


CLINICAL TROPICAL DISEASES






CLINICAL
TROPICAL DISEASES

by
A R. D. ADAMS

AND
B G MALGRAITH

From the School of Tropucal
Medicine, Luerpool

SECOND EDITION

BLACKWELL
SCIENTIFIC PUBLICATIONS
OXFORD



© Blackwell Scientific Publuations Lid, 1969
Ths bok 1s copyright It may ot be reproduced by any means ss whole or wn part withont permssion
Applicaion with regard to copyright should be adiressed to the publishers
Published sumnluameously w the Unnted States of America by Charles C Thomas, Pubbuher, 301-327
East Lawrence Avenie, Sprung field, o
Publvhed simltancously tn Canada by the Ryerson Press, Queen Street Wed, Toronto 2

FILST PRINIED JANUARY 1960

PRINTED IN GREAT BRITAIN IN THE CITY OF OXFORD
AT THE ALDEN PRESS



CONTENTS

AINHUM

AMOFBIASIS and OTHER INTESTINAL PROTOZOAL INFECTIONS
Ancyrostoutasis V'
BACILLARY DYSFNTFRY 3/
BARTONELLOSIS
~ FLACKWATER FEVER b
THE CHIGOE FLEA
\FHoLEra V'
EPIDEAIC DROPSY &
EPIDEMIC HAEMORRHAGIC FEVER
W FILARIASES W
HEAT AND LIG)T, CLINICAL EFFECTS OF o
LEISHVANIASELS
LEPROSY
LEPTOMIROSIS
LYMPHOPATHIA VENEREUM
MALARIA
MELIOIDOSIS
MYCETOMA PEDIS
NUTRITIONAL DISORDERS
{vitamin defi
porsons)
PINTA

kwashiorkor,

PLAGUE

RABIES

RAT-BITE FLVLRS

RELAPSING FLVERS

SCHISTOSOMIASES

SICKLE CELL ANAEMIA INHERITED HAEMOGLOBIN ABNORMALITIES
SKIN CONDITIONS, MISCELLANEOUS

SMALLPOX

SVAKE BITL, SCORPION S1ING AND SPIDER BI1L

v

138
159
179
18y
t8g

228
232

258
261
273
284
289
297
315
326
328
342



vi

SPRUE, IROPICAL Ti!

TRACHOMA

TROPICAL EOSINOPHILIA

TROPICAL MYOSITIS

TROPICAL PHLEBITIS

TROPICAL ULCER
TRYPANOSOMIASES

THE TYPIOID FEVERS
THE TYPHUS FEVERS

Contents

‘SPRUL $YNDROME'

ULCERATING GRANULOWA OF THE PUDLNDA

UNDULANT FEVERS

VIRUS FEVERS, INCLUDING YELLOW FEVER

WORM INFECTIONS, MISCELLANEOUS

(ascariasis,

larva gl

whipworm, flukes,
hyllidean and

strongyloid

hepanic, ntestinal,
d 11ds

yel
YAWS
INDEX

lung, tape worms,

350
366
370
376
378
38t
389
418
425
419
452
459
482

511
53t



INTRODUCTION TO SECOND EDITION

. S PRI SO RUURPE K S,

during the last few years advances in knowledge on
most aspects of our subject have been cumulatne and
significant

A R D Apaws
B G Masegrarrit
School of Tropscal Medicine,
Laverpool

December 1959



INTRODUCTION TO FIRST EDITION

For some time we have felt the need for a handbook
giving that information essential for the clinical diagnosis
and the treatment of those diseases which occur primarily
1n the tropies It is to fill ths need that we have ventured
to produce this volume Our aim has been to supply
essential facts as dogmatically and concisely as we can,
where possible we have avoided speculation. We have
made no attempt to provide information of an encyclo-
paedicnature Noneother than the most brief descriptions
are given of the organisms caustng disease, their identifica-
tion, and the vectors that convey them, such information
1s readily available m the text books on bacteriology and
parasitology
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AINHUM

DEFINITION
INHUM 15 a name of South American origin but West African
derivation apphed to a fissured constriction, of unknown aetio-
logy, which affects uswally the fifth o fourth taes, and less
commonly other digus of the feet o1 occasionally of the hands The
progress of the lesion 15 very slow, and ultimately 1t causes sequestration
of the distal part of the affected digit

GFOCRAPHICAL DISTRIBUTION
Ashum occurs widely throughout the tropics and subtiopies in the
dark-skinned races It 15 essentially a disease of negroes, and true ain-
hum apparently does not occur 1 the white-skinned races It may

Fie 12

develop m negroes who hate been resident 1n the temperate clunates
for many years Adult males are far more commonlv affected than are
adolescents or females

PATHOLOGY AND GLINIGAL PIGTURE
The causation 15 unknown, but the tendency to reads keloid forma-
ton 1n negroes may be a contributory factor
Amhum starts as a fissure usually on the plantar and outer surface
of the fifth toe There 15 marked hyperkeratimzation around the
fissure, which 1 due course extends round the affected digit A
1
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constricting fibrous band finally completely encircles the digit, com-
monly at the level of an interphal I joint, but mn the
smiddle of a bony phalanx The distal part of the digit becores bulbous,
musshapen, and everted, though painless it causes mechamcal inconveni-
ence and 1s prone to be mjured In time, often after many years, the
distal part spontaneously sequestrates One toe only, and then usually
the fifth, may be involved, or the condition may be bilateral; or several
toes, and very occasionally a finger, may be affected.

ﬁ%h“ ﬁ‘;’).

Fic 1b
Fi6 1aand b \inhum of the fifth digit of the foot of an Afrscan

TREATMENT
There 15 no speafic treatment Division of the constricting band
and other conservative surgical methods of treatment are neffective,
amputation of the digit 1s the only satisfactory way of ending the m-
convenience amhum causes
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AMOEBIASIS

DEFINITION

MOEBIASIS 15 the name apphied to a state of infection of
the large intestine with the protozoan parasite Entamoeba histoly-
tica In some cases the infection secondanly extends elsewhere

from this prunary location, for example to the hver

GEOGRAPHICAL DISTRIRUTION

Entamoeba histoh ltca anfectron of man 1s of world-wide distribution,
1t 15 most prevalent m ill-sanitated areas, particularly m warm chimates,

AETIOLOGY

Though essenually a parasite of man, naturally-acquired £ fustofi-
trea infechions have octamonally been recorded in other primates,
rats, 1n dogs and, rarely, in other ammals Infection, 1 nature, 15
acquired by swallowing the cysts of the parasite passed i the formed
stools of those infected with 1t The cyvsts if kept moist survane for some
days 1n faeces, 1f washed free from facces and kept at low temperatures
they survive longer They will not withstand drving or high tempera-
tures, and arc reachly destroyed by disimfectants

Food laecally -+ d by leanly habts, or indi Iy
by the agency of flies, are the usual medum of infection, water 1s much
less commonly the vehicle Cysts on being swallowed are incubated n
morst surroundings as they pass down the mtestine In the lowermost
part of the small itestine or in the uppermost part of the large intestine
each viable ¢yst hatches and liberates a four-nucleated amoeba The
latter gives rise to 2 number of single-nucleated entamoebae which
establish themselves in the large imtestine, ther precise location in
some cases being 1n doubt (see PATHOLOGY )

The motile vegetative entamoeba 1s the only form of this orgamsm
which parasttizes man, 1t multtphes by simple division \When there 15
s . .

bowel round up mnto a sphere, secrete around themselves a cvst wall,
and appear 1n the formed stools as the morphologically characteristic
E lustolytica cysts It s the tume spent in passage to the exterior 1n the
faecal stream that determines whether the parasites are vouded 1n the
amoeboid or m the cysuc state Amoebac, therefore, are normally

3



4 Clinical Tropical Diseases

found only 1n loose stools, and cysts in formed stools A sudden sharp
purge obviously may result in a loose stool containing cysts; but if the
purgation continues amoebae only are to be found 1n the continuing
loose stocls, the cysts already formed now havmg been evacuated from
the lower bowel and nsufficient time being allowed for others to
develop Cysts once formed in the lumen of the howel do not excyst
again in the same host; the cysts, therefore, are not parasitic, and they
are harmless to the host 1n whose bowel they are formed; their presence
1 an idication of the snfection with amoehae from which they derive

o

(fo—f)\ /GA‘ \\

.

D

B c D L
Fi 2
Entamoeba_histolytwa A, Vegetatne amoeba, B, Unstamned cyst showing
chromidial bar, C, D, L, Todinestained cysts, G and I showing glycogen
‘mass (Diameter of cysts, t39)
[From F Noble Chamberlam, A Textbook of Medicine, John Wright & Sons
- Ltd, Bristol, 1951]

PATHOLOGY

The effect of a bowel infection with E, hustelytica vartes from indi-
vidual to individual Infections acquired in the p clinates
rarely cause chimeal manifestations of their presence; infections acquired
1n the tropics commonly do so, and classically cause amoebrc dysentery,

PATHOGENICITY
Various theories have been advanced to account for these facts ¢
has been suggested that stramns of E histolytrea vary in their pathe.

Wsuany i€y aiv p

el werale T has been stated that E. hustolytica always causes



Amoebiasts 5

mnasive lesions in the bowel of man and that 1t 15 the number, the
extent, and the distrik of these that d chinical patency,
but post-mortem studies fail adequately to support this view Again, 1t
has been postulated that E hustolyiea 1s normally a commensal parasite
of the large bowel, and that 1t Inves on the surface of the mucosa as
does E ¢oli; when lesions occur sn the mucosa from some other cause,
as when mflammatery changes aceur i it, ar for some yet unexplained
reason, the amoebae become haematophagous and invade the tissues
of the bowel wall causing pathological lesions There 15 at least some
indication that £ hestoly trea 1 the bowel may alternate between patho-
gematy and commensalism, the classical course of amoebic dysentery
tends to support this view Finally, 1t has been claimed that the

satisfactonily been maintained 1n culture in the absence of bactenal

flounsh though they remain bacteriologically stenile

LOCATION AND SPREAD

The pnimary E hustolytice wfecion 15 always located in the large
intestine. Secondarily 1t may spread locally to surrounding structures
within the abdemen, and 1t may extend directly by arufical or natural
onfices to he extenor Additionally, the infection secondanly may be
spread y by blood-borne to the
Iiver 1n the portal cireulation, hence 1t will extend directly to neigh-
bouring structures, and 1t may even be further conveyed embolically
elsewhere

In the primary infection 1n the large intestine the lesions are found
most plentsfully at the points of stasss, that 1s in the caccum and at the
flexures In those with a mummal symptomatology they may be
confined to these pomts In more sexere nfections they occur more
widely, severe numbers of amoebae
will be found 1n the mucosa and submucosa of the large bowel through-
out 1ts entire l:nglh In such cases the submucosa commonly 1s exten-
sively d by ang lesions heneath
large wregular ateas of shoughing mucosa

ISTOLOGY

In every instance the essential pathological process 1s one of amoebic
wmvasion causing a bactenologically sterile coliquative necrosis The
»
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amoebae secrete a ferment which hquufies the cells with which 1t comes
1nto contact, the amoebae subsist on the pabulum so created, and also
engorge cellular particles, more especially red cells The lesions are not
nflammatory, they contain no true pus, but consist of the Iysed debris
of the affected tissue An amoebic hiver abscess exemplifies on a gross
scale the charactenstic histology of any amoebic abscess, even the
muinute abscesses seen pically 1 the sut of the large

3 sem * . ks
RS Pty
‘ “F\\:’__ ;
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Fie 3 A section of the submucosa of the calon contamung manv tisue-in ading
hustolytica

intestine The contents of an amoebic hver abscess are broken-down
liver substance, the classical ‘anchovy sauce’ content characteristic of
such an abscess, most of the amoebae are invading fresh tissue around
the margns of the lesion, there are but few 1n the central necrotic area
There 1s no cellular walling off of the Jesion, no fibrous tissue capsule 1
formed around 1t, 1ts contents are not under pressure

A contamunant bacterral mfection n due course may appear

PROGRESS
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It may be that some humoral or simular defensiye mechanism chechs
the atinities of the parastes and leads to the restriction, 1f not the
disappearance, of the intestinal lesions during the quiescent pertods
Yoo hmoladele o i I

tissue 1 asion

FXTRA-INTESTINAL INFECTIONS
An d 1 infection, however, rarely spon-
taneously retrogresses or resolves 1n the absence of speaific treatment
An amoebic abscess of the liver, for example, steadily extends radially
beyond the Iner into the abdomen and its viscera, or through the
draphragm 1nto the chest and its contents, or to the exterior through
the chest or abdominal wall The direction of s extension 1s governed
solely by 1ts imual location in the hter, In addition to extending
locally amocebae 1n a hiver abscess may be conveyed elsewhere emboli-
cally Amoehic abscesses due to embohism of the parasites have been
described 1 the lungs, bram, spleen and more rarely i other tissues
Any ussue in contact with an amoebic mnfection, or subject to con-
withad amocbae, may become infected
with I histohyhea A fistula or fissure 1 ano may become infected, 1n
debilitated incontinent persons the skin of the permaeum and buttocks
may become imvolved Dramage wounds, such a3 a colostomy or
following dratnage of a hver abscess, may be followed by a spreading
cutancous amochasts around the opening

CLINICAL PILTURE
ASYMPTOMATIC INFEGTION
Asymptomauc intestinal mfections are the rule 1n those acquinng
their infections 1n temperate chmates Nevertheless 1t 1s not unusual
o asenbe a most diverse » both 1atra-abd, i and
widely remote {rom the abdomen, to such infections There 15 no
adequate justification for this,

AMOEPIC DYSENTERY

Asymptomatic 1nfections also are acquired 1n the tropics, but there
true amoebic dysentery 15 very prevalent The symptoms of this may
appear within a weeh or two of infection or be defayed for months or
years The onset of an attack of amoebic dysentery 15 associated with
looseness of the bowel usually with evacuation of up to six or eight,
but rarely more than a dozen, mucoid blood-stained motions a day
Colic and tenesmus are unusual unless there 15 a lesion immediately
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mside the anus On physical examination there may be no signs of
significance. Occasionally, and especially during more acute attacks,
there is palpable thickening, with tenderness on pressure, of the caccum
or of the descending colon and sigmoid flexure. There is no fever or
toxaemia and little prostration, so the patient 1f he wishes to do so
usually 1s able to s ittes. The duration of an attack of
amocbic dysentery of ordinary severity may be a few days or 1t may
last for some weeks; 1t then usually subsides spontancously. There
follows a period of remission which may last days, weeks, months, or
even years, during this the patient not uncommonly is constipated In
the quiescent period any digestive disturbances and bowel discomforts
are commonly ascribed to the infection; often it is doubtful whether
they can truly be regarded as due to it. Another attack of dysentery
then follows. This sequence of attacks of dysentery followed by inter-
missions associated with constipation, which may continue for years
and exven for the duration of the patient’s Iife, constitutes the classical
picture of amoebic dysentery At any time complications, especially
an amoebic liver abscess, may develop, they do so in about ene-fifth of
neglected cases

Fulminating attacks of amoebic dysentery rarely are seen in those
otherwise well, but they occur frequently in debilitated subjects, who
are suffering from malnutntion and from a variety of concormtant
wfections such as chronic malana, hookworm disease, and other
intestinal ifections In such cases the destruction of the mucosa and
submucosa, and even the muscular layers and serous coat, throughout
the large bowel 1s extensive; the seventy of the attack is in proportion,
the mortality, in the absence of prompt specific treatment, is corre~
spondingly high Complications of all kinds are prone to occur in these
fulminating cases

COMPLICATIONS

Local — The direct complcations of an intestinal infectton are
ha hage, often considerable, from eroston of a large vessel in the
bowel wall, extension of the infection through the bowel wall, with the
formation of amoehic granulomata (amoebomata); and frank sudden
perforation  All are rare in the classical case of average severity
Amoebomata are usually the result of extension of the amoebic together
with an accompanying bactenal mfection Hard inflammatory tumourg
therefore form at the site of the lesion, and these develop anfi extend 1

the abd: with an accomp yresia This 5
serious one, and once established does not always rap!dly .TCS)?OHd to
spearfic b ; not it is for

mahgnant disease.

Remote — OFf the remote complications of the ntestinal infection by
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far the most common 1s ¢embolic spread of the amoebic infection to the
Iiner, This occurs m from 5 to 15 per cent of all neglected cases of
amoebic dysentery, 1t may appear even in those who, on questioming,
give no history of an attack of dysentery It 1s most unusual for evidence
of amocbiasis of the Inner to appear during a feank dysenteric attack; it
most 1y makes its app during a when there
1s no symptomatic evidence of the intestinal infecuon, Its devclopment
often 15 slow and takes sexeral weeks; oceasionallv 1t 1s extremely rapid
and a large abscess may develop within a week or two The diagnosts
of hepatic amoebiasis 15 always difficult, 1t 1s parucularly so m 1ts

small focal amoebic abscesses form, as colomes of parasites develop
from these amoebae and extend their activities radially At this early
stage the patient suffers discomfort and fullness in the liver area, there
1s usually liver tenderness, and the liver becomes engorged and en-
larged, particularly in the affected lobe The temperature 15 irregular,
the patient progressively feels more unwell, he suffers from sweats at
mght, and there s some leucocytosis There 1s never jaundice. This
stage has been dubbed ‘amoebic hepautss’, though n fact 1t 15 not a
hepatitis It has been suggested that 1t 1s much moie common than at
present 1s recognszed, and that 1n many of even in most cases this early
ot ame T e 4 W e h Lo

pinge and coalesce, grung mise to an irregular single abscess This
steadily progresses peripherally untl 1t destroys the whole of a liver
lobe, or extends through the liver margin to adacent tissues Discom-
for1 and locakized tenderness are now usual over the lver area, pain 1
referred to the tip of the nght or left shoulder when the abscess s
located high 1n one or other lobes of the liver, and there 1s commonly
an rntant cough The amount of Iier destruction and the extra-
hepatic extension of the abscess, and so the local signs and sympto-
matology, are governed by its imtea] location m the liver In any event
the patient becomes prostrated and gravely 1ll, there 15 a swinging

ar , and there 15 a moderate lewcos
cytoss of from 15,000 10 25,000 cells per cmm, the character of which
18 not speaific The patient suffers from drenchung sweats, especially at
atght then sharp peals af hugh temperature occur Bulging of the fiver
may be felt below the costal margm, 1t may be seen in the upper
abdomen, 1t may be visible in the intercostal spaces, or 1t may only
be detected on X-ray screeming of the diaphragm, which will be found
ta be rased, often irregular, and much linuted 1n mosement over the
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site of the abscess If the d is 1 the alscess ¥
will erode its way into the abdomen through the anterior abdenunal
or through the chest wall, or through the diaphragm into the pleura
and lung 1n which event pul y h follows

of a bronchus is followed by the exp: ion of material

amoebae from the abscess, sometimes in considerable amount. A left
{obe abscess not uncommonly extends into the pericardiam.

DIAGNOSIS

A diagnosis of intestinal amoebiasis rests on the recovery and identi-
fication of the causauve parasite in the stools, or from scrapings of
those lesions which may be found sigmoidoscopically 1n some cases.
In asymptomatic infections, and during the internussions 1 cases of
amocbic dyvsentery, the semi-formed or formed stools are normal in
appearance On sumple micr i cysts of E. histoh
will be found in them 1n numbers which often 1ary greatly from dn) to
day Stool examinations repeated on several (preferably 10) consecu-
trve days are necessary before absence of the infectton can confidently
be assumed Various techniques may be employed for concemraling
the cysts present 1 formed stools Thewr employment dnes not repl
microscopical examination of simple wet preparations of the stools b)’

skilled hands The adoy of methods may
a false feeling of secursty in diagnosis on an assumption of their in-
falhbihity

During an attack of amoebic dysentery the mations are loose or
fluid, they consist of mucus and blood 1ntermixed with faecal matenal
n varying amount On mcroscopical cxammatmn actively motile

some with d red cells, will be found in
consldcrz\blc numbers There 1s no cellular exudate 1n the absence of a
heavy secondary bacteral infection of the lesions.

Suspected extra-intestinal spread of the infection always demands
search of the stools for parasites to establish the presence of the primary
infection Where parasites can be sought for i the actual lesions a
search for them there should be made In suspected hepatic amoebiasis
needling solely for dxagnoszs 15 rarely advisable, it may be unfruntul,
no amoebae may be found in material aspirated from the centre nran
abscess, and there 1s a danger of extending the infection and of mntro-
ducing bactenial The d of this 15

PR P R

AL e s e - )
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recognmition for long penods Jst y stool N
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therefore do not justify undue delay 1n giving speaific treatment when
a chinical diagnosis is made on reasonable grounds

There 15 no justfication 1n theory or n fact for the employment of
‘provocative doses of emetine’ as a means of dragnosis The ‘therapeutic
diagnosis® of mtestiral amoebrasis also may be grossly misleading and
has Iittle to commend or justify 1t

TREATMENT

ACUTE AMOERIC DYSENTERY

Emetine, given parenterally, 1s specific in the rapid arrest of an acute
attack of amoebic dysentery The dosage 1s 1 gram of emetine hydro-
chloride daily, given as a single mjection subcutaneously or intra-
muscularly The duration of treatment 1s governed by the severity of
the attack and the therapeutic response Usually three to five mjections
are adequate completely to arrest an attack, uader no circumstances
should more than ten or a dozen consecutive daily mjections be given
Emetine given alone does not sterihize an mtestinal £ Justols tica 1nfec-
tion, there 1s nothing to be gamed by giving further injections after the
clinical response has been obtained To do so wastes time and drug,
1texposes the patient needlessly to the nish of the toxic action of emetine,
patticularly on the heart, and possibly 1t affords the opportunity for the
development of drug-fastness by the parasite

Conessine, the principal alkalosd of Kurchi (Holarrhena sp ) bark, 1s
an mferior and much more towie alternative o emetine Nesther
emetine nor conessine myjections should be given to ambulant patients,
they should be confined to bed throughout the course of treatment

REMISSIONS

Having arrested the acute attack the next step 15 to eradicate the
mtestinal infection To this end a large and very varied assortment of
drugs has been advocated Generally speaking, no single drug gnen
alone so far has proved capable of stenilizing the infection with any
practicable degree of certamty Tt has been a usual practice to give a
number of drugs systematically 1 concert to achieve this end This
procedure, though empirical, has m practice proved remarkably
effective in sterthzing all but a very small minonity of refractory cases of
their infections

The drugs Iy employed elude
ing groups

p s of the follow-

(1) Emetine Ppreparations

These are given orally and not parenterally n the belief that they
exert a more effective action Jocally on the parasites within the intes-
tine by this route Emetine-bismuth-todide (EBI) 1s the compound
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most used, but alternatively there are emetine hydrochloride and
emetine periodide The selected drug is admenistered 1n gelatin cap-
sules or enteric coated pills, as when free in the stomach it often causes
immediate vomiting and s gjected. In any event later cerebral nausea
follows 1ts hberation lawer in the bowel, indicating some absorption
from the gut. The dose of these compounds is 1 grain thrice daily,
usually on alternate days for two or three weeks.

(2) lodo-oxyquincline preparations

These include chiniofon (Yatren 105) which contains 26 per cent of
1odine and can be given orally or, in solution, rectally; vioform, which
contains 4o per cent of iodme, is insoluble so js given orally; and di-
tode-hydroxygquimoline (Diodoquin), which contains 63 per cent of
odme, 15 given orally for the same reason A saturated solution of
chintofon 15 about 4 per cent; the dose of diodoquin is three or four pills
(0 21 gm) eight-hourly each day for one to several weeks

(3) Arsenical preparations

These include a number of trivalent compounds such as acetarsol
(Stovarsol), Carbarsone, and Milibis (Wia); all are given orally. As
most of them at least potentially are toxic a close watch must be kept
for signs of toxierty On the appearance of a skin eruption the drug
must be stopped at-once The dose of stovarsol 1s 4 gramns thrice daily
usually on alternate days for not more than three weeks

(4) Bismuth salts

Bismuth has long been given for diarrhoea, its action may be
mechanical, but at one time 1t was thought that bismuth subnitrate
was amoebicidal. Exther bismuth subnitrate or bismuth carbonate is
¢ gven 1n with more ly bicidal
drugs The dose of the bismuth salts 1s 1 drachm three er four times
daily.
(5) Antibiotcs

Alone of the anubiotics fumagillin has been shown to be directly
amoebicidal This fact encouraged the hope that it would be of thera.

N A vaa ' PSR

The tetracyline antilnotics, and others such as erythromyein and
spiramyein, even when given alone, on oral administration have been
shown to steriize an app ble p: ion of cases of inty 1

both p ic and ic. These drugs, on
examination tn zifro, have not been proved of themselves to be actively
amoebicidal; they apparently exert an .indirectly amoebicidal effecy
by changing the bactenal flora present with the amoebae, Nevertheless
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they pronuse to be of much value in the eradication of intestinal E.
Rustolytiea infections, especially when gren m conyunction with amoe-
biadal drugs The dose of aureomyain or terramycin s 0§ gm six-
hourly for ten days.

COMBINED TREATMENT

One ined course of utiizing rep of the
senies of drugs mentioned above, which has proved very effective n the
d of 1 E histolyiea is as follows

(a) On the first, third, fifth and subsequent odd days of a three weeks
period
EBT (in entenc-coated pills) 1 grain 8 hourly
Bismuth carbonate 60 grans, in milk or soda-water, 8 hourly

(8

On the second, fourth and subsequent even days of the three weeks
perod

at8am A rectal washout with 2 per cent sodium bicarbonate
atg-10 am The foot of the bed 1s raised, and a retention enema
of 2 to 4 per cent chimiofon 1s introduced mto the bowel slowly
Imally the amount 1s 4 to 7 ounces, but this later 1s increased to
a maximum the patient can retain for at least 6 hours with comfort
{in some cases this will be 2 pints or more)

In addition on these even days of the course & 4 gran tablet of
acetarsol, and 1 drachm of bismuth carbonate, are given 8 hourly
Diet throughout the course 15 a hiberal, easity assumlable one, the taking
of glucose 1s encouraged, on the even days the patent is confined to
bed for 24 hours, to encourage prolonged retention of the enema

The test of cure 1s exarmination of dasly specimens of stools on a dozen
occasions not earlier than 2 couple of weeks after the finish of treatment
Ideally, the examination should be repeated at three-monthly mtersals
for a year, but this 1s rarely practicable In the event of failure, as
indicated by the recurrence of parasites 1n the stools, the treatment 1s
repeated, possibly with some vanation 1n the drugs used Extremely
rarely cases refractory to repeated courses of treatment of this kind will
be encountered For the cure of reftactory cases of this type the anti
biotics mentioned earhier seemed to offer a fresh approach, this expecta-
tion has to a large extent now been fulfilled 1 practice

A course of 2 gms (0 5 gm 6 hourly) of aureomy e, or of terramycin,
Ly mouth daily for 10 days usually causes the disappearance of all
forms of E histoly tica from the stools by the third or fourth dav of treat-
ment In many cases the result 15 permanent, but mn a certan number
the parasites reappear tn the stools some days ot even weeks afterwards,
Parasitic relapse has proved to be usual after the antibiotic treatment
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of a few peculiarly refractary cases of the type mentioned above. But
the concurrent administration of aureomycin or, more particularly, of
terramy cin as already outlined with the older amoebicides has ensured
a high rate of stenhzation after a single treatment Some narrower
spectrum antihiotics such as sprramyan, which are effective against
Gram-positine but not agamnst Gram-negative organisms, have also
successfully been used for this purpose. Their employment may be
preferable as thereby mass destruction of the intestinal flora, with s
possible attendant consequences, is avoided It is particularly in con-
Junction with a combined course of treatment of these refractory cases
that the anulnotics have made their greatest contribution to the treat-
ment of amoebiasis, The indiscrimnate or needless use of antibotics
1s to be condemned 1n view of the danger of creating antibiotic-
resistant strains of bacteria Their cost makes their employment n this
nfection exen less justified 1n any but the exceptional case,

COMPLICATIONS
Emetine, given parenterally, is speaific i the eradication of any
extra-intestinal infectron with E hustolytica It is given daily as a single
dose of 1 gram of emetine hydrochloride, ntramuscularly or sub-
cutaneously, over a pertod of twelve days, This course may occasionally
require repetition after an interval, but this is unnsual The early stages
of amaebiasis of the Iner are abruptly brought to an end by the treat-
ment Even very large amoebic abscesses of the liver, when the para-
sitic 1nfection is effectn ely destrayed by it, will resolve and be absorbed
in many cases It may be deemed desirable to remove surgically the
contents of a large abscess; this 1s done by aspiration, repeated as
necessary, or by operatn ¢ drainage; but on no account must the specific
drug treatment be omutted When secondary bacterial infection of an
amochic liver abscess occurs the administration of antibacterial and
antibiotic drugs may be of value, but wsually surgical dramagc then
becomes 1mp e bic hver only lly spon-
tancously become sccondanly infected unless interfered with; 1t wall
be found that a surpnisingly large pmporuon or them will completel)
resolve under speaific drug tre d they are not
nated, and are treated promplly‘

Sbuious effects on the intestmal amoebic infection The dosage is 1 gm
of the sclected salt by mouth daily, and this is repeated for six days
Chloroquine 1s very slowly excreted, and ats action tends to be cumuia-
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Fis 4 An enormous Intr abscess

a and b Befurc treatment

« Twenty-four hours afier aspration of 10} pints ol amocbic ner
abscess pos

d Onc month after a course of 12 daily mjcctions of emetine hydros

chlonde gr 1
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tive. This drug can be used for patients with hepatic amoeliasis who
suffer from heart lesions or other conditions which contraindicate the
employment of emetine, or when a course of emetine has failed to
sterilize the lesion and further speafic treatment is indicated.

If much pus 1s found in the stools, in association with amoebae, dur-
1ng an attack of dysentery its presence may indicate an attack of baail-
lary dysentery 1n a person already suffering from amoebic dysentery.
In such cases the bacilary dysentery should first be treated with
sulphonamides, and 1n a day or so the acute amoebic dysentery should
be treated with emetine In some cases of severe amoebic dysentery
with much ulceration of the large bowel there is an extensive, but non-
speaific, secondary bactenal infection of the lesions, with inflammatory
changes in the bowel wall and the passage of pus in the stools Specific
treatment of the acute amoebic dysentery with emetine will usually
resolve the condition In some cases 1t has been found beneficial to
gne treatment with p Ilin and the sulph des esther prior to,
or concurrently with, emetine treatment to control the bacterial
mfection
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OTHER INTESTINAL PROTOZOAL INFECTIONS

BALANTIDIOSIS

DEFINITION

BALANTIDIOSIS 1s a comparatively rare condition of para-
sttization of the large mtestine with the large cihate protozoan
parasite Balanttdum coli The resultant disease 1s characterized by
a severe and chromc form of dysentery

GEOGRAPHICAL DISTRIBUTION

The trophozoute of Balantidium col: 1s an oval and flattened cihiate
protozoon measuring from 50 to 100 4 in length by 50 to 70 u 1
breadth It produces rounded cysts, measuring about 5ok i diameter,
which are passed 1n the stools The parasite 15 a common one of pigs,
and occurs also 1n monkeys and in man Infection results from swallow-
1ng the cysts passed tn formed stools by the resersotr hosts, principally
the pig It has no restriction 1n geographical location

PATHOLOGY

While, as in the case of Entamoeba histolytica, B colt in asymptomatic
cases of mnfection may dwell within the lumen of the large bowel, n
those cases p p s a ding On
lustalogical section parasites can be seen lying in the mucosa and sub-
mucosa of the wall of the large ntestine, thewr presence causes the
development i the overlying mucosa of wregularly rounded ulcers,
which have undermined edges and a base composed of necrotic
material In addition to these limited areas of necrosis haemorrhagic
areas without ulceration are to be seen in the mucosa

CLINICAL PICTURE
The nfection 1n some cases 1s asymptomatic, and 15 detected only
incidentally on examination of the stools In most cases of halantidiosis
there 1s dysentery with the passage of bloody muceid stools, clinically
the dysentery much resembles severe amoebic dysentery The diagnosis
durmng such an ateack 1s made by finding the trophozontes of the parasite
m the stools, during intermisstons the cysts will be found

TRLATMENT
There 15 no treatment which consistently 15 effectne eradicating
the mfection Arsemscals, such as stovarsol, by mouth, orgame silver
preparations, given as retention enemata, and various dyes, such as
methylene blue, also given as enemata, have at various times been
stated to sterilize the bowel infection The tetracycline anubioties also
are claimed to cxert a specific action on the causative nfection
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TLAGELLATE DIARRHOLA

1 1

A number of fi protozoa p the human
mtestine  Grardia lamblia 15 one of those which has been stated on
oceasions to cause chinical manifestations of 1ts presence 1n the form of a
watery or of a fatty diarrhoea. While this organism cannot be regarded
as a true pathogen, the fact that it adheres by means of a sucking disc to
the mucosa of the duodenum lends some credence to the view that it
may give nse to duodenitis when present 1n very large numbers. It has
also been stated that it may invade the bihary passages by ascent of the
common bile duct Whether the parasite is responsible for drarrhoea,
or whether 1ts presence 1n enormous numbers in loose stools is a sequel
of the diarrhoea, 1s by no means clear. The diarrhoea is not of a dysen-
teric type

o - . IR Y .o,

tion 15 detected by examunation of the stools,
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ANCYLOSTOMIASIS

DFFINITION
OOKWORNM mfeetion  Infection with  the nematodes
Jdneslostoma duadenale and Necator americanus with or without
physical signs including hypachromic anaemia

GFOGRAPIIICAL DISTRIBUTION

Hookworm nfection 15 found under wnsamitary conditions in tem-
perate regions and m hot damp areas throughout the tropecs and sub-
tropics

A duodenale 13 common mn temperate chimates, especially i parts of
Southern Europe and the Middle East, China, Japan and North Africa
From time to time 1t has appeared m mining areas n celder parts of
Europe

N amencanus 18 widely spread n the tropics, including West, East,
Central and South Africa, North Amenca, Parama and South
Amenca It was at one time common in the southern United States,
wto which 1t was introduced from Afnica

Both worms occur 1n many districts i the Far East, India, Africa
and South America

Hookworm disease may occur at considerable altitudes It has heen
recorded, for mstance, 1n populations at over 6000 ft

AETIOLOGY
Hook des hel

are to the family Ancylostomidar
Man 1s the natural host and harbours the adults in the small ntestine
Eggs are passed in the facces Human infection s caused by A duo-
denale and .\ amenicanus which complete their Ife cycle 1n man Infec-
tion of the sub. ussues with .1 brasiliense, the hookworm of

dogs and cats, may also occur 1n man, n this case the worm does not
reach matunty

The adults of .1 duodenale are small, measuring between

N 8and 1amm
The female 15 only a little larger than the male The bady is shghthy
curved and tapered at both ends, the huccal cavity has ponted clawed

teeth

Adults of \. americanus are shightly smaller The worms are fine and
tapered, the head 1n both sexes 1s bent back 1n a short reverse curve
which makes for easy 1dentification ‘The buccal cavity contans two
chitinous plates

9
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ILAGELLATE DIARRHOEA

A number of flagellate protosoa commonly parasitize the human
intestine  Geardra lamblia 15 one of those whtch has been stated on
occasions to cause clinical manifestations of its presence in the form of a
watery or of a fatty dharrhoea. While this organism cannot be regarded
as a true pathogen, the fact that it adheres by means of a sucking disc to
the mucosa of the duodenum lends some credence to the view that it
may gne rise to duodenttis when present in very large numbers It has
also been stated that 1t may invade the bihary passages by ascent of the
common bile duct Whether the parasite is responsible for diarrhoea,
or whether 1its presence 1 enormous numbers in loose stools 1s a sequel
of the diarrhoea, 15 by no means clear The diarrhoea is not of a dysen~
teric type

Diagnosis of the infection is made by finding ¢ysts of the parasite in
R ST P A I A R

tion 1s detected by examination of the stools
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N. amenicanus or 20 A duodenale will cause no clinical symptoms
Severe symptoms are produced when the load exceeds 500 of the former
and 100 of the latter In the presence of food deficiencies the critical
figures for the load are probably much lower

The worm attaches iself to the mucosa of the upper part of the small
intestine, and absorbs blood from the submucous tissues The amount
of bloed lost in this way depends on the number of worms Some blood
15 also probably lost as a result of cozing from ulcerated areas i the
ntestinal wall

The mam pathological effects of hookworm mfecnion anse pnmanly
from blood loss and the consequent development of anaerma It has
been calculated that a single worm accounts for the loss of 0 210 0 5 ol
blood per day

During migration of the worm fiom the point of entry to the mtestine
there may be changes sn the tssues through which the larva is or has
heen pasung In the epithelium and subcutaneous tissues near the site
of entry, for instance, there may be a papular vesicular d'mnge Small

Anaemia As has already been pointed out, there may be no blood
changes even 1n a heavy nfection When anaemia oceurs it 1s hypo-
chromie and mucrocytic It arises chielly from the removal of blood by
the worm, from the bleeding due to gut ulceration and possibly to some
extent from meflectine reconstitution of the blood, resulting from iwon
deficiency The characteristics of the blood picture may be modified by
vantious dietary deficiencies In severe infections the marrow exhibits
mtense erythropoietic hyperplasia

White blood cells There may be a mild leucopema with relative
lymphocytosis On the other hand, there may be a pronounced
leucocytosis Eosinophils may account for as much as 30 per cent of
total white cells The cosinophilia 1s most marked m early cases

CLINICAL PICTURE
Mild or moderate infection with hookworm often ewsts without
overt climcal signs and 1s apparently consistent with good health, pro-
PRSP A B

tomiasis, particularly anaemia
Inmany regions large numbers of the population are wfected wathout
any overt signs, in others, with apparently the same worm load, but
also ill-noursshed, the clasuical picture develops It 15 1ot surprising
<
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LIFE CYCLE IN MAN

Eggs are passed 1n the faeces of an infected host. In warm moist
shady conditions, with a suitable soil, the cggs hatch in about 5 days,
in less favourable conditions up to 3 weeks. The actively motile larvae
so produced mugrate to the subsoil and feed in the mud or sand on
hactena and organic matter.

After two moults the sheathed Jarvae reach the surface, migrating
upwards rather than laterally, and may eventually penctrate the
human skin, losing their sheath and progressing along the subcutaneous
tissues to the lymphatics and blood vessels. By the third day after
penctration the lan ae usually reach the lungs, where they escape from
the blood vessels 1o the alveoli and set up a focal inflammatory reaction.
Thev eventually reach the bronchi and trachea, and are swallowed,
finally reaching the upper part of the small intestine and maturing 3 to
5 weeks afier the infecuon.

TRANSMISSION

Transmission of hookworm infection may occur wherever faeces are
allowed to remain 1n contact with damp soil at a suitable temperature
varying from 75° to go° F Loose sandy soils are most favourable; clay
1s unsuntable since 1t prevents migration. Moisture 1s essential Some
mfective larvae will sunvive 1n the soil for wecks under suitable condi-
tions

Larae enter the human subject through the skin In most cases the
entry occurs through the legs or feet, often between the toes, and
occasionally through the skin of the hands It will occur, however,
through any part of the body suitably exposed

GENERAL
All races are equally susceptible to infection.
- W ben o e

nfected

PATHOLOGY
The pathological effects of infection depend on the worm load and
the nutritonal condation of the host. In the majority of cases the latter
1s probably the deading factor m determning the host’s reaction to
the infection. .
Moderate worm loads can be carried without symptoms by most

individuals. Tt has been reckoned that fection with less than 100
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Cardiac palpitation is common and the heart may be dilated Changes
1n the harr, sncluding dryness, loss of curl and prgment, associated with
hookworm infection by some authors, probably arisc from concomutant
malnutrition

The total white count 1s usually within normal hsmits There 1 often
a high eosiophilia (15 to 30 per cent) which tends to disappear as the
condition advances

Epigastric discomfort 1s present in most cases The pain mav suggest
duodenal ulceration in the early stages In the anaemic patient there
15 often gastric hyperacidity, followed later by achlorhydria Most
patients are constipated Diarrhoea occurs in some Macroscopie blood
11 the faeces 15 unconmon

Charactenstic of the wnfection are lassitude and menial duliness,
which may dominate the picture i the severe case or be the onh
obvious signs of 1llness i the mld case, appreciated only after the
return to health following treatment

Albuminuna 1s often present 1n severe cases Casts may or mav not
accompany 1t

The signs of heavy infection with hookworm usually develop slowly
Occasionally they may appear rapdly, the syndrome becoming pro-
nounced 1n a matter of weeks from the first local signs of infection In
such acute cases the gastro-intestinal symptoms are usually severe
There may be nausea and vomiung, diarrhoea 15 common and the
facces contain mucus and a little blood E: philta may
be high In some cases the anaemia may be well advanced before the
first appearance of eggs m the facces Treatment mn such cases usually
results 1n the passage of large numbers of worms The symptoms are
Itkely to be most severe i A duodenale 1nfection

LOURSE AND PROGNOSIS

Severc cases m children may terminate fatally, particularly if the
anaemia is allowed to continue untreated for some tme Milder cases
lead slowly to pronounced physical and mental retardation which
respond well to treatment Acute cases also respond well

The duration of Life of the adult worm m the intestine 15 uncertatn
A given infection may apparently continue for years after the patient
has left the endemic area On the other hand many cases 1n stmlar
rcumstances recover 1n a few months It 1s possihle that n the former
case the worm load 15 kept going by self re-mfection

The vast majority of infections do not result tn marked chnical
changes In any heavily ifested area in which nutsition 1s satisfactory
the bulk of those infested will show no signs whatever In areasin which
deficiences occur in the diet, and particularly wn those in which there
1s a seasonal or continuous lack of fivst class protem, moderate infections
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therefore that 1t is often almost impossible to assess the genume cl
effects of hookworm nfection

Migration of larvae: The migration of larnae after penetration ¢
skin may grve rise 10 Jocal changes nhich are easily recogaized

The patrent complains of intense itching in the area affected
becomes erythematous and shightly oedematous. This is soon foll
by a papular vestienlar dermatitis which subsides in the course of ¢
™o weeks unless secondarily infected This is called ‘ground itch
1s found cotumonly on the feet, ankles and hands, 10 that order.
commonest with necator infestations. Many subjects may nc
affected with ground 1tch,

Pulimonary Changes Minute haemorrhages may occur in the lun
the ume the hookworm lanae break out from the blood strea
the alveoll These may be followed in heavy infections by some
cellular reacyon and signs of pulmonarny imvolement In the maj
of cases the pulmonary signs are, however, nnimal and mucl
obsvous than in infections with other helmnths, such as aseart
the more acutely developing case, there may be some bronchitis
cough and even expectoration of blood-stained sputum conta
costnophtls.

THE FFFECTS OF INTFSTINAL LOCALIZATION OF ADULTS

The adult hooksorms establish themsels es in the mucosa anyw
between the duodenum and the upper aleum, When they are pri
m large numbers considerable amounts of blood may be drained
the patent. When the infection 1s hght the loss of blood has it
no effect on the host, i whom regeneration ¢an cope with the los
more severe cases, esther because of heavy worm load or becaw
other factors, particularly pregnancy, growth and malwtnition,
regeneration of the blood cannot keep pace with the bleeding
anaema develops

In the average severe case the red cell count ranges from 2
mullion cells per ew mm The colonr wdex 1s well below 1.0 The
are hy pochronue, usually microcytic and there 15 sonme aniso- and pi
locvtosis The prcture 1s essentrally that of secondary anacma assocy.
with ron deficiency. Al degrees of anaermia may be found and
enythrocytic picture may not alwavs appear as above Complica
factors related to nutrition are nearly alwavs present; there may
be some macrociioss uhich obscores the underlving seconc
character of the anxemia

Serere anaenua 1s scen most commonly 1n children. The patier
pale The face 1s often puffy and there may be oedema of the
tremities The abdomen 1s distended; there mav be ascites. *
patient complamns of breathlessness on exertion and increasing lassity
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Thed 1 diagnoss of 1 should be sctiled by the
discovery of the worm or eggs In an endemic area stools must always
be examined in anaemic mdniduals It 15 wise also to search for
evidence of ancylostormasts m cases with gastromtesunal symptams
suggestnve of duadenal ulcer

The characteristic picture of the pot-bellied ocdensatous anaetnic
chil éﬁgh,kdu-ﬂ-lmmﬁ The finding of the Wormn 1 such cases
showST 0t blind the observer to the tremendous impostance of nutri-

tional disturbances and deficiencies in the genesis of the elinical picture

TREATMENT

In many cases 1t 1s difficult to assess the importance of hookworm
tnfection 1n the production of the chnical picture Where the worm
load 15 very heavy there 1s an obwvious indication for vermifugation
Where 1t 1s moderate or hght 1t may or may not be necessary to remove
the worms

Most anaetmic cases with a moderate worm load will probably owe
ther condition more to malnutrition than to the worm infection
Treatment of the latter alone will under these crrcumstances not
necessarily lead to clinscal improvement

In the treatment of infections, therefore, two factors must be borne
in mind, 1 ¢ (1) the effect of the worm load uself, and (1) the effect of
environmental and nutntional factors

There 1s no stmple gwide to the indications for treatment Each case
must be decided on 1ts ments As a working rule, howexer, 1t may be
said that chincal effects may arwse, other things beng cqual, 1if the
calculated worm load exceeds 100 It must be realized, however, that
loads of this stze and considerably greater may exist without apparent
il effects and that smaller loads may be sigmficant if the nutritional
state 13 poor

In all cases undergoing treatment the whole question of nutrition
must be considered It often happens that proper adjustment of the
diet leads to recovery of the clinical state even without treatment of the
mfection Simularly, \ermifugation may remove the mfection wathout
any imp unless the dition 15 restored

TREATMENT OF INFECTIONS

The following regimes may be used when hookworm infection onby
is present If, as commonly happens, ascans mfection 15 also present,
this should be treated simultaneously, using combined therapy (see
p a7

Recent studies suggest that Aleopar 1s effectine agatnst both hook-
worm and ascars ifection Dosage i ginen on p 48§
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may be accompanted by severe clinical signs which may respond to
treatment only when the diet has heen adequately readjusted.

DIAGNOSIS

fae '
Eg .
from time to time

The Eggs The idenufication of hookworm eggs is easy. The eggs of
.1, duodenale measure 40 to Go p They are oval, with a smooth trans-
parent covering The eggs when passed usually contain deseloping
embryo consisting of 4 to 8 cells. The eggs of \. amenicanus are larger
{6o to 70 p) but otherwise similar

N amerrcanus ova

Fic
[Courtesy of Annals of Tropical Medicine and Pasasstolagy,
School of Tropical Medicine, Laterpool]

Esttmation of Worm Load Weigh 2 gm of faeces Mix through a sieve
with 6o ml saturated salt solution Agitate and count in a MacMaster
counting chamber Volume counted n chamber is 03 ml Total
volume of suspension is 60 ml (contaiming 2 gm faeces), Hence number
of eggs per gram = number counted 1n chamber X100 Each female
worm 15 represented by about 50 eggs per gram of faeces
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The 14 of ancyl should be settled by the
discovery of the worm or eggs In an endemuc area stools must always
be examined in apaemic individuals It 18 wise also to scarch for
evidence of ancylostormasis 1n cases with gastromtestinal symptoms
suggestive of duodenal ulcer

The characteristic picture of the pot-bellied oedematous anaefmic
child 35 unhikel e mssegl The finding of the wormi in such cases
should 7ot blind the observer 1o the tremendous importance of nutri-
tional disturbances and defictences in the genesis of the ¢lmical prcture

TREATMENT

In many cases 1t 15 difficult to assess the importance of hookworm
nfection 1 the production of the chinical picture Where the worm
load 1s very heavy there 13 an obvious mdication for vermifugation
Where it s moderate or hight 1t may or may not be necessary to remove
the worms

Most anaemic cases with a moderate worm foad will prabably owe
their condition more to malnutrion than to the worm infecuon
Treatment of the latter alone will under these circumstances not
necessarily lead to clincal epravement

In the treatment of infections, therefore, two factors must be borne
mmmnd,1e (1) the effect of the worm load 1tseff, and (1) the effect of
environmental and nutritional factors,

There is no ssmple guide to the indications for treatment Each case
must be decided on its menits As a working rule, however, 1t may be
said that clinieal effects may anse, other things being equal, if the
calculated worm load exceeds 100 It must be realized, however, that
loads of this size and considerably greater may exsst without apparent
ill effects and that smaller loads may be significant 1f the aytritional
state 1s poor

In all cases undergoing treatment the whole question of nutrifion
must be considered It often happens that proper adjustment of the
duet leads to recovery of the chinical state even without treatment of the
mfection Simularly, vermifugation may remove the mfection without
any improvement unless the nutritional cond:tion 1s restored

TREATMENT OF INFECTIONS

The following regimes may e used when hookworm mfection rly
s present If, as commonly happens, ascans mfection = also pre e t,
this should be treated simultaneously, using combined therapy (see
P 27)

Recent studies suggest that Alcopar 1 effectne agamnst both hook-
worm and aseatss infection Dosage s given on p 484



26 Clinical Tropical Diseases

Tetrachlorethylene This drug is usually made up in gelatin capsules
contammg 1.0 ml 1! may be given in a spoon mixed with sugar, or
" Z

half ounce). After purgation the drug is administered in two equal
portions given half an hour apart.
The saline purge is repeated 1 to 2 hours after the last dose,
The drug 1s badly tolerated by alcohohcs and 1s contraindicated m
tus and chronic
TA carbohydra!c-nch diet 15 sometmes advised for same days before
and after treatment, in order to reduce toxicty. Fats and oils should be
withheld for 2 to 3 days before and after treatment, The drug 1s far less
toxic than carbon tetrachloride, It should not be used alone 1n the presence
of ascants infection smcee 1t may cause these worms to migrate actively
and lead to intestinzl obstruction.
The treatment can be repeated after a fortnight if the first treatment
15 unsuccessful
Dose
Adults Total dose. 20to 3oml
Children For each year of age 0.15 m]

Hexylresorcinol: The drug 1s supplied in capsules contaming 200 mgm

The patient 15 prepared as for tetrachlorethylene The drug is ad-
miustered jn a single dose after preliminary purgation. The purge is
repeated in 1 to 4 hours after treatment

‘A fortnight should elapse between successive treatments if these are
required

Hexy Iresorcinol is relatiy ely non-toxic Capsules should be swallowed
whole and not broken up by the teeth, since the drug may cause mtense
trntation and excoriation of the buccal mucosa

Dose:
Adults. Total dose 1 0 gm
Children Age g to 13, 8oo mgm
Age 7 to 9, 600 mgm
Under 7, 400 mgm
Oul of Chenopodium The drug may be gn en nca! orngelatn capsules
The patient 1s prep s for ethyl The drug 15 g en
1 two equal fractions at mtcr\a]s of one half hour. A saline purge 3¢
to 2 hours later
gn’lf:’c:(mem should not be rrpc:\!ed for at least a fortnight,
The effective therapeutic dose is close to the towc dose and serions
even death, may occur from over-dosage

conscquences,
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Dose
Adults Total dose not more than 1 0 ml
Children: For each year up to 16, 0 05 ml

Oul of Chenopoduum and Tetrachlorethylene: This course 1s commenly used
when ascarrasis is also present, Hexylresorcinol may be used alone
agamst the combined infestation

The drugs are given together as a single dose as for hexylresorctnol,
They may be suspended 1n iquid paraffin if capsules of the tetrachlor-
ethylene are not avatlable, or difficult to admmuster as in children

Dose

Adults, Ol of chenopodium, 0 5 ml to 1 0 ml
Tetrachlorethylene, 2 0 ml.

Children Onl of chenopodium, o 025 ml per year of age
Tetrachlorethylene, o 10 ml per year of age

Hexy), ! and hlorethylene are both more effective than
o1l of chenopodium and may be expected to deal with 75 to 95 per cent
of the adult worms

After treatment the worms are usually passed within 3 days and in
thus period the facces should be carefullv exammed for them, and the
numbers checked agamst the esttmated load

Most cases require only one course of treatment since the load
remaining 1s usually too small to bother the patient Total eradicanon
of worms may be achieved only after repeated treatment

TREATIENT OF THE ANAEMIA AND DEFICIENCIES

The anaemma of ancylostomiasis orsminates 10 blood loss through the
feeding of the adult sorms in the mntestine The condition 15 aggrasated
n severc cases by the concomitant loss of 1ron and the failure of s

1 due to diet and d bleeding The hody
reserves of 1on are thus frequently depleted and blood regeneration
becomes faulty

In some cases there 1s an additional element of defictency in blood
regeneration arsing from dietetic deficiencies, which mav tend to
me

s e e
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gencral, the loss of blood must be stopped by the removal of the bulk
of the parasites, and the regeneration of blood must be sumulated and
maintained by 1ron therapy and readjustment of dietary deficiencies

The treatment of the worm load should be the pnmary a1m in the
average severe case In very severe cases transfusion and won therapy
may first be required In such cases the diug of chotce for ehimination

cor
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of the worms is probably hexylresorcinol on account of 1ts low toxicity,

Iron 1 the ferrous form may be admnistered mtravenously or by
mouth. Most cases absorb it readily after oral dosage and regeneration
of blood frequently occurs promptly after its use.

Adjustment of the diet is basic in the treatment of ancylostomiasis.
The administration of liver or tts extracts orally or parenterally may
often be more effective 1 reheving the anaemia than meat or milk.
Return to a well-balanced protein diet as soon as possible is indicated.
The combination of Iner and iron therapy often has a very stimulating
effect on blood regeneration even without the removal of the worms

TREATMENT OF GROUND ITCH AND CREEPING ERUPTION

Local treatment of ground 1tch requires the application of antiseptics
with the object of reducing the nisk of sccondary infection. The ttching
15 difficult to relieve

PROPHYLAXIS

The control of hookworm disease depends on samitation and mass
treatment \Where the latter is effectne and faeces are not allowed to
remain i sur dings surtable for the develop of infectn ¢ larvae,
there will be no wfection In districts 1 which samtation has been
recently enforced, an attempt should be made at mass treatment with
the object of removing the infection from the community. Individual
prophylaxs in mfected areas includes the avoidance of infectiont by the
protection of the feet, for example, by the inrsistence on wearing shaes.
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BACILLARY DYSENTERY

DEFINITION

ACILLARY dysentery 15 due to infection of the large ntestine
Bwnh one of the pathogenic species of bacteria belonging to the

genus Shigella The infection 1s a local one of the bowel wall, and
1t does not spread systematically The disease caused by 1t 15 character-
szed by cohtis, sith severe bloody diarshoea and fever, uts course 3
acute, certan complications remote from the bowel are the resule of
absorption of toxins The mortality 1s hagh with certain infections

GEOGRAPHICAL DISTRIBUTION
World-wide and particularly prevalent when sanitation 1s defective
or lacking The most severe forms of bacillary dysentery are especially
associated with the tropics

AETIOLLGY
Infection with organssms of the genus Shigella 1n nature s peculiar
to man The infection results from swallowing the bacitli, usually 1
food or water contamiated with infected human faeces Insamitary
and uncleanly halnts, and the activities of flies, facilitate their dis-
semination by mechanical transference The bacills are voided in great
numbers 1 the stools of those actively suffering from an attack of
bacillary dysentery, in some cases they continue to be passed in the
stools for some time after the atiack, symptomless carriers are an
oceasional source of infection Under switable condiions bacillary
dysentery tends to occur 1 epidemics, the severity of these and the
assocrated mortahity depend on the species and strain of the causative
Shigella snfection
< -
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ticularly found in temperate chmates The other species and yanetics
cause mamifestations of all degrees af severity between these two ex-
tremes The 1dentification and the typing of the organisms, which are
recovered by bacteriological endture of the stools, ae matters for a
properly equpped and staffed laboratosy
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PATHOLOGY

On swallowing dysentery baclli these may be destroyed by the
physiological barrier of the normal gastric juice This, however, is
readily broken down, for ple by dil ; the isms then pass
1nto the small mntestine and reach the large bowel. In the large bowel
they multiply with great speed, in a severe infection they largely sup-
plant the normal flora of the bowel, Toxns liberated by the bactena
cause mflammatory lesions in the mucosa, which in virulent infections
is damaged and 15 invaded by the organisms In chuically mild cases
of dyvsentery, however, there is nothing more than a mild inflammation
and engorgement of the mucosa of the large intestine; this 1s of short
duration and resolves when the infection 15 overcome, often within a
few days In more severe cases the inflammation is extensive and pro-
nounced; there is marked engorgement and oedema of the mucosa, and
the crests of the folds of the mucosa, lying transversely across the bowel,
are denuded giving nise to narrow and shallow serpiginous ulcers (‘snail
track’ ulcers) These ulcers heal with minimal scarring as the infection
1s overcome and the inflammation subsides, the bowel ultimately is
restored substantially to normal In the most severe attacks of dysentery,
commonly due to S skigac infections, the whole process 1s exaggerated
and the mucosal destruction 1s deeper and more extensive. Consider-
able areas of mucosa and submucosa slough; if the patient recovers
from such an attack these gross areas of ulceration are repaired by the
formation of scar tissue, this contracts, causing kinking and deformity
of the bowel Moreover, bemng covered only by simple epithelium, and
being comparatiely avascular, the scars are readily imured and
secondarnily infected by a variety of bacterial organisms The end result
may be a chromc post-dysenteric coliis, from which the primary and

PR I T

causative Shigella infectson 1n the bowel The organisms are passed con-
unuously or intermuttently 1n the stools, from which they can be re.
covered by culture on suitable media The lesions m the bowel are of
a chrome 1nfl nature, with oedema and
recurning ulceration following abscess formation 1n the mucosa, block-
age of crypts contaimng mucus-secreting glands durng the inflamma.
torv process results 1n their distension and the formation of ‘retention
cysts’ The abscesses and cysts contain dysentery bacilli, and the
Liberation of their contents accounts for the periodic appearance of the
orgamisms in the stools 5

Absorption of toxins from the mtestine is held to be responsible for 5
varety of inflammatory lesions remote from the intestne These lesions,
which 1manably are bacteriologically stenife and never suppurate,
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affect in parucular the eyes, the joints, and penipheral nerves Con-
Junctwitis and irtdo-cyclitts, polyarthntis, and peripheral neunitis, are
common complications or early sequelac of an attack of bacillary
dysentery.

CLINICAL PICTURE
Predisposing causes of bacillary dysentery include any form of
enteritis or colins, Most Europeans on first going to the tropics suffer
from attacks of diarrthoea These are commonly referred to as ‘the
squitters’, ‘the trots’, ‘Gyppy tummy’, ‘Dellu belly’, and so forth They
may be precipstated by changes 1n environment, chimate and diet, by
n the ! flora, or by the inhal. and 1ngestion of
trauma-producing matter such as dust and sand Many of them doubt-
less are very nuld attacks of bacillary dysentery, which pass un-
recognized as such
The mcubation period of bacillary dysentery 1s short It does not
exceed a week, usually 15 less than three days, and may even be Jess
than twenty-four hours The onset of an. attack of average severity 1s
sudden, 1t 1s ciated with abd nausea
and vormiting, and a rise 1n temperature Within a fcw hours there are
colicky pains and sharp diarrhoea The first motion passed contains
faccal matensal, but thereafter there 1s httle of this and the motions
Jargely consist of tenacious blood-stained mucus which 1s voided 1n
small amounts at very frequent intervals The naked-eve appearance
of the motions has l)cen Itkened to that of ‘red currant Jelly’ Ther

intermittent, continues throughout most of the attack, this Jasts from
one to as much as three weeks, according to its severits  As the infection
is overcome the temperature declines, the intensity of the symptoms
dimimishes, the amount of blood 1n the motions lessens, and ther
number decreases Visible Llood vamishes from the motions which,
though sull consisting largely of mucus, become bilesstained before
becoming more normal 1n appearance and consistencs with the end of
the attack and the entry upon comalescence

Ald and ambulatory cases of bacillary dvsentery are very common
and often escape specific diagnosis Fulminating cases of the disease are
particularly associated with Shiga infections In these all the chinical
mamfestations are exaggerated The toxaerua and prostration are
profound, large amounts of blood may be lost 1n virtually contmuous
fluid motions, these contain shreds and picces of necrotic mucosa; thewr
appearance has been Ihened to that of ‘raw meat choppings’ In such
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cases the temperature may rise in a day or so to a very high level, or it
may not rise at al but become subnormal and the patient dies within 2
short tume.

In a febrile, toxaemic and exhausting disease such as this, which is
associated with the continuous loss of fluid, such complications as de-
hivdration. peripheral circulatory failure, and renal failure mav be
expected These are particularly evident in children and in the elderly,
to both of whom bacillarv dysentens is a serious and not uncommonly
faral disease. In young children the onset of the disease is not unusualiy
associated with convulstons

It s towards the end of the acute attack or in early convalescence
that the systemie ¢ ! of the eyes,
Joints, or perrpheral nen es, make their appearance. These, though not
of themseles serious, can cause much discomfort; they resolve after
some davs or within a week or two, and leave no permanent evidence
of thesr presence

The intra-abdominal complications which may be encountered
mnclude severe intestinal haemorrhage, perforation with acute pen-
tonttis, and chromc peritomtis, all these are rare. More rare stll are
pneumoperitoreum, and portal pyaemia with multiple abscess forma-
ton in the Iner

Haemorrhoids, which may thrombose, or rectal prolapse are hable
to occur during an attack of bacillary dysenteny as in attacks of diar-
rhoea of amy causation

DIAGNOSIS
‘The dimrcal prctwne clearly suggests the diagnosis, especially duting
an epidemic of bacillary dysentery Simple microscopical examination
of the stools should invariably he made; this will reveal the presence of
an inflammatorv exudate In this exudate will be found macrophage
cells; these must clearly be differentiated from amoebae. Culture for
rhc causanve orgamsm should also be done. Matenal for this 1s best
1 bv rectal swabbing; vely, suitable portions of the
motions may be selected for the purpose without delay after passage
When the noculation of media cannot be performed at once, the
selected portion of stool may be put m .:_;o per cent glycerol 1n isotonic
e o e cean 2L -t
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TREATMENT

A number of antisera at various tmes have been prepared agamst
sundry spectes and types of Shigella, none of these has proved to be of

orgamism A highly d Shuga 15 now availabl
100,000 units or more of this, gnen intravenously early in the disease,
are said to diminish the severity of the toxaema in cases of Shiga
mfection The id: of the L ly cannot be
awarted before treatment 15 begun, so 1t 1s not unwarrantable i severe
cases of tovaenua due to suspected Shiga infection to give this anti-
toxin at once This temporanly may modify the seventy of the toxae-
ma, but 1t must be followed without delay by speaific drutg treatment
to control the mfection
Early an World War I Amenican workers abserved that sulphanlyl
guanidine (sulphaguanidine) when given orally to small amals pro-
foundly reduced and modfied the bactenal flora mn their stools They
found that the drug was absorbed onlv to a minor extent from the
mtestine, and concluded that 1t exerted its action there locally Bacil-
lary dysentery svolves an infection confined to the mtestine A number
of children suffering from proven hacillary dysentery were treated with
this drug, and the results were extremels good The patients responded
within a day or two to the treatment, and rapidly became convalescent
Their infections were eradicated and they were cured Confirmation
of the rapidly effective spectfic action of sulphaguanidine on baaillary
dysenteric infections 1 adults was soon forthcoming The dosage advo-
cated was an mutial one of o 1 gm per kgm of body weight, this was
followed by half this dosage repeated at 4 hourly mtervals until the
number of motions voided each 24 hours was four or less, 1t was then
continued at 8-hourly intersals for another 3 davs For a normal-sized
adult a round figure for sulphaguanidine dosage 1s an mitial one of
6 gm, followed by 3 gm 4-hourly, and finatly 8-hourl\ as convalescence
1s established The drug should never be gnen for more than 1o das
Sucaimy1 sulphathiarole (sulphasuccidines and phthalyl sulphathia-
ole (sulphathalid are later c d« with the sumlar properts
of slow intestinal absorption, these are even more effectnely bacterio-
static than is sulphaguamidine and may be used i 11» place Some of
the freely absorbed sulphonamides are prone to cause crystallunia, this
tendency is aggravated in a febrile disease asociated with considerable
flud loss, such as bacillary dyvsentery especially 1 a hot chimate The
very slow absorption from the gut of compounds such as sulphaguani-
dine, sulphasuccidine, or sulphathalidine, greath diminishes this risk
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of crystalluna and 1ts sequel, renal obstruction These compounds,
therefore, have much to commend them for routine use in the specific
treatment of the bacillary dysenteries, particularly under field condi~
tions in the tropics

Nevertheless, a number of the freely absorbable sulphonamides have
proved as therapeutically effective as the slowly absorbed sulphona-
mides 1n bacillary dysentery Indeed, some workers consider sulpha-
diazine to be the most effective of 2l sulphonamides 1n the treatment of
this condition The dosage of sulphadiazine is up to a maximum of 8 gm
daily; 1t 1s given m divided doses at 4-hourly mtervals; the risk of its
causing renal obstruction must always he remembered, and should be
diminished as far as 1s possible by carrecting dehydration, by giving
copions fluds, and by an endeasour to keep the urine alkaline, In the
event of ohiguna or anuna the drug must mmediately be stopped;
renal lavage with warm water must promptly be done to clear the
obstructton 1f 1t persists

The development by certam strans of Shigella of sulphonamide
resistance has on occasions been recorded. Inadequate treatment with
sulphadiazine of successive cases of infection with a strain of Flexner Z
in an mstitution eventually caused 1t to become completely refractory
to this drug While excessive and unduly prolonged sulphonamide
dosage 15 und bl d t 15 equally to be avoded.

Of the antibiotics ntomycm seems to be the most consistently effec-
tive agamnst the Shigella group of orgamsms. Streptomycin, chloromy-
cetin, the tetracyclines, and polymixin are less regularly so S. sonner
1nfection does not respond satisfactorily to sulphonamide treatment but
yrelds to chloromycetim, which therefore is the drug of choice in this
case G Ily, with this ¢ antibtotic t; 15 infertor to
sulphonamide treatment of the bacillary dysenterics, for this and other
reasons, the antibiotics should be reserved for the control of sulphona-
mude-resistant strains of the causative organisms

the baallary infection
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BARTONELLOSIS

DEFINITION

ARTONELLOSIS, Oroya fever and verruga peruana, or

Carnion’s disease, are due to infection with a bacteriform organism

Bartonella baciilyforms The infection 15 transmitted by female
sandfhies (Phlebotomus spp ), which develop an intestinal infectron with
the organism and convey 1t by their bites The disease following
infection of man 1s characterized by two distinct and consecutive chimcal
syndromes, The first 1s the stage of Oroya fever, a severe febrile anae-
mia, the second, the verruga pernana stage which follows 1s character-
szed by the appearance of an eruption consnting of smafl haemangioma-
like tumours, The mortahty in the untreated 1s about 40 per cent during
the first stage, and 1n some epidemics 1t has been much higher The
mortality 1s rarely due to pl d Oroya fever, its
the result of a L p mfection, to which
these patients' resistance ts peculiarly lowered

GEOORAPHICAL DISTRIBUTION

The discase 15 remarkably restricted 1 ats distnbution, beng con-
fined 10 the continent of South America There 1t has been found on
the eastern and the western slopes of the Andes in certam narrow valleys
m Pery, Ecuador and Colombia, usually hetween 2000 and 10,000
feet above sea level

AETIOLOGY

The causative agent, Barfonella bacilliformus, 1 nature has been
recovered only from man and the insect vectors It 1s a very small
extremely pleomorphic bacterum-like orgamsm, which can be found
n large numbers m red cells and n cells of the reticulo-endothehum
throughout the body during the Oroya fever stage of the disease It
takes the form of minute vods or sounded hodies measuring up t0 2 1
in their greatest diameter, the rods often are shghtly curved, they
occur singly, in short chains, or in clusters The organisms are Gram-
negative, they stain well with the Romanowsky stains, taking a reddish-
violet colour, some appear to be bipolar They can be culured in
living tissue cultures, an blood agar, on Nogucht’s leptospira and other
special enriched media In fresh preparations of naturally infected
blood, and in young cultures 1 tefro, they show motihity

For some time before 1t was actuallv proven 1t was believed that

s
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of crystalluria and s sequel, renal obstruction, These compounds,
therefore, have much to commend them for routine use n the specific
treatment of the bacillary dysenteries, particularly under field conds-
tions 1n the tropics

Nevertheless, a number of the freely absorbable sulphonamides have
proved as therapeutically effective as the slowly absorbed sulphona-
mides 1 bacillary dysentery. Indeed, some workers censider sulpha-
drazine to be the most effective of all sulphonamldes in (he treatment of
thss condition, The dosage of sulphadiazine isup to a of 8gm
daily, 1t 1s given in divided doses at g-hourly intervals, the risk of jts
causing renal obstructton must always be remembered, and should be
diminushed as far as is possible by correcting dehydration, by giving
coprous fluids, and by an endeavour to keep the urine alkaline. In the
event of oliguna or anuria the drug must immediately be stopped;
renal Tavage with warm water must promptly be done to clear the
abstruction 1f 1t persists

The development by certain strains of Shigella of sulphonamide
resstance has on occasions been recorded Inadequate treatment with
sulphadrazine of successive cases of infection with a strain of Flexner Z
1 an mstitution eventually caused it to become completely refractory
to this drug \\'lulc c‘(cesslvc and unduly prolonged sulphonamide
dosage 1s undesi 15 equally to be avoided.

Of the antibiotics ncom)cm seems to be the most ccnsls(emly effec.
tive agamnst the Shigella group of i Str
cetin, the tetracychnes, and polymixin are less rcgularly so § sonnei
afection does not respond factorily to sulph but
yields to chloromycetin, which therefore is the arug of choice in this
case Generally, with this exception, antibiottc treatment 1s inferior to
sulphonamide treatment of the bacillary dysenterics, for this and other
reasons, the antibiotics should be reserved for the control of sulphona-
mide-resistant strains of the causative organisms.

As 1n other acute infectious diseases, Cortisone may be used during
the earliest days of treatment of fulminant cases, especially of Shiga's
nfection, to avoid a fatal ontcome before the specific treatment contrals
the bacillary infection
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while others are free. A high proportion of all endothelial cells contain
masses of B bacilliforms,

In the second, eruptive or verruga peruana, stage the lesions of the
skin consist at first of newly formed blood vessels lying in oedematous
connective tissue In them there are haemorrhagic focy, and there s a
marked proliferation of endothelial cells A striking feature 1s the small
bore of the numerous blood vessels in comparnon with the thickness,
often several cells deep, of their hiing endothelrum, endothelial cells
also proliferate outside the vessels and form angioblastic tumours which
compress and may obliterate the lumma of the contained vessels In
older lesions fibroblasts invade these 1slands of cellular proliferation
and form collagen fibnils among which Iymphocytes, plasma cells and
leucocy tes appear In some lesions the oy erlymg eprderms disappears,
and the surface 1s covered by little more than orgamzed blood clot
Secondary bacterial infection causes the development of pyogenic foct
1n the lesions

Sub nodules, histols simalar to the lesions,
also form, these often undergo central necrosis In the ¢y toplasm of the
dothelial cells of alf the and sub lesions B bacilli-

Jfornus can be found, but they are not present tn such numbers as i the
tissues duning the 1njtial non-eruptive, or Orova fever, stage

CLINICAL PICTUREL

It has now clearly been established that Orova fever and verruga
peruana are stages of the same disease The former normally, but not
1nvanably, precedes the latter, but 1t never follows 1t The eruptive,
or second, stage though commonly a sequel of the first may appear in
its apparent absence, possibly 1n such cases the non-eruptive Oroya
fever stage 1s so unusually mild as to escape diagnosts

Orga ferer The mcubation period of Oroya fever 1s vanable, it
ranges from 16 days to 4 months, usually 1t 1s three or four weeks

The onset may be sudden, with high fever and rigors, usuallv 1t s
wnsidious, with increasing malaise, headache, severe pains in the jomts
and bones, and intermuttent or remttent fever Nausea, yomiting and
diarrhocea are present in assocsation with anorexia and thiest Anaermia
becomes evident early, and 1t progresses steacily until 1t 15 very severe
and chimeally obvious The blood pressure falls, cardiac murmurs are
heard, there 1s a marked increase in the resptration rate, and the patient
suffers from vertigo on attempting to rse The dimtnution 1 the num-
ber of red cells causes the skin to become wax-lihe and the mucous
membranes blanched The patiens 1 prostrated, and may be delinous,
Pains are troublesome and continuous, they imolve 1n particular the
yomts and the epiphyses of the long bones
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bartonellosis was conveyed by certain sandflies. Phlebotomus verrucarum,
P peruensis, and P noguchut are all vectors, there is reason to believe that
other species off Phlebolamu.r may be vectors; bul of them all P, cerrucarum
15 the most :

tant. Only - C

crepuscular -

pure cultures of B. baallfarmu have been obtaned from the guts of
female P, verrucarum, freshly caught wild sandflies of this same species
when fed on monkeys have produced an infection in them. Trans-
mission takes place in the act of feeding, possibly through infection of
the proboscis.

Human bar: normally is n
under certain conditions, such as the congregation of non-immunes in
an endemic area, 1t can become epidemic. A classical example of this
occurred i 1870, when a severe and extensive eprdemic occurred
among workmen bulding the Central Railway between Lima and
Oroya; 1t ts estmated that over 7000 indwiduals died in this outbreak,

Persons of all ages and both sexes are affected; among the natives of the
endemic areas the disease 1s one of childhood, and as infection confers
immunity to reinfection its occurrence in adults is correspondingly low.,

11 1, 1-defined locality

PATHOLOGY

In the first, non-eruptive or Oroya fever, stage the essential patho-
logical changes are due to massive 1nvasion of red cells and cells of the
reticul dothel, by B la b There 1s a severe anae-
mua, and marked reticulo-endothehal proliferation The skin of patients
dying during Oroya fever 1s wax-like; there may be diffuse or punctate
h:‘lcmorrhagcs 1 the mucosae and subcutaneous tissues There are

1n the serous and internal organs
Thc lymph glands, the splcen and the liver are enlarged The bone
marrow 15 unusually soft and shows a greyish-red motthng On histo-

SNUOLILLAL LIy vusie we o



Bartonellosis 39

thin layer of shiny sk, In addition to these mihary lesions rather
comparable nodttles can be felt n the deeper layers of the skin, these
grow 1n size, attain a diameter of some centimetres, and protrude above
the surface of the skin They may or may not break through the shin
surface; in the former event they take the form of red tumours of
uregular contour, which may become pedunculated These latter
Tesions bleed particularly easily, and usually they become secondarly
mnfected They have been called the ‘mulaire’ type of verrugas.

The various ty pes of lesjons, the miliary, the nodular and the mulatre,
all appear concurrently in successive crops Thewr numbers may be
S EREN 3 . S e

as 2 years The lesions then heal without scar formation, unless they
have heen the seat of gross secondary infection

DIAGNOSIS

The chinical pictures of Oroya fever and of verruga peruana,
selation to the area from which the pattent comes, usually are charac-
terisic In the non-eruptive Oroya fever stage the diagnosis rapidly
can be confirmed by microscopical examnation of blood films for the
organism, which usually can be seen 1n great numbers of the red cells
In the verrugous or eruptn e stage biopsy of the lesions will reveal their
presence sn rather smaller numbers i the endothelial cells

TREATMENT

There 1s no evidence that any drug acts specifically on the Bartonella
miection The anaerua of the Oroya fever stage, while 1t progresses,
may be controlled by suitable blood transfusions

What 15 important in siew of the extreme sk of a fulminatng
Salmonella infection 15 the prevention of this Chloramphenicol 15 the
most cffective drug for this purpose; it should be given promptly on
dragnosis 1n every case of Oroya fever Tts use has been followed by a
marked fall i the mortality previously associated with the discase
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The fever is intermittent or 1emittent; st rises two to four degrees
Fahrenheit in the evenings and falls again in the mormngs. The
duration of the fever and other accompanying acute symptoms in
favourable cases is from two to six we ecl\s, they then s)owl) dzmmnh and
disappear  Septicaemic { are the
patient dies as a result of them during the Oroya fever by the tenth day,
but more commonly he does so between the third and sixth weeks of
iiness 1t 15 now estabhished that the principal cause of mortality is a
pamcular susceptibility of these patients to septicaemic infection with

Sal. bph of animal origin
This may occur during the stage of massive red cell destruction; usually
1t occurs 1n 1 ce dunng reg: of the red cells with a
o . . oA PN S e

may be over go per cent
Early 1n the Oroya ferer stage of the disease a severe rapidly pro-
gressive anaemia becomes climcally evident. The blood volume is
dimimished; the sedimentation rate is much increased. The white cell
count 15 not sigmficantly affected The red cell count markedly falls,
often to one million, the rate of the fall being up to half a mullion in 24
hours The red celi diameters, volume and thickness alf are increased,
the colour index usually 1s low; there 15 a nise 1n the reticulocyte count
. - N Ja L delal

bacilliformis 1s present usually in great numbers mn the blood throughout
the Oroya fever stage of the disease, in very severe cases almost every
red cell 18 infected, often with many organisms The decline 1 the
numbers and the eventual disappearance of the causative orgamsms
from the red cells commonly, though not invanably, are assocated
with a consonant diminution and arrest of the progress of the anaemua,

Verruga peruana While verruga peruana commonly follows as a
sequel of a recogmzed attack of Oroya fever, the attack of the latter

fomee hnirm haan ane Af abnarmal mildnsce and the natens indasd —.
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such extrancous eircuinstances has not been assessed VWhat appears to
be much more 1mportant 1s the character of exposure to falaiparum
malaria The native inhaitant who has been repeatedly remnfected for
vears does not dev elop blackwater fever so long as he 1s left undisturbed
m his malanial environment Experience in World War II, however,
demonstrated clearly that if the amongst the
were reduced by mcomplete entomological control, or 1f ndwviduals
were mcompletely protected against the discase by drugs, blackwater
fever appeared It 1s believed that this was largely due to the creation
of some state of sensiuvity resulting from partial loss of hard-earned
mmunity, which led to sharp haemalysis upon successful reinfectton
with falciparum, especially the homologous stram

It seems probable that some sumlar mechantsm may be involved in
the appearance of the disease 1n visitors and may explain the fact that
1t occurs as a rule only after months 1n the endenic area

Irregular therapeutic and dosage of larial drugs,

nearly always quimne, 15 an important factor 1n many cases The habut
of taking quinine wrregularly, particularly at umes of fever’, 1s a very
common prelude to blackwater Moreover, before the wntroduction of
modern drugs, blackwater frequently appeared mn cases of falcyparum
malaria undergoing qumnme therapy

There 15 plenty of evidence mdicating that the role of quinine
mtrating lysis 1s a direct one but it 1s possthle that the drug, because of
ats general nefliciency as a suppressne, may sometimes foster the
development of a sensitivity state 1n the individual patient resembling
that which appears 1n the icompletely protected natne Possibh both
processes may be involved 1n some indriduals

PATHOLOGY

Pathogenests I'he essential feature of blackwater is the intravascular
haemolysis, the pathogenesis of which 1s not understood No haemoly tic
strain of faletparum parase has ever been identified There 18 no
evidence of a specific circulating hacmolysm I he saline fragihty of the
red cells m an actine case 1s not increased There are various theories
concernimg the origin of hacmoly sis, none of which has been confirmed
It has been suggested that the hvsis 55 merels an umnhibited exacerba-
twon of normal haemolytic processes or that the parasites contan a
substance resembling the Rh factor which leads to autommunization
and lysts \The most attractnne hupothests proposes that the parasite
changes the chenncal composition of the mdimidual red celt, rendenng
1t autoantigenic and so capable of stimulating the production of
autoantibodies which, together with the ‘sensitized” erythrocy tes and
complement, precipatate Ivas



VI
BLACKWATER YEVER

DLFINITION
SERIOUS state of acute haemolysis accompanied by haemo-
globmuria and assocrated with a history of present or past
malana

CLOGRAPHICAL DISTRIBUTION

Blackwater fever appears srregularly within endemic and hyper-
endemuc malarial regions It does not occur outude the distrtbation
of malarta except 10 mdividuals whe have been infected elsewhere

AFTIOLOGY

1t 15 now largely agreed that malara in some unexplained manner s
responsible for the haemolysis
{Blackwater Jever appears almost exclusnely i Ialgparum endemic
areas Other forms of malana are very rarely, if ever, mvoh ed. Fala-
parum parasttes are present in the pertpheral hlood in about half the
cases on first exannunation, they are usually absent in advanced cases
but often appear or reappear in early convalescence Blachwater fever
mav develop during the course of an overt falaparum attack,
The pattent usually has a tistory of repeated chnical antacks of
malana over a pertod of months or even years, ofien incorrectly and
dequately ticated with jal drugs, especually quinine
The syndrome oceurs most comrmonly 1 visttors after some months
or more exposure 10 an endemic area, and usually after repeated attacks
of malarta 1t may occasionally develop after only a few weeks or even
during the first attack of malarsa in fresh arrnals
1t appears also m a very small proportion of the native population,
marnly in children or in those who Iive under conditions of incomplete
protecuton _agamst malaria and are no longer fullv exposed to the
chances of frequent infection shared by the general population It
rarely appears in infants.
There 1s no racial inmumty Given the right conditions negroes are
as susceptible as Europeans or Asiatics The sexes are equally affected
under the same condttions,

e

cases arising in a sigle town or even the same house, 1he true value of
4



Blackwaler Fever 43

The parasite is almost always P falaperum Sometimes thesre may be
mixed nfections

Leucogytes There are no characteristic changes Leucocytosts may be
present early, but 1t 1s commoner to find a muld leucopenia with a
relative ncrease 1n lymphocy tes, and sometrmes an absolute mncrease 1n
monacytes

Chemical changes The biochemical composition of the blood largely
depends on the physlcal state of the patient

Duning actisc lysis h lobin and mett 1 are present
i low concentration 1n the plasma The latter pigment 1s formed by
the comt of h sphit from the haemoglobin

Iiberated into the plasma) and crystalbumm 1t does not pass 1nto the
uane The pigments within the ery (hmc):cs are apparcnlly unchanch
there 15 no Ilular or e of
~The blood urea nitrogen concentration 15 rased shightly i practically
all cases, isresp of the of renal msuffi When the
renal syndrome with oliguria or anunia has developed the blood urea
mirogen nises to great herghts (400 mgm per 100 mi or higher) as in
other forms of acute uracmia After recovery from renal failure 1t
gradually returns to normal
~Plasma protem concentration 15 often low, the reduction being mamly
tn albumin There 1s sometunes an accompany ing ncrease in globulin

Plasma bilirubin 1s raised, especially i cases showing obt 10us hepatic
dysfunction The ndirect van den Bergh reaction 1s strongly positive,
1n severe cases there may be direct and biphasic positive reactions
“Whole blood and plasma chlorides are low 1n cases presenting with
dehydration or severc vomiting

The carbon-dicuide combining power of the plasma may be con-
siderably reduced in some cases, unaltered 1n others equally severe
‘There 15 no clear evidence of any changes 1n blood pH towards acidosts,
but this 1s indicated in some cases in which the [owered CO; combining.
power is associated with changes tn plasma phosphate

The Unne The appearance of the wnme durmg the syndrome 1s
desctibed 1n the section dealing with the chimical pieture

‘The urine 15 unconcentrated The chlorde and urea concentrations
are both reduced, owing to renal tubular msuffictencs  Thes fatlure to
concentrate unine 1s pronounced during lysis and contues for some
time 1nto convalescence After recovery from anuna large quantities
of dilute urne are passed for some dacs

The measurement of speaific gravty muvt not be 1aken as a gwide 1o
unnary concentration, chemical anahsis s necessars  High speaific

gravity may be a feature of poorh concentrated unne containing pig-
ment or albun;n
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(In a fow cases there may be chnical cardiac failure, but death in
blackwater fever results most commonly from renal failure, 1ascular
collapse or hepatic fajlure. The heart muscle may show some change
wmeluding granular fatty degeneration, fragmentation and loss of stria-
DRI VOV i N D S S B

malaria and are discussed elsewhere (p. 193) In cases complicated by
vascular collapse, the autopsy findings are those of shock,

Renal failure 1s the commonest fatal accident It was at one time
believed that the anuna arose from ‘blockage’ of the renal tubules by
h lobin p precip 1 an acd urme. This theory
demanded the presence of haemoglobin, an aad urine and a high
urinary concentration of salt. Recent observation has shown that anuna
may develop when the urine 1s free from pigment and when it s alkaline
or neutral Moreover, the concentration of salt in the urine in black-
water fever i1s imariably low because of the prevailing damage to the
tubular epithelum X’l‘hc modern view 1s that the changes arise from

e A Ce e Tha

n vaes Ter daocal o fonae

LABORATORY FINDINGS

The Blood The haemolysis leads to anaemia, which dexelops rapidly
and 15 often severe The red cell count may fall as low as one million or
fewer cells per cu mm, sometimes even after the first haemolssis By the
ttme the patient 15 first seen 1t usually Les between two and three
smllion cells per cu mm

During vascular callapse the loss of plasma flud leads to haemo-
concentration 1n which the ved cell count and haemoglobin concentra-
tion nise roughly in proportion to the loss of cxrcula!in§ ?‘"d l:‘ may

patient .
Exythrocytes No obvious changes in the size or shape of ery throcytes

occur Retrculocyte numbers vary widely withm normal hmuts The
cellular haemoglobin concentration 1s normal

Parasites: Plasmodia are present in about 50 per cent of cases in the
early stages of haemolysis As haemolysis proceeds they frequently dis.
appear If antimalarial treatment has not heen given they are ikely to
reappear 1o earlv convalescence
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Durmg haemolysis the red cell count falls rapidly, one or two mullion
or more cells per cu mm may be lost in the course of a few hours (See
section on PATHOLOGY )

THE URINE

Haemoglobin appears in the unne shortly after the commencement
of haemolysis and persists for a time after haemolysis has stopped
From the clinical point of view, howeser, haemolysts and haemo-
globinuria are usually dered roughly ¢ Duning
A e . e s

methaemoglobin dark brown The colour of anv given specimen
depends on which pigment predominates Oxy hacmoglobin 15 m excess
in alkaline urine, methaemoglobin in acid

The first specimen of urine passed after haemolysis 15 often the
darkest, 1t 15 usually dark red or almost black Occasionally the pig-
ments may appear more gradually, the urine colouring deeper over the
course of a few hours

As the lysis abates each specimen of urine becomes successively less
pigmented untsl finally clear During succeeding haemol tic phases the
pigments return to the unne

Albumin is present in high concentration throughout the lvtic period
When the pigment clears, the atbunun usually goes with 1t The urine
of the interlytic phase 15 thus non-pigmented and practically free from
albumin

Dunng haemoglobinuna there 1s always 2 thick grevish brown
deposit in the urine contatning hyaline and granular casts, amorphous
epithelial debris and haemoglobin pigments This deposit becomes vers
much reduced as the unine becomes clear Casts persist 1n considerable
numbers, howeser, for some time after the pigment has been lost

The urme passed duning and for some das s subsequent to haemolssis
1s unconcentrated so far as its electrolvte concentration 15 concerned,
although s specific gratity may be high as a result of 1ts protein con-
tent

Reaction The urine passed during haemolysis mav be acid, neutral or
alkaline

Volume In some nuld cases there may be continuous pohvuisa even
dunng haemolvsis and in comalescence In such cases the urine 1s
unconcentrated and the picture 1 that of tubular nsufficiencs

n the majority of cases, however, there 1s some oliguria Subjects 1n

whom anuna subsequently appears are usually oligunie from the start
The anuna 1s seldom absolute, commoni a few ounces may be passed
n the dav Ifanuna deselops duning a htie phase the small amount of
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CLINICAL PICTURE
Most patients with blackwater fever have a history of exposure in an
endemmc or hyperendemic falaiparum area lasting for several months
ot longer Occastonally the syndrome may develop within a few weeks
of entering the endemic area There is usually a history of repeated
attacks of falaiparum malana of varying seventy, interspersed with
persistent general malaise, headache and backache, but cases do occur

n which there 1s no evidence of any previous chinical malaria

| Blackwater fever sometimes occurs in indwviduals who have never

taken antumalarial drugs, but 1t is common to find that the patient has
been taking suppresstve quimine therapy irregularly or has been treating
himself for malanal attacks with occasional heavy doses of quunine It
may appear during the first two days of qunine therapy 1n otherwise
uncomplicated falciparum malania It is rare following suppression or
therapy by cther anttmalanal drugs.

The pattent may occastonally have had one or more previous attacks
of blackwater fever

The onset of haemoglobinurfa 1s usually sudden It may appear
without incident during a falciparum attack or during apparent health

Sometimes the patient mentions 1ts appearance quite casually.

{ In most cases there 15 a short_pradromal period lasting two or three
days, during which there 1s malaise, headache, backache and some-
times shight fever The onset of the syndrome is proclaimed by a sudden
rise 1n temperature which reaches 103° to 105° F in the course of a few
hours Severe rigor 1s common The first spectmen of pigmented urine
1s commonly passed during or immediately after the iittal rigor The
temperature may become mtermittent, subsiding rapidly only to rise
again with further nigor, with heavy sweating between each exacerba-
tion of fever More commonly 1t becomes remittent, varying between
102° and 104° F In a few cases the temperaturemay continue to nise,
sweating ceases, and hyperpyrexta develops Some mild cases and
others 1n which shock develops early may be pracucally afebrle
throughout The onset of shock 1n all cases 15 followed by a dramatic
fall m temperature Except where the temperature is very high the
skin 1s mosst throughout In cases with mtermttent fever sweating may
be profuse when the temperature falls, but, unhke malana, the fall of
temperature and accompanying sweating do not lead to any sense of
well-bemg

Haemoly s1s may occur only once during ll;lc syndmmz or may recur

frequently mitd
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inelastic, pale and moist The blood pressures fall; the diastolic 1s often
not measurable The plasma volume falls rapidly with accompanying
haemoconcentration which may mask the anaerma The patent
collapses and dies of vascular failure

1f the shocked patient survives for some time petechral haemorrhages
may appear in the skin and mucous membranes and the vomitus and
facces may both centain altered blood

The severe vomting, watery diarrhoea and sweating commonly lead
to an apprectable degree of dehydration which, i the absence of
shock, 15 indicated by the stretched melastic skin, prominent malar
bones and general parched appearance of the pauent, and by the
disappearance or reduction of chloride from the alreadv dilute urine
and sometimes, but not always, by faling blood chlorides Dehydra-
tion may be masked by the symptoms of shock

COURSE AND PROGNOSIS

Blackwater fever may be mild, most cases are scvere, they may
occasionally be fulminating At any stage even 1n the apparently mild
case fatal complications may develop

The length of the illness vares from a few days to several weeks
The number of lytic episodes cannot be predicted In cases with
muluple haemolyses the mterlytic period may extend for anythung
from a few hours to more than a week The imtial haemolyvsis 1s usually
the most severe

In the uncomphcated case recovery 1s rapid and convalescence un-
eventful Malara may appear in early comalescence and requires
treatment

Complications are frequently fatal Theiwr appearance calls for a
very grave prognosis More than half the deaths arise from renal fadlure,
most of the others from vascular failure, hepatic msufficiency or
uncontrollable lysis Occasionally there may be true cardiac failure,

during app: factory com

The mortahty rate varies from 20 to 30 per cent of all cases

Because of the risks of further attacks of blackwater fever, the
mdinidual should be advised to leave the region in which the attack
occurred Some have survived several attacks, but there 1s Little point
1 exposing the patient to further risk unless it 15 essential If he must
return fo the tropics it 1s advisable for him to return to an area other
than that in which he developed blackwater, and 1o take the utmost
precautions agamst further attacks of falciparum malana

DIAGNOSIS

Haemoglobinuna and increastng anaemia 1n a patent exposed to
falatparum imfection should be diagnosed as blackwater feves The
possibility of sichle-cell crises must be excluded m Africans
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urine passed 1s often thick black tarry material loaded with albumin
and debris

Renal farture Tubular dysfunction evidenced by the passage of poorly
concentrated urine occurs probably in every case At any time, how-
ever, a much more serious form of renal failure may arnise 1n which there
1s gross reduction of urinary flow amounting to suppression of urine.
This 1s the most dreaded of all complrcations of blackwater fever and
accounts for more than half the deaths Its appearance is independent
of the urinary reaction at the trme of the passage of pigments; it may
occur m the post-lytic as well as the lytic phase Anuria develops sud-
denly and its onset mav he missed unless the volume of each specimen
passed 1s measuied separately. There may be no clintcal indication of
the onset of anuria other than the fall in urinary volume, although in
some cases there may be severe backache and pains 1n the loins Once
anunia has appeared recovery 1s rare The patient proceeds into acute
uraemia, with rising blood urea nitrogen, sometimes increasing systolic
bloed pressure, oedema and often coma Recovery occasionally takes
place even when the anuria has persisted for days; it is accompanied by
a few days of polyuna associated with the passage of dilute urine

The renal fatlure syndrome (renal anovia) may develop during or
independent of vascular collapse,

Hepatic msufficrency- Practically all cases show signs of hepatic dysfunc-
tion soon after the onset The degree of liver 1nvolvement varies con-
siderably from case to case There 15 increasing epigastric discomfort,
distension, nausca and often severe somiting The vomitus 1s watery
and bilious m the early stages; 1 collapsed patients jt may contain
altered blood The liver edge becomes palpable and tender The en-
largement may proceed rapidly until the edge presents several fingers
breadth below the costal margin Jaundice 15 often visible by the end
of the first day It deepens fast 1 serious cases Bilirubin appears m the
urine, and may be masked by the blood pigments The faeces are
watery and often contain bile There is sometimes severe watery
diarrhoea In cases i which the hepatic involvement 1s severe the
vomiting may be intractable and a, panied by hiccup 8
the liver failure may advance so raptdly as to domenate the picture and
suggest acute nfective hepatitis

General In the early stages the patient is fully conscrous, restless and
anxious over his condition In the termunal stages he is often deeply
comatose and mc H iy he 1 sull

Prostration 1s severe from the first, and its severity often bears no
relation to the fever

Skock and dehydration In severe cases and occasioually in apparently
mild ones, medical shock may develop. The patient becomes increas-
wngly restless, his face is drawn, the eyes look sunken, the shin i
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An attempt must be made 16 keep a balance between the fluid intake
and the output (estimated as urine, facces, sweat and vormit) Excessine
mfusion of fluid may precipitate disaster

Blood trangfusion IF the erythrocyte count falls to 2 0 million or fewer
cells per cu mm, or if the haemolysis 15 proceeding very rapudh,
transfusion 1s necessary

Cutrated blood 1s giien, and the amount 1njected must be included
1 the fluid intake for the day

Because of the Iikelthood of disturbances of plasma agglutimn pattern,
transfusion 15 often a difficult affair in blackwater fever as it1sin malaria
1t 15 essentral to eross-match the donor’s cells and the recipient’s serum and 1ice
tersa

The purpose of transfuston s to restore the numbers of red cells and
so ensure the carriage of oXygen to the tissues It must not be pushed
too far It 1s seldom necessary to give more than two pints 1n one dav

Renol folare Heavy alkahmizahon such as was formerly advised,
serves no useful purpose and may be harmful It should he abandoned

Duwretics are useless once anuna has devcloped

The paticnt with anuria and rsing blood urea should be put on a
protein-sparing diet  Protein as such 15 temporanly withheld and
mtroduced gradually in comalescence (starting with 40 to 50 gm
ada) A dose of 100 to 500 gm_ glucase or lactose m 6oo ml of water
15 gven orally or by stomach tube, or, If necessary, by vemn or by poly-
thene tube 1nto the vena cava Heparin, 500 umts, may be added to the
flud 1f gnen intravenoushy, in order to avord clotting Salt/water de-
hydration must be treated in the usual way by mtraxenous mfusion of
1sotonic saline Care must be taken to avoid waterlogging An nput
output fluid account must be kept If there 1s any considerable elevation
of serum potasstum, 20 unts of soluble msulin may be given subcu-
sancously for everv 50 gm glucose adnumstered Sodwm charged
cation exchange restn may aho be gnen orally m doses of 15 gm three
times a day Treatment must be controlled 1y measurements of serum
clectrolvte concentrations

Under sustable conditions dialysis of the blood in the so-called arti-
fical kidney might concen ably be effectne Local mjection of the renal
pedicles with novocain and even spinal anaesthesia have been used m
similar sy ndromes 1n an attempt to break the reflex are which s believed
to bring about the changes 1n the renal blood flow

Vomiting or hiccup may be relieved by suckeng we or by morphia
The latter may be used for the restless pattent

Other methods of therapy for which cquaocal success can be claimed
are barbiturates, spake antivemn and vitanun C in large doses

The paucnt should be gnen hght foods 1f he will take them Glucose
should be added to all drinks and i necessany, 10 infusions
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Causes of haemoglobinuria other than blackwater fever may have to
be excluded Haemolysis may be mduced in some subjects by quinine
in the absence of malania Such haemolysis 1s mild and unaccompanied
bv sertous symptoms It can be induced regularly by the administration
of the drug and there may be some history of this or it may be possible
tod the sensitivity q to the attack of blackwater. To
do so 1t 15 necessary to make sure that any underlying falciparum
malana has been radically cured since 1t has been shown that quinine
may precipitate lysis in a patient shen falciparum malaria is present
and fail to do so after the disease has been cured. In patients of negroid
descent a syndrome of haemoglobmuna and oliguria may be precipi-
tated by the ad of an 8 line. (Sce page 215).

Careful mquiry into the panem s h\stcry should help ta differentiate

nurta The presence of ery throcy tes rather than haemoglobin pigments
mn the urine determines the diagnosts of haematuria

The signs of Iner dysfunction in blackwater fever may closely
resemble those of infectrve hepatitis or Weil's disease, but the history
of the case should make identificanon easy

The recogntuon of renal faillure 1s very mmportant i blackwater
fever Everv speaimen of urine passed should be examtned separately
and its volume measured and recorded

The absence of malara parasites from the peripheral blood has no
diagnosuc sigmficance

TREATMENT

Ifp. 2 cannot be found suppressn e therapy should be continued in
mdmduals already taking drugs. A full course of antimalarial treatment
should be begun in early conialescence even in the absence of parasites

Vascular falure: The patient should be moved as little as posuble In
the field 12 1s better to nurse hum swhere he 15 1f the alternative ss a rough
passage nto hospital

Treatment of sascular farlure in blachwater 1s the same as in other
conditions The blood volume must be restored by plasma 1n the first
msmnce follo“cd li'neccssury by snIm: or glucose infusion

sweating, diarth or vomuting may lead to
severc loss of ﬂuxd and salt

In mild cases these may be replaced orally. In most cases it will be
necessary 1o replace them by intravenous mfusion.
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especrally native children, there may be dozens of chigoes m the feet,
the thighs, the permaeum and external genttalia In adults, especially
Europeans, the numbers usually are less, and commonly there are only
a few 1n the feet alone,

The first symptom 1s itching, later there s inflammation and swelling,
later still uleeration, and finally possibly gross sepsts

TREATMENT
The pregnant female shoutd be eascd out with a sterile needle, and
the wound cleaned and dressed I this 1s done early, and the flea 15
not ruptured 1n the process, the small lesion soon heals Secondary
sepsis 15 the main source of trouble, the aim 1s to avoid this

PROPIYLAXIS

The bare skin should never be allowed to come 1nto contact with the
floor Shoes should always be worn Cleanliness in the home 15 of obvious
tmportance Insecticidal treatment of the floor mav help
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THE CHIGOE FLEA

DEFINITION
TU.\GA PENETRANS, the chigoe or jigger, 13 a flea both

sexes of which feed on warm-blooded animals The p

female buries her head, thorax and abdomen in the skin, where
she stays until she oviposits, Commonly she infests the feet causing
discomfort and even lameness and often, as a result of her presence,
secondary sepsis

GEOGRAPHICAL DISTRIBUTION

Onigmating n South America, the chigoe has been consveyed to most
parts of the world. It has established itself in many parts of the tropics,
and from some of these points has steadily extended its range through-
out neighbouring terntories It now occurs extensnely over tropical
Africa; but although it must repeatedly have been introduced into
India and the Far East 1t has not spread there

AETIOLOGY

The adults of both sexes of Tunga penetrans hive in dust or sand around
or 1n huts and houses They take bloed meals from any warm-blooded
ammal or bird After fertlization the female chigoe attaches herself
and bores, head first, mto the soft epidermes of man and some other
ammals, espectally the pig, until her head hes in the dermis and the
posterior end of her abdomen 1s just beneath the skin surface. For over
a week her abdomen steadily hypertrophies until 1t 1s about the size of
a small pea, this 1s largely a physiological development, but in part 1t 1s
due to dstension with blood and the developing ovartes and eggs The
eggs are then extruded through the posterror abdomnal aperture to
the exterior, 150 Lo 200 escape at intervals, in lots of up to 10 eggs at a
ume, over 7 to 10 days, the flea after this shrinks and dies i 5w A
larva emerges from each egg three or four days after 1ts deposition; this
Iives 1n dust, undergoes two moults, and pupates, an imago then
emerges This developmental cycle occuptes about seventeen days,

CGLINICAL PICTURE

The sites most frequently attacked are the spaces between the toes,
under and around the toe nails, and the soles of the feet especially the
instep, occasionally other parts of the body are infested 1n children,
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of the intestinal wall and is never found 1 the blood stream or in the
unne In the chinical attack 1t 15 present in enormous numbers 1 the
faeces and yomutus

In most cases the vibrio may be found m the faeces and s omtus for
about five days only. Occasionally it may persist for as Jong as a few
weeks There are no true ‘carriers’ of the disease m whom the infection
persists for long periods

It appears, therefore, that the maintenance of endermcsty 1n a given
area must depend on the direct spread of infection from case to case,
the mode of transmussion heing mainly through faeces Individuals may
become infected without showing any clinical evidence of the disease
Tt 15 thus not necessary to have overt cases for transmussion to occur

The organism can survive on maoist clothing for up to three days It
dies rapidly 1n pure water but survives for days (maximum of 6 weeks)
in shightly dirty water contarmng salts and ergame matter It 1s easily
killed by moderate heat (55° G far half an hour) and acid

In a commumty the infection spreads most commonly through
ifected water (including 1ce and cold drinks) contaminated with
facces Other potable fluids including mulk, cold cooked foods, vege-
tables sprinkled with water and uncooked fruits may also be concerned
with the spread of infection

Spread may occur from case to case through diect contact with
faeces or vomitus

The only important hiving agent of transmussion 1s the domestic fly

In endemic areas most cases occur 1n the hot most season, possibly
because of the mechamical flushing of local filthy water supphes Thus,
the meidence 15 hnghest 1n Bengal in the early rains (May, June and
July) and lowest in the dry weather

Epidemics anse from the of the vibrio by infected 1ndh-
viduals, who may or may not show cltmcal signs of mfection Once the
disease 15 introduced 1t spreads by the same means as 1n the endemic
area Where samitary conditions arc good there 1s httle chance of
spread Where they are so bad that water supplics can be continually
infected, cholera becomes rapidly established Since the ndiidual
case 1s usually infective for only a few davs the extension of the disease
from endemic areas s largely krmited by the rate of trasel Modern
transport 13 a potential threat to insanitary arcas outside the endemie

focr, and ngid antenational contral 15 necessany to kee p the disease
confined

In non-endenuc areas prevention of the import of the disease 15 g
matter of samtary control and quarantine of ships and arrcraft front
mfected areas and the ssolation of suspected cases Where cholera has
appeared local water supplies must be examued and protected from
pollution  Chlornation will rapidly destros the vibrio. Individaal

x
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CHOLERA

DEFINITION

HOLERA is an acute, self-limuting, often fatal, infectious

disease of short duration caused by a specific organism Vibrio

cholerae. which multiplies 1n the gut contents but does not invade
the blood stream or tissues It is characterized by copious watery
diarrhoea, vomuting, muscle cramps, severe dehydraton, vascular
collapse and various lications especially ion of urine and
acute uraema

GEOGRAPHICAL DISTRIBUTION
Cholera has a strictly endemic distribution in certain tropical regions
of high humidity and temperature, especially Bengal and Madras in
India Other foct have oceurred in China, Burma and the Phillipines
The most important endemic focus 1s that 1n Bengal, which 1s confined
mainly to districts along the river Hooghly.
Local epidemuc or pandemic extensions of the disease have occurred
from time 1o tume along trade routes and other lines of communication

AETIOLOGY
— P et . PR

shaped and motile It 15 Gram-negative and grows easily at 37°C in

ordinary bacteriological media  Vibrios are divided into groups

depending upon their anigemic pattern Those known to cause cholera

have a common H antigen and specific O anugens There are three

prncipal stramns, 1 ¢ the Inaba, Ogawa and Hikolima One of these
w N A oo

In nature the organism 1s pathogeme only to man. Other ammals
are not infected, A condition somewhat resembling cholera can, how-
ever, be induced by artifiaal gut infection of young guinea pigs and
rabbits .

In the human case the vibna grows and muftiplies almost enurely
1n the lumen of the gut It does not penetrate beyond the submucosa
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PATHOLOGY

1 In cholera the remain 1n the gut and do not
imade the blood stream In the gut the vibrios multiply rapidly and
cause the loss of enormous quantities of water and salt from the tissues
through the intestinal epithelium into the lumen and so outside the
body This 1s the bastc physiological lesion Certain local effects on
the gut wall may be produced There 1s often considerable shredding
of the epithelium and 1n the later stages some bleeding into the lumen
‘There 1s never any deep ulceration of the mtestinal wall

The mode of action of the infection 15 not understood No soluble
toxin has been identified It has been shown, however, that poisonous
substances or endotoxins are formed 2 2afro during the growth and lysis
of the vibrio, and 1t may be that these are invohved The endatoxin has
been shown 1n animals to affect the permeability of the gut wall to
electrolytes Its effect can be neutralized to some extent by antbodies
derved from imjection of killed cultures of cholera vibrios It 1s prob-
able that the whole syndrome arises as a result of the action of a vibrio
or tts products such as this ‘end * on the ph | bl
of the intestinal wall

The loss of flud and electrolytes 15 rapid and severe A state of mixed
salt and water dehydration 15 quickly achieved, Some degree of acidosts
and haemoconcentration results

The serious dehydration stself affects the circulating plasma volume,
which 15 often further reduced by the appearance of vascular collapse
H, 1s therefore pr 1n severe cases, there 1s
an mcrease m h 1 The viscasity of
the blood mcreases considerably and the efficiency of the circulation 1s

pond The of dehvdration and

shock brings about funcuonal and structural tissue damage particularly
n the hadnes

Morbid Aratom; The information regarding the morbid anatomy of

JE ORI S S, S

eholarn a o s =

Path

Junul IUEUS USLEIVPY JAPWIY  1LE IBUSUCS aTe deep Fed and de-
hydrated, siolent post-mortem contractions may occur The tissues are
dry The blood 15 visard There may be scattered petechial haemor-
rhages in the mucous membrane of the intestune and in the pericardmm

Changes in the organs are commoner m cases which have suruived
to the late stages before death The anuric and uracmic case may present
Kadney lesions simlar to those often met n other examples of the repal
anatia syadrome There may be arregular ischaenua of the cortex
imoling the glomerul in a patchy manner, some medullary conges-
ton and epithehal degeneration and desquamation, particularly in the
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dninking and washing supplies should be boiled or chlortnated before
use, and the strictest attention must be paid to the preparation and con-
sumption of food

Anti-fly precautions should be enforced.

Indwidual or mass protection by the use of s accines of dead vibrios,
preferably local strams, should be carned out if possible. Indnidual
myection is given 1 two doses (first dose 0.5 ml and second dose 1 o ml)
a week apart When vaccmnation is used for mass protection, for
example, during an epidemic, a single dose of 1.0 ml s employed.!

Modern vaceines do not usually produce a febrile reaction They
endow some mmumty which 1s effective for ¢ to 6 months Repeated
vacanation is necessary in indrviduals residing for longer periods in
mfected areas

Restsiance to nfection In a group of indwviduals exposed to the same
source of mfection by no means all may become infected Of those
fected some will show the fully developed syndrome, others may have
no chinical il effects It is beheved that certamn individuals may thus
present some natural resistance to infection The aciduty of the gastric

Juice may act as a barrier to infection of the gut, the vibiios being
highly susceptible to an acid environment, reduction in gastric
aadiy may predispose to mfection

Newcomers to the endemic area are beheved to be more hkely to
become infected, but this 1s not certain There is little evidence of herd
immumty m the sense that it exists in malaria, the local population of
an endemic area may be highly susceptible during outbreaks.

The cholera outbreak 1n 2 commumty 1s self hmtted It tends to die
out after reaching 1ts peak This may be 1n some measure due to the
large number of subchnieal cases which desetop or to the acqussition
of temp y mdwidual Tt has been d d, however,
that one attack does not protect against subsequent infection, except
partally for a very mated period.

In eprdermues a smaller proportion of the local population may be
infected than might be anuicipated Napier, for instance, has pointed
out the striking difference between the infection rate of cholera (about
one 1n three) and smallpox, in an exposed community in s hich there ts
free intercommunication

Antibodi 5

and some measure of protection
agawst infection are produced 1n anmals by the moculaton of killed
wibrio cultures tarly or sub, Iy Such moculations
may afford considerable protection in man

Race, sex and age appear to play futle part in the incidence of the
disease. Malnutrition and poor health probably pl:cdlsposc to infection,
but otherwise healthy subjects are often readily infected

1 Vacewne 15 standardized to contain Booo milhon organims per 1 o ml
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the mfection has Leen so severe that death has resulted before the
classical watery diarrhoea has become established On the other hand,
mfections of the intestinal contents may be present without causing
any chmcal signs In epidemics the early and late cases are often less
severe than those at the height of the outbreak

The majonty of the climically overt cases are severe Nesertheless,
the condition 1s of short duration, scldom lasting more than five days

Incubation Period  The mcubation period vanes from a_few hours to
five days Commonly 1t 1s about three days There are no prodromal
symptoms

The Clasncal Attack It 15 usual to describe the development of a
severe case m three stages, which often merge indistunguishably into
one another These stages arc those of f1) evacuation, (1) collapse and
{nt) reaction

The stage of evacuation commences with diarrhoea which may at
first be mild, but which soon empties the bowel of facces and changes
to the urgent watery diarrhoca of the classical conditon The patient
now passes frequent watery stools which amount to little more than
[P A R e P .

vibrios In the late stages there may be a hittle blood
Bowel motians are frequent, effortless and uncontrolled Napter refers
PRI oo a oo 0L UL

. nocolic and the patient 1s often scarcely aware that he ss evacuating his
bowel Contamunation of bed clothing 1s therefore frequent unless
watched for

Vomiting hegins as a rule shortly after the diarrhoca has started
There 15 no nausea The patient has hile or no controt oser the somitus
which gushes out with considerable force and yolume The watery
sommut 1s essentrally simular in appearance and content to the stool and
hike the latter contasns enormous numbers of vibrios and ts highh 1n-
fective Tt canstitutes a real danger to the unwary physician

Exacuation continues for a vanable time and frequently persists into
the second stage of the disease, that of collapse 1his alyrd state may be
reached in a few hours in acute cases 1n one or more davs i fes severe
attacks Ecacuation seldom contmues, however for more than three
days The frequent bowel evacuation and vonuting lead rapidly to
tremendous loss of fliud and eleetrolvtes \Within a matter of hours the
severchh 1l patient becomes dehvdrated  The whole body seems to
shrnk, subcutancous fluid 13 lost and the pale clammy skin becomes
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cortical tubules, which, together with the collecting tubules may con-
tan casts of albuminous material and epithelial debris. On the other
hand, there may be little evidence of structural change n the hidneys
of the anuric case, especially 1f death has occurred soon after the renal
failure. The Iver may be congested and show some degenerative lesions,
mamnly centrilobular The gall bladder and bile ducts are filled with
dark viscid nspissated bile.

Pulmonary oedema may be present in shocked cases. Otherwise the
lungs are shrunken and anaemic,

CLINICAL PATHOLOGY

In the fully developed case the stools are watery, of very low specific
gravity and contain shed epithelium and mucus As much as 15 litres
of this transudate may be lost i 24 hours The total sodium chloride
loss may be as great as 30 gm The stool is snvariably alkalme,

Blood Cells The dehydration and loss of plasma volume cause rapid
haemoconcentration In severe cases the blood is visead, and the
erythrocvte count may become as high as 8 or g million cells per cu
mm The white cell count 1s correspondingly increased

Bloed The viscosity and specific gravity is increased roughly mn
proportion to the Joss of plasma volume The specific gravaty of normal
blood measured by the method described 1n the section on treatment
1s about 1054. In severe cases at the height of ‘flutd loss® it may be 1060
or even more

The chemical constituents of the blood depend primarily upon the
state of hydration and the successful function or otherwise of the
kidneys.

In the severe case the total chlortde concentration is low, the sodiym
1s lower 1n proportion, the potassium is usually unchanged.

The blood urea N concentration 1s raised above the normal range 1n
most cases. In the 2nuric case it rises steadily to reach very high figures
In recosery after anuna it falls rapidly

Plasma protein c is raised iderahly n the dehydrated
case.

Unine* The output 1s low. There may be no unnary secretion The
speatfic gravity may be high and the urine deeply prgmented Never-
theless, the urea and electrolyte content 1s low and !l:crc may be no

CLINICAL PICTURE
Cholera may be mild or severe. Cases have been described i which
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no circulatory recovery or a temporary reaction stage may be followed
by serious and sometimes irresersible changes m vital organ function,
and the threat to Itfe again becomes urgent

Ths is parucularly so in cases in which anuria has developed If the
anuria has been of very short duration reaction may be immediately
followed by recos ery of uninary flow and renal function On the other
hand, however, 1n some cases, especially those in which the anuria has
been prolonged, rena! failure may persist into acute uraemia Such
cases usually die within a few days, even in their late stages, however,
recovery may occur, as 1t does 1n other examples of the renal anovia
syndrome Occasionally, the anuria of the collapse may be followed
Dy a short period of oliguria 1n which small volumes of urme containing
albumin and casts may be passed, anuria then reappears and the
patient dies 1n uraemia

Insome cases after brieltmprovement, the peripheral circulation may
fail again and the patient dies of shock It must be noted that in many
fatal cases, the algd stage persists to death and there 15 no recovery
stage at all

The whole progress of the cholera case is only a matter of a few days
at the most Recovery when it occurs 15 usually rapid, especially with
correct treatment when 1t 1s ofien remarkable, the dehydrated corpse-
Tike patient visibly swelling into something resembling normality almost
while he 1s being watched

COURSE AND PROGNOSIS
Tl nia —— . o

crrculatory failure or both The sery severe case may pertsh i & fow
hours This 15 especially so 1n children

Prognoms depends conuderably on the length of me elapsing from
onset to com of treatment Ifdelndraton 1s very severe and
shock develops, the outlook 1s bad The longer the dehydrated patient
1 left untreated, the worse the prognosis Prognoss 1s bad f anuna has
already developed and persisted for some hours before treatment,

The recorery rate s high with cfficicnt treatment, exceps in ads anced
and shocked patients

Cemplications of cholera other than renal failure and shock, are
rare Pneumonia 15 sometunes deseribed, especially 1 outbreaks in cold
climates, and gangrene of the extremities has been reported m a fow
neglected cases There are no sequelac in the recovered case Once
the tissue water-salt halance and plasma volune have been adjusted,
Tern to nonmal 1s very fast, nsually a matter of a few days

The death rate in local outbreaks or i epxdenncs 15 very high, often
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melastic and stretched over the underlying tissues. The eyes are sunken,
the cheeks hollow, the skin tight over the malar prommences The
mouth and tongue are dry; there is extreme thirst; the vorce is husky.
The pauent becomes anxous, foreboding and restless but remains
mentally clear As the dehydration continues, the circulation hecomes
weffictent The blood pressures fall, the pulse quickens and may be
impalpable at the wrist The picture now becomes essentially one of
dehydration and vascular collapse and closely resembles similar condi-
tions such as severe heat exhaustion in which medical shock has
developed

Muscle cramps are common once dehydration has become estab-
Iishied They are severe and pamful, frequent, of short duration, and
arse particularly in the legs The abdominal muscles are affected only
in the later stages.

The rectal temperature is seldom raised above normal Skin and
oral temperatures are often subnormal

At the start of the syndrome, the urine volume 1s reduced and there
15 usually a thin cloud of albumin, as the dehydration proceeds, the
urmary output diminishes Even in relatnely nuld cases there is
oligurra, In severe cases there may be complete urmary suppression
which may be only temporary or may pass on to irreversible acute
uraerma The unine has a low electrolyte concentration It contains
albumin and grannlar tubular casts and may have hugh speaific gravity
and pigment

Bv the time dehydration 1s mamfest the plasma volume is constder-
ably reduced from this alone When vascular collapse supervenes there
18 a further reductton The result 1s an extreme loss of plasma volume
which may amount to over half the imtal volume and a correspond-
ing concentration of the cellular elements of the blood. The red cell
count and haemoglobin concentration nise steadily to a maximum
which may be greatly 1n excess of normal The viscosity of the blood 1s
ncreased.

Death 1s common at this point from the combined effects of dehydra-
tion and shock

The fate of the patient 1s determined to a considerable extent by the
degree and duration of evacuation and collapse. If the algid state has
lasted only a few hours, the third stage, that of circulatory recovery, is
commonly followed by rapid return to health Reaction 1s ushered 1n
by a rise of blood pressure, slowng and improvement of volume of the
pulse, a return of normal c?lorauon (o‘!he s‘km and a nsc of hody

11 UE G SLAKE bas ULl prusse g 1y B .
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has no ill effects It thus appears to be perfectly safe to use erther solu-
tion,

Not more than two pints of hypertonic saline should be given in
succession  Thereafter further mnfusions should be admunistered as
sotonic saline or mixtures of 1sotomc saline and 5 per cent glucose

The following details are modified from those followed 1n the Camp-
bell Hospital 1n Calcutta

Solutions.
(a) Ffpertonic saline, Sodum chionde 140 gramns dissolved 1w pyro-
gen-free distilled water, 1 pint (Metric equnalent 16 gm salt in 1
litre )

1 litre )

METHOD

Intrav enous nyection of ‘hypertonic’ or tsotonic saline 1s gven to all
dehydrated or collapsed patients The first pint of saline should be
admumustered immediately the patient 1s admitted Subsequent dosage
may be calculated by clinical assessment of the degree of dehydration
ot shock, or by esumating the specific gravity of the blood, which 15
raised as the result of prevailing haemoconcentration

_Ifthe systohic pressure 15 8o mm Hg o less, and f the speaific gravity

the surface of a series of mrxtures of glycenn and waier of known
specific gravity, rangmng from 1054 to to70 and starting from the
highest The specific gravity 1s taken as being equal to that of the fluid
1n which the drop of blood remans suspended where 1t was discharged.

Some authors advise the measurement of the specific gravity of the
plasma rather than that of the whole blood The method 15 simnlar,
except that graded copper sulphate solutions are used instead of
gheenn The figures corresponding 1o the above as SG plasma 1)
1025 lo 1030; (1) 1031 to 1040, (1) 1041 OF over

Shock often responds to saline therapv If not, 1t 1s counteracted by
myection of a pint of plasma after the first imjection of hypertomc
saline

It may be necessary 1n the coflapsed patient to cut down to the vein
Otherwse the infusion is given through a wide bore needle into anv
comensent vein
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over 50 per cent Even under epidemic conditions, however, the
death rate of patients treated 1n hospital, who must be regarded as a
highly selected population, 1s usually not greater than 1o per cent

In any outbreak there are many mild cases which recover spon-
taneously or respond remarkably quickly to treatment, and there arc
probably many more cases without symptoms.

DIAGNOSIS
In an outbreak the chinical diagnosis of the individual case is easy.
Doubtful cases must be treated as cholera Any conditron Jeading to
acute dehydration with watery diarrhoea and vomuting may be
mstaken for cholcra Choleraic and algnd perntcious malana, acute
food or ch and heat are all ples of
related clinical plctur:s
The diagnosss of an 1solated case may be difficult. The presence of
wibrios may be confirmed n wet or stamed stool preparations. Further
identification of the organism 1s essential The wibrio can often be
1solated by moculation of specimens of faeces nto alkaline peptone
water and incubation at 37° C for 6 to 8 hours The ordinary faecal
organisms are partly mhibited by the alkalmity and the vibrio becomes
concentrated at the surface of the medium Further bacteriological
dentification 1s then simplified

TREATMENT

T of lished cholera is y a matter of non-
specific measures for restoring the biochemical balance of the body and
plasma volume. Specific measures designed to destroy the vibrios or
neutralize hypothetical porsonous products are of secondary importance
1n the established case.

REPLACEMENT OF WATER AND SALT
The flurd and salts lost by evacuation must be replaced parenterally
as rapidly as possible,

expenience claim that the hypertonic solution is the more effectiv e and
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has no ill effects It thus appears to be perfectly safe to use either solu-
tion
Not more than two pints of hypertomc saline should be given 1n
succession Thereafter further infusions should be admunstered as
1sotonic saline or mixtures of 1sotonic saline and 5 per cent glucose
The following details are modified from thosc followed tn the Camp-
belt Hospatal in Calentta

Solutrons

(a) Hypertore saline Sodwm chloride 140 grains dissolved 1n pyro-
gen-free distilled water, 1 pmt (Metric equivalent 16 gm salt 1n 1
htre )

(b) Alkaline saline Sodium chloride, 8o gramns, sodium bicarbonate,
180 grains, dissolved 1n pyrogen-free distilled water, t pint {Metric
equnnalent sodum chlonde, 90 gm; bicarbonate, 20 5 gm; water,
1 htre )

METHOD

Intravenous injection of ‘hypertonsc’ or 1sotonic saline 1s grven to all
dehydrated or collapsed patients The first pint of saline should be
admx:\ulcrtd mmmediately the patient 15 admitted Subsequent dosage

of the blood 15 (1) 1058 to 1060, 1} pits of salinc are needed mmed-
1ately; (n) specific gravity 1060 to 1062, 2} pints, (1) over 1062, 3 pints
c specific gravity 1s calculated as follows Blood 1s taken from the

finger into a Pasteur pipette A drop 1s extruded from the pipette below
the surface of a series of mixtures of glycerm and water of known
specific gravity, ranging from 1054 to 1070 and starting from the
highest The specific grawity is taken as being equal to that of the flurd
1 which the drop of blood remains suspended where it was discharged

Some authors advise the measurement of the specific gravity of the
plasma rather than that of the whole blood The method s similar,
except that graded copper sulphate solutions are uscd instead of
glycenn The figures corresponding to the above as § G plasma 11)
1025 to 1030, (1t} 1031 to 1040, (1) 1041 oOr over

Shock often responds to saline therapy If not, 1t is counteracted by
m_llccnon of a pint of plasma after the first mjection of hypertomc
sahne

It may be necessary in the collapsed panent to cut down to the vemn

Otherwise the infusion 15 gaven through a wide bore needle mto any
convement vein
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RATE OF ADMINISTRATION

The first pint of saline is g en very quickly, i e.in about § to 10 min«
utes The second pint 1s given more slowly, in about 20 minutes.
In a big man 1t may be necessary to give a further pint in 3o minutes,
but usually after the second pint the rate of administration is slowed
to about a pint 1n 4 hours

The injection of saline must be carried out with caution after the first
phase of dehydration has been adjusted

Check should be kept on the urinary chloride concentration during
treatment Once the chloride concentration begins to rise the saline-
glucose mixture should be substituted for 1sotonic salme The muxture
18 made up by mixing isotonic saline and isotonic glucose in the pro-
portionof1 lort 2

Infusion of saline must not be excessive. It is seldom necessary to
g e a total of more than 6 to g pints in the first 24 hours. An input/out-
put account of fluid should be kept 1n all patients, and after dehydration
has been adjusted the balance should be kept. It is fatal 10 overload the
patient with fluid, espeaally if he 15 anunec.

Infusion of flid usually brings about rapid recovery within a few
hours It is rarely necessary to continue 1t for more than 24 hours except
m cases 1n which evacuation or shock persist or reappear

Aadosis associated with the reduction in fixed base, and indicated
by air hunger, and 1ncreasing restl may be d by
mjection of the alkaline saline or of bicarbonate salution (120 grains
to the pint), but the injection of saline 1s often 1n itself sufficient to
adjust the electrolyte balance.

One of the d 1 n p 1 treatment 15 the

As soon as the patient s hydrated he should be encouraged to take
fluid orally.

CHEMOTHERAPY
Destruction of the vibrio can be effected to some extent by the use
of specific bacteriophage or sulphonamides Other methods have been
recommended from time to time with indifferent success There 1s
considerable doubt about the efficacy of phage At present the best
approach to specific treatment seems to be :hc use of the relatively
luble sulpt such as sulphag gen m large doses
correspond to those ad n baciilary dysentery Drug
therapy must not be rehed on alor.lr. Tt must always be accompanied
hy the non specific measures described above
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The difficulty may be to adnunister the drug against the tide of
vomuting.

Certain b Tud ph 1 and streptomycin
are also active against the sibnio

No chemotherapeutic agent, however, has any striking effect on the
chmieal course of cholera, but sulphonamides and anubioucs rapwdly
reduce the vibrio content of the stool and may thus be of value 1n the
carly stages before dchydration is established and in shortemng the
time over which the stools remain infective, thus influencing the spread
of the infection 1n the community Vaccines have no therapeutic effect

SYMPTOMATIC TREATMENT

Infusion of salme wilt usually bring about wnmense velief 1 all
symptoms ncluding muscle cramps, which may be very violent
Severe pain may be relieved by self-administered chloroform on a
handkerchief Most authors advise agaimnst the use of morphia, Atro-
pine 1s sometmes recommended in the early stages The patient should
be persuaded to take fluid by mouth if possible Such fluid should
contain glucose Careful nursing 1s essential In the convalescent stage
the patient must be hept quiet to averd the recurrence of vascular
collapse

L-noradrenaline infusion has been used successfully in combating
shock

DIET

In the actnve stage the patient 1s unable to take more than sips of
water or glucose solution by mouth As he 1mproses he may be grnen
glucose drinks, sugared barley, arrowroot, or nice water and butter-
milk He is gradually brought back to a dzet of soft rice, potato, fish, ctc
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EPIDEMIC DROPSY

DEFINITION

CONDITION caused by ingestion of the seeds of the Mexican

poppy (dArgemane mevizana) or their products, particularly in

contaminated mustard oil, characterized in severe cases by
oedema, vascular dilation and cardiac insufficiency.

GEOGRAPHICAL DISTRIBUTION

Epidemic dropsy 15 seen most commonly 1n India, particularly in

Bengal, where most cases occur 1 Calcutta, and also 1n Bihar, Orissa

and Central and United Provinces It has appeared m Mauntis,
Fyt and South Africa,

AETIOLOGY

The toxic agent 1s contained 1n the seeds of A mevicara which grows
as @ weed amongst the mustard crops of India The seeds are very
sumlar to those of the mustard plant and may be rxed with the latter
by acadent or dehh ly as an adul n the £ e of
mustard ol In the recent outbreak 1n South Africa the seeds were
found as a contaminant of cheap badly sieved wheat.

In India epidemic dropsy appears amongst rice eaters who use
mustard o1l for cooking. It 1s commoner in the middle class than in poor
people who cannot always afford mustard o1l and have to use sub-
stitutes, The incidence varies considerably from year to year. In India
1t is highest during the rains or soen after, the maximum oceurring in
July or August, the munimum in April The maamum incidence

children under the age of 4 rarely All other age groups are involved
The sexes are affected equally. .o

The apparent racial distribution of the condition arises from dietetic
habits, Wherever Bengali food is eaten and mustard 'm! can be con-
taminated, epidermc dropsy may appear.

The syndrome rarcly occurs sporadically It usu:’slly appears in
groups of indwiduals on the same diet Only a.fcw families in scattered
districts may be affected, but at irregulac intervals there may be
senious outbreaks inmvolving large numbers of people. All those affected
in India will be found to he on the typical nice-mustard oif dhet,

64
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Vanous extracts of argemone seeds have been found to have physio-
logical cffects resembling some of the features of the syndrome. The
true toxic factor is an alkaloid The seeds have been fed experimentally
to animals and man with variable results; in some stances syndromes
very smilar to those of eprdemic dropsy have been produced in man.

It has been suggested that the toxicity of the seeds 1s conditioned by
the diet, and nice was believed to be one of the deciding factars, since
1t was reported that the addition of nice to the diet exacerbated the
symptoms In view of the outhreak amongst wheat eaters in South
Afnea 1t 1s difficult 1o incriminate rice specifieally Itis more hikely that

Inutrition and defici are the duti factors, especially

w thase, like tice eaters, wha e on a ngh carbohydrate low protein
duet

PATHOLOGY

The basic physiolomcal change 15 a generalized severe vasodilatation
affecting capillarics and small vessels, particularly in the skim, heart
muscle and the uveal tract. The early oedema has been explained by
ncrease in capillary lity and an panying ion of
tissue salt The late oedema results from heart failure

Trregular formation of new blood vessels 1s common in many tissues,
particularly beneath the skin Tn some cases and in some epidemics but

A ' . S N

r
sirunuuly alacilid 1Udy ULLEIOP, VILIL Lotmplicated by the eltects of
concurrent deficiencies

Vascular dilataton savolving the inis and cihary bedy not uncom-
monly leads to rased intraocular pressure and glawcoma Optic
atrophy develops in untreated sexere cases

At autopsy vascular congestion and dilatation of the skin, the ver
and other organs 1s notable In the heart muscle there may be oedema,
intense and d new capillary

i the cf

onst . In cases
y ic enlarged
‘congested” Jiver develops &

tngemta T\\\j 1 of moderate miensity in severe cases The cclls are

emua,

. , . esent
1he clectroly te concentration 1s low,

CLINICAL PIGTURE
. The climeal picture vavies widely Tt is probable, espeanily 1n
‘epidemies’, that in many

cases the signs are so mild as o be overlooked.
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In pattents in the same feeding group, for instance members of the
same familv, the svndrome also appears in sarying intensity. Some
outbreaks are notable for the severity of the cases; others for their
mildness, 1t 15 beheved that these variations depend to a considerable
extent on the dose of toxic agent absorbed

In most cases the onsct is insidious In more severe cases it may be
sudden. In experimental cases there is a latent period of some days
after taking contaminated o1l before the appearance of symptoms. In
the field the patient man give a history of a few days of anorexia, nausea
and looseness or diarrhoea before the onset of oedema Severe cases
begin acutely and may end fatally in a matter of days.

Ocdema occurs in all cases Other signs vary in incidence and
ntensity from case to case and from outbreak to outbreak.

The usual moderately severe case complains of weakness, breath-
lessness on exertion and swelling of the feet and legs. There is often
mild feser, the temperature rarely exceeding 102° F. Nausea 1s conl-
mon and there may be some vomiting. In some patients drarrheea is a
prominent and difficult feature; i others it is absent

The oedema is soft and easily pitted It is usually confined to the
lower extremities and appears rapidly, In ambulatory pauents it
becomes worse at the end of the day. Very rarely there may be general
anasarca In sexere cases there may be effusions into the pleural cavities
and percardium. Lung oedema may appear in the termmal stages.

The patient’s chief concern is usually dyspnoea often present even
at rest and worsened by exertion. The pulse is fast and thready; the
diastolic pressure may be verv low In severe cases the heart is dilated,
the apex beat 15 displaced to the left, the basal dullness to the right.
Systolic apical are The elec diogram shows
signs of myocardial i oh ement. There may be frequent extrasystoles
or sinus tachycardia In fatal cases the signs of acute heart failure
develop The pulse may become irregular and fibrillating, and the
hver enlarges and becomes tender. Heart failure may develop pro-
gressively over a few days, or appear suddenly and lead to a fatal issue

Penpheral vascular changes appear in most cases. Irregular blush
motthng of the skin with dilated vessels is common. In moderately
severe cases these changes develop a few days after the appearance of
the oedema They may be evident from the beginning in acute cases

b i and } appear 1n some
cases; they may be common in some groups of patrents, absent in
others

The haemangiomata (also called ‘sarcords’) usua!ly become defined
after the original skin vascular dilatauon has subsided, and progress
steadily to become small tumours raised above the surrounding skin
and sometimes sessile, ranging in size up to about halfan inch across
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‘They may bleed freely after mjury They gradually reduce m size
during comalescence and finally disappear

In some patients in the acute phase there may be tenderness of the
calf muscles, increased or absent knee jerks and widespread tinghng,
burning feelings in the skin Pareses are uncommon, except n the
presence of vitamin deficiencies

One of the most senious complications 1s the development of glau-
coma, which may result in bhndness As many as 5 to to per cent of
patients 1n some outbreaks may show evidence of pathologtcally ratsed
wtraocular pressure, mcluding dimness of vision, contraction of visual
fields and subjective rainbow haloes There 1 often surprisingly btdle
ocular pamn

Abottion or stillbirth 1s common

COURSE AND PROGNOSIS
*The signs and symptoms 1 the casc of average severtty subside on
restin bed The patient may be httle affected so long as he remains at
rest, but may suffer exacerbation of the cardiac condition on exertion
Convalescence 1s slow and it may be weeks or months before he can
return to work

Some cases are sery severe from the beginning and fail to respond to
treatment, dying 1n cardiac failure 1n a few days

The death rate varies from outbreak to outbreak It s usually about
5 per cent, in some outbreaks rates as high as 50 per cent have been
recorded

In the indndual case the prognoss largely depends on the cardiac
state It1s bad whend has appeared Insome vere
and even fatal cardiac symptoms may develop during treatment
Prognosis must therefore be guarded 1n all cases

DIAGNOSIS

The diagnosis 1s easy 1n a recogmized outhreak The dictetic history
of the patient should give the necessary clue

The appearance of acute ocdema 1n several members of a famuly or
similar groups known to be using mustard ol 1s highly suggestne
Cases which begin with diarrhoea may be mussed, and there may be
some confusion with wet beri-ber: or fatune ordema, hoth of which
usually develop more slowly In beri-beri nervous lesions may be
prominent and the response to thiamin therapy s usually dramatic
Careful investigation of the diet should help to settle the diagnoss 1n
both beri-ber: and famine oedema It 1s possible, however, for both to
oceur concurrently with epidemic dropsy, i which there is usually
some background of general dictary nadequacy
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TREATAE
The Pattent m,,q be put 1o TeSt 1n heg and given, 5 diet from, shich
the Suspected o, Or seeds are abseny
A high Protein de; with Moderaga ontent of £, and €arbohy drage
1S essenyja) In Ing,, it s cusxomar) to substitye Other gry
N imtiag saline urge 15 Wdicageq ; . o,
sulphate one hajr Ounce 5 gven 1mrnedi:xtcl), one Quarter Ounce )5
8nen subscqurml\ A requireq
€art fadyre M3y or my, N0t respong o digitapg In A0y case ghyg
dryg should pe trted Jp UNsuccessfy ) a Sombinag,,, of mersaly] ang
2Mmonyy chlorige A% often by beneficia
\1ous dxetary dcﬁcirnucs should e Correcteq Vitaming B ang
Care often Tequired 1, adjust ¢he diet, by no Mmed;ate TeSponse o
the former 4 0 be €<pected |, s probaby, Simpler ang €qually
eflectne 4 add yeqq OF vegetaple EXtracts, cog Iner oy and cyryyg
frup

In vre, of the cvidence of sajt fetention ¢he salt ingag, should pe
CI ta; €S,
Haemangmmata do ngy Tequire treatmeny unless they bleed, when
ive

Aced surpical nterference, Eserme 45 10t effectrve
A carefy “atch for incrczscd Ocular tension should pe kept 1n all
the ey changes ™2y appear in apparemly mild a5 y o as
Obvioysp, Serere cages
Com alescence 15 likely 1o be slow, particularl) in cardipe Cases,

PRE\'E\'TIO\I
Pubpe healy; ures shoulg Prevent the use of fontaminageg oilor
“heat, anq shoulq t the exge, Minat, Yicana apg the

Moidance of comammauon before the mustarg ¢, I3 process,
U for the Presenc, of ATgemone grf 7 mustayg ol §, 'mple chemycay
the Presence of the toxje factor 1 ustard g5 have been
devised The Standarg Procedyre 5 as folloys
A samplo of suspecreq RUStard o 4 shaken g, 2 Munutes |, a test
tube wieh o, cqual quangy,, of clear Ditric agg more thap , per
cent of, Argemone o) ¢ Present 5 Yellow yspy brown Precipitage forms and
collects n the bottom of the tube 4 Posttiy e Teaction indxcatcs the
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EPIDEMIC HAEMORRHAGIC FLVER

DFFINITION
N acute discase which possibly 15 mfccme, but so far 1s of
ren ongin and Its d by marked
fever and constitutional symptoms, by increased capillars per-
meability with haemorrhages, and by renal damage

GEOGRAPHICAL DISTRIBUTION

Various forms of haemorrhagic fever for ‘some tine have been known
to occur and [lv, m parts of Russia
and South Eastern S)bcna, 1n Manchura and 1n Korea The con-
centration of European and other troops 1n Korea in 1951 and 1952
wasattended by the appearance of a form of thus condition among them,
and thus 1ts introduction to Western medicine Comparable conditions,
such as the epidemic nephropathia reported mm Scandmnavia and
Finland, may be of similar acuology and therefore extend the known
geographical distribution of the discase

AETIOLOGY
This so far 15 not known The seasonal meidence and locahzed
distribution of the disease have suggested that an arthropod, probably a
trombicuhd mte, 1s a factor tn its acquirement The course of the
disease has suggested a virus causation, but 1oy nus has been wenufied
Cross-infection 1n man has not been recorded and attempted animal
infection has been unsuccessful

PATHOLOGY

The majonty of deaths occur during the first two weeks, the usual
mmedsate cause 1s peripheral circulatory failure, which commonly 1s
associated with uraemua  Pulmonary oedema or haemorrhage into a
vital organ may cause death Histological studies show the presence
all organs of a combination 1n varving degrees of capillary dilatation
and engorgement, haemorrhages, fcal coagulatie necroses due to
mfarcts, and a sparse cellular itiltrate The kidneys particularly are
tmvolved, 1t 1s the medulla, not the cortex, which is affected There are
varymg degrees of degeneration of the tubules, which may be widely
separated by haemorrhages, mfarcts surrounded by haemorrhage are

F 69



70 Clintcal Tropical Diseases

scattered throughout the mcdulla. The pituitary gland, heart and
suprarenals contain haemorrhages and infarcts; nther organs and tissues
suffer less constantly.

Ahnarmal eanillame A Taat an e L

and peritoneal sacs are usual, and tissue oederna is evident. The érea!esl
amount of fluid 1s found 1n the retroperitoneal fissues in the form of a
gelatinous mass  Pauents dying late in the disease tend to be dehy-
drated

CLINICAL PICTURE

The incubation period is about 2 month The course of the disease
broadly can be divided into three stages* the invasive or febrile phase,
M ' T e

abruptly and persists rregularly for up to 6 days. There is great thirst,
and often nausea and vometing which are aggravated by taking exces-
sive flud Petechiae appear in the skin and mucous membrages after
the third day; they are readll) mduccd by minor injury. There is slight
general lymph but the spleen and liver are
not cnlargcd Vomtting may be constant and troublesome There are
aches and pains especially in the belly and the back Marked albumin-
una suddenly develops towards the end of the fever, between the fourth
and sixth days of illness The spearfic gravity of the urine initially 1s
hugh; but red cells and casts scon appear and the specific gravity of the
urine falls and its volume lessens

The toxic phase follows the ending of the fever by rapid Iysis but the
patent’s condition worsens; backache becomes severe Usually there 15
some hypotenston, in a munanty this is marked (60/50 mm) and 15
accompanted by other signs of shock over a period of a couple of days
Haemorrhages mcrease, and occur from the nose, lungs, stomach and
kidneys, shght injuries result in large ecchymoses At the end of the
first week the haematocrit reading, red cell count, and haemoglobin
value rise markedly with a reduction m arculating plasma volume
Facial and periorbital oedema already evident increases, and there 1s
oedema of the comjunctivae. As this stage ends, the signs of shack
diminish and the haemorrhages and ocdcmaA subsiil:; gmld accumu-

falls Oliguria may last only a day or so, or for several days and progress
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toanuria The blood pressure rises to a hy pertensive level with an appa-
rent or relative mncrease 1 crrculating blood volume which s reaily
duc to dimmished vascular capaaty, there 1s senous distenston and
even pulmonary cedema tn some cases The blood urea level rises and
RS b e Qirear —an -

passed, this may upset the electrolvte balance The blood urea level
falls slowly and albumen, cells and casts disappeat from the urine as the
patient enters comalescence It may be three to six months before a
normally concentrated urine 15 passed, full physical and ps\chological
secorery 1s slow

Throughout the iliness after the third day there 15 a leucocytosts
(12,000 to 24,000 cells per cmm) of a leukaemord type The platelet
count commonly 1s lowered, hut not sufficiently so to account for the
haemorrhagic tendency

TREATMENT

None 15 speaific and drugs as a whole are better avouded The
essentials for the welfare of the patent arc mmmmum mo\ement,
restriction of fluids, and competent nursing Absolute rest must be
PR S o s ~

15 and has been relieved by 4-5 ml
cther or 8 per cent magnes:um sulphate solution given mtramuscul-
arly Comvalescence after recovery must be slow and protracted The
possibility of later renal troubles must be emvisaged 1n view of the
damage the kidney has sustamned




X1
FILARIASES
F11 ARIASIS (BANCROFTIAN AND MALAYAN}

DEFINITION

NFECTION with parasitic nematodes 1Vuckereria bancrafit and
Brugia malays, the adults of wiich inhabit the Jymphatic tissues.
The chiseal effects range from none to elephantiasis

CEOGRAPHICAL DISTRIBUTION

Bancrofuan filarasis 1s widely spread in the tropics and subtropics It
oceurs in the West Indies, South America as far south as the Argentine;
southern Spam, the Afrrean Mediterranean seaboard, West, Central
and East Africa; Madagascar; the A\hddle East, India, Burma,
southern China, Malava; southern Kovea, Japan; Indonesia, Northern
Australia, many Pacific Isfands, mcludmg Samoa and Fiji 1t existed
untif recently w the southern United States.

Malasan filarrasts 15 much more restricted In some areas it occurs
alone, in others it overlaps with bancrofian It 1 found in large areas
of Malaya, Indonesta, Borneo and New Guwnea, and e packets tn
India, Indo-China, Ceylon and southern China

AETIOLOGY

THE CAUSAL ORCANSMS {N THE HUMAN HOST

The deselopment of the worms 1 the human host is practically
identical. The adults are very fine filiform creamy-white short worms.
They may be found cored together tn the larger lymphatics near the
aerta, m the pelvis and genitalia and in the hmphauc glands Mating
occurs in these areas The females are viviparous, and embryos are
passed 1n large numbers into the fymphatics The embryos or micro-
fitartae are sheathed. They ultimately escape from the lymphatics and
appear in the peripheral blood 5

It probably takes 3 to & months or longer for the larval farms injected
by the vector 1o reach full matunty i i not known how long the
indnidual aduit may survave m the host but it is obviously a matter of
}C;‘Y;C anatomical features of the microfilantae of 117 dancraft and 8.
malay iffer 1 some respeets, The differentiation of the ane from the
ather 1s referred to later
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PERIODIUITY

In most endemic areas the microfilartac of hoth 11", bancrofts and B
malayr appear n greatest numbers m the peripheral blood during the
night somew fiere between 10 pm and 2 2am and may be very scarce
duning the day, when they probably concentrate in the pulmonary
vessels This nocturnal periodicity has never been satsfactorhy ex-
plained Itis not always present Nocturnal perjodicity may sometimes
be reversed by mverting the sleeping and waking habits of the -
fected individual It 1s commoner n regions where the yector 1s a might
feeder Non-penodic vaneties are found i many endermic regions,
expecsally n the Pacific Islands Some authorsties consider these are
representatnes of a separate species, 1 pacifiea

TRANSMISSION

Bancroftan filariasis is transmtted by the bite of several genera and
species of mosquitoes The most widely distributed vectors are species
of Culex, Acdes and Anophees

Malavan fitaniasis Mosquitoes of the genus Mansoma are the prin-
cipal vectors, although some infection may be transnutted by Culex and
{nopheles Because of the breeding habits of the main \ector malayan
mfecuons are found near water containing the water lettuce Pistia
Cats, dogs and other animals may harbour B malay The problems
of control of this infectton are thus very different from those of ban-
croftian filanasis

THE CAUSAL ORGANISM IN TIIE \ECTOR

The msect becomes infected by ingesting human blood containing
infective microfilariae After ingestion the microfilania escapes from the
sheath, penetrates the gut wall of the insect and passes to the thoracic
muscles where 1t undergoes a series of moults After two or more weeks
the infecuve larsae reach the proloscss, 1t 1s not certain how they reach
the human tissues after the tnsect bites

EPIDEMIOLOGY

Transmission 1n a given area depends on the presence of surtable
vectors m large enough numbers, and on an adequate human reservoir
of infectne mucrofilannac The suitability of the human resenoir
depends to some extent on the stage of clinical development Infective
microfilanac are found 1n the blood 1n large numbers m most cases
during the mﬂamm.\lury and early obstructive stawes In advanced
cases of cl crrcalaung wae are tarely present and
the patients are non-nfectne

In many regions the mam sources of infection are asymptomatic

cases in which large numbers of microfilatiae may be present i the
blood
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The mfection of the vector depends to some extent on its habats,
Night feeders are likely to bc more chCm: in rr:msmmmg filariasis
10 winch there s py jodicsty, Day feeders are
more hkely to be concerned with the transmission of non- periodic
stramns

Continued remfection over a long penied 1s apparently necessary for
the development of the full cluucal condition, which occurs much mare
frequently in natives of endenuc areas than in visitors,

There 13, howeser, no racsal immumty Some acquwired resistance is
thought to be developed and may be responsible for some of the mani-
festations of the disease

The sexes acquire the disease equally when the risks of infection are
equal The preponderance of infection 1n one sex often results from
increased opportumty of infection, usually ansing from occupation,

Chinscal filariasis 15 uncomrmon in very young children, probably
because of the time required by the worms to reach maturity 1n the
tost Microfilaciae are seldom found in the blood in chtldren before the
age of 3 or 4 years Very rarely clinical signs have been observed in
children at the end of the first year of hife The disease commonly
deselops first 1n youth or early adult ke

PATHOLOGY

Pathological changes in the tusues are iduced chiefly by the adule
worms, living and dead, directly by thew presence, or indirectly by
the production of some soluble toxtc factor The microfilariae circu-
lating in the blood stream are probably not involved Certain local
reactions may be allergic in nature

Secondary mfection may be important in the production of festons
especally after the death and necrosis of the worm, and i the later
stages of elephannasis

The munor mamfestations of the infection, such as the floeting tissue
aedemas and ery themas, probably arise as sensinvity reactions resuling
from parttal tmmunity responses to the presence of both adults and
microftfarine

INFLAMMATORY AND EARLY OBSTRUCTIVE STAGES

Changes accur principally in the lymphatic vessels and glands and
1 the connective tissue The mast marked reactions occur about adule
worms lying n lymphatics, espeaally when the worm has died and
started to degenerate Local reactions may appear, however, in the
absence of worms

The char lesion 15 2 usually
slowly progressive but subject to acute exacerbations. Tt develops in the
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tissue d d with a Ivmphatic vessel or a sertes of
vessels 1n which thcrc may bc adult worms Th: tissue bccomcs mﬁl-

of epithelioid nests and giant cells The local blood vessels are dilated
and usually show some cuffing with round cells Nodules of cellular
granulation tissue are formed in this way which press in upon the
lumen of the lymphatic vessel and tend to occlude 1t The endothelium
of the vessels may become hypertrophic, also leading to endovascular
occlusion or lymph thrombosis Sometimes the process gocs on to
necrows and pus formation Abscesses may discharge to the surface and
Iead to the development of persistent sinuses Finally, the granuloma-
tous tissue and occluded vessels are replaced by fibrous ssue

Where the lesions develop around superficial lymphatses there 1s
commonly some hard oedema and erythema of the overlying skin

The affected vessels show climeal signs of obstruction, becomng
dilated, distorted and tense with lymph The irregular dex elopment of
granulomatous tissue gues the whole mass a lobulated feel and
appearance

In some regions the dilated vessels mav rupture mto the surrounding
tissues and nearby hollow viscera

The lesions which develop in the lvmph glands are essentially the
same as those about the lymphatics The sinuses may contan adult
worms and tm the vicimty of these granulomatous tissue devetops, with
epithehiod cells and giant cells, surrounded by lymphocytes and
plasma cells Eosmopluls may be present 1 large numbers at the out-
skirts of the inflamed area, they are said to be most numerous when the
warm 1s dead As in the lymphatics, the lesion may proceed to fibrosis
or to abscess and sinus formation Obstructton te local lymph flow 15
caused and mav lead exentually to elephantiasts

The obstructton of the flow of lvmph from the dramnage arca brought
about by these changes in Iy mph vessels and glands leads to the develop-
ment of oedema which 15 at first soft but eventually becornes firm The
tissues mvolved may gradually undergo elephantoid changes

ELEPHANTIASIS

There 15 a gradual increase n thichness of all the ussues lhe
epithelium thickens wrregularly 1n all layers, in some atcas the hyper-
trophy exceeds that m others and warty excrescences develop The
connective and fatty tissues thicken and change into an oedematous
myxomatous mass wregularty nfiltrated with Ly mophocytes and
cosinophils  The subcutaneous lymphatics and spaces increase in
number Thev become distended and lobwated and may rupture on to
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the sarface, as an lymph scrotum. In the Jimbs the muscles at first
hvpertrophy but fater atrophy

The thickened nssue comes to hang mn folds. Elephantord areas of the
skin of the trunk often hang forward on pedicles of normat skin In the
folds of the elephantord sk secondary infection may inyade the deeper
ussues and lead to acute inflammation and necrosis and eventually
fibrosis It s dufficult 1o assess the importance of secondary infection in
building up the final conditon

In the early stages of elephanuiasts there may be acute Jymphate
inflammatory episodes similar to those deseribed above Biopsy may
reveal the presence of worms mn the lymphatics or glands, X-ray may
duclose the presence of calerfied worms

The local lvmph glands are nearly always affected

CUINIGAL PICTURE
INCUBATED PERIOD

In natives of endemic regions who are open lo repeated remnfection
3t 1s not possthle to estimate the sacubation period Study of indu idual
European cases and cases in troops stationed for short persods in en-
demic areas in the Pacific duning World War I has indicated that the
tncubaton pertod 1s probably of the order of 8 to 12 months because of
the slow maturabon of the worms Repeated infechon appears to be
necessary for the development of the full chncal picture.

The chncal features of the carly stages of filanasis may be separated
to some extent nto those which are inflammatory and thase which are
obstructive It should be realized, however, that such divion js
artfical and that all stages may overlap considerably Many cases of
advanced filariasts may give no lustory of early mvohement of the
Iymphatic system, and on the other hand obtious infectton wath blood
myaston by microfilartae may exist without any contemporaneous or
subsequent development of chimeal signs or symptoms,

THE ONSET

The condition first appears most commonly in young adults after
frequent exposute to reinfection. The onset is sometsmes slow and
msidious Search into the patient's history will, however, often reveat
one ot more {ehule or wnflammatory episodes

FILARIOID OR ELEPHANTOID FEVER

EISPRN

dusappear in a few days to a week, There may be no nigor and only
muld fever There is usually vigorous sweating For some days hefore
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the onset and during the fever the patient suffers from malaise and
anorexta Nausea and vomiting are common during the attack,
frequently accompanied by a feeling of deep depression which often
persists after the fever has subsided

After a variable but short period the fever subsides and the patent
may completely vecover, only to develop further bricf febrile attacks,
followed by remussions until the acute inflammatory local reactions
appear

INFLAMMATORY REACTIONS

These local reactions are expressions of inflammatory changes n the
lymphauc vessels and glands and are very varied 1 their distribution
and ntensity They consist fly of lympt lymphad
and abscess formation They tend to recur m areas 1n which they first
appeared, and to develop into obstructive lesions They are usually
accompanied by varying degrees of fever The advanced case usually
gives a history of a series of Jocal reactions in the parts of the body
affected by elephantiasss, but this 1s not always so

Lymphangiis
Acute mvolk ement of lymphatic yessels 1s common, especally m the
the legs 1 b fuan wf and the arms tn malayan
f The 1s usually d by high fever,

sometimes with rigars, and severe toxacrma

The affected vessels are acutely tender, easily palpable and the over-
lymg skin 15 usually turgid and erythematous, 5o that the mflamed
vessels are etched on the skin as brght red streaks

The condiuon 15 panied by sery nchy irregular
fleeting hard ery thematous swellings of the skin scattered over the bods ,
which may sometimes appear in the absence of local lymphangttis

The lymphangitis tends to he centnfugal n its distribution Tor
mstance, it commonly starts in the lymphatics near the femoral glands
and proceeds downwards in the leg

In the legs the femoral and malleolar vessels are most frequently
affected The inflammation may be unilateral or bilateral In the

latter case, one side 15 frequently 1nvoh ed much more severels than the
other

The vessels of the spermatic cord and testss are especially susceptible
Funiculitis and orchunss are the commonest and most severe manifesta-
tions of the carly stages of the diseasc

Lymphatic 1 essels anywhere i the body mas become involed and
causc local effects which may simulate other conditions For instance,
nflammation of abdaminal [ymphatics may suggest acute abdormnal
states, with decp tenderness and muscular ngidity
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Sometimes small abscesses may form i the affected vessels or glands
FR I S A L s Y e

site of an ahscess 1s often indicated at an early stage by extreme tender-
ness over the area tavalved, the so-called “focal spot'.

Lymphadembis

In ion with the lymph there 1s almost always some
local ademttis This lrrqucml) precedes the appearance of the hym-
phangttis The glands are swollen, firm and tender. They remain
duscrete unless there 1s abscess formanon. There 1 nsually some hard
ocdema of the overlying skin

The glands most commonly affected are these in the grom and the
emitrachlear regions The latter are commonly enlarged in malayan
and pacific mfecuons before any other manifestations of the disease.
Such glandular enlargement tends to persist The glands sometimes
contamn aduft worms

Fumcuhins and *Orchins’

and tenderness disappear 1t quiescent penods but some induration
rematns. Thickenng of the cord 1s one of the earhiest signs of filariasis
and must always be carefully looked for.

*Orchitrs’ begins suddenly with very severe local pain greatly exag-
gerated by movement and pressure. The patient 15 completely incapa-
cntated The organ s enlarged and 1y tender The eprdid
15 usually swollen and acutely render; occasionally there mav be
epididymatis anly, The scrotal skin may be oedematous and erytherma-
cous aud there is almost always an associated severe funsculnis Orchitis
1s often umiateral but may be bilateral. It is d with
acute hydrocoele

The acute symptoms and signs Jast a few days and then almost com-
pletely subside After a varable period they recur and the condition
progresses through episodes of attack and remission to recovery or to

el e

In the ntervals of g may remam enfarged,
and the cord usually ﬂncken:d mnd nodular along s whole

length,
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Hyd le c ly developsin cases of orchius

The stage of ntermittent acute mflammation may stretch over
months or years and cover successive advances of the disease towards
the fully developed obstructive stage Within a few months of the
onset, however, the two stages usually begin to overlap

ORSTRUCTI\ E SIGNS

The obstructive signs develop usually m parts of the body wheie
inflammatory reactions have occurred They may sometimes appear
without previous local Obstructive ph anse
from miterference with local lymphanc drawage or circulation and
consequent accumulation of fluid within the vessels and n the inter-
stitial tissues The affected vessels may eventually rupture

Obstructive signs nclude oedema, varices of local lymphatic vessels,
Iymph scrotum, hydrocoele and other local accumulations of flud

The signs of obstruction to lymph drainage are usually progressive
and often associated with wrregular bursts of local inflammation n-
volving both vessels and glands

Vances Distension and of lymphatic vessels 15 cspeciall
common in the superficial v essels of the femoral, inguinal and testcular
regions More deeply placed lvmphatics such as those of the abdomen
are also involved The appearance of a varix may be the first indicatton
of the disease, but a careful study of the chinical history will usuallv
disclosc previous local nflammatory eprsodes.

The vessels involved are distorted, tense and distended with fluid,
superficial vessels may be partly emptied by massage away from the
local glands, which are almost always enlarged Deeper sarices such as
those 1n the scrotal vessels mav often be felt as collections of tense cords,
or may not be discovered until operation, for example at the removal of
hydrocoele

Varices tend to be slowly progressivc and are usually pamless There
may he occasional perrods of acute exacerbation In periods of quies-
cence the skin 1sfreely mos able os er the affected vessels, 1n exacerbations
1t may become oed and ery O y the whole
lunb may become oedematous

Abscesses may form around vanicose vessels and burst on to the sur-
face leading to chronic sinus formation

Varicose vessels may become mextricably mungled with local en-
larged lymphate glands, forming an irregular mass of tissue which 1s
sometimes known as varicose glands The glands remam discrete
except after necrosis following secandary nfectian, when they may
become matted together

Lymph scrotum The lymph drainage of the scrotal area 1s often ob-
structed early in both forms of filartasis, usually 1n association with
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enlarged ingminal glands The skin and subcutancous tissues become
swollen and oedematous, the lymphatic vessels become dilated and
tense with flrd Theskin becomes ery thematous and covered with small
vesicles varying from a mithmetre to a centimetre in diameter con-
taimng clear or milky flud in which microfilariae are commonly
present The vesicles rupture so that the skin surface hecomes con-
stantly wet with escaping fluid
Secondary infection occurs almost
mevitably and small abscesses are
formed which discharge pus and
eventuall formsinuses The whole
scrotal skin may be affected and
becomes greatly coarsened and
thickened, eventually passing on
to elephantiasts,

The onset of lymph serotum 15
often accompanied by some fever,
and general reaction Hydrocoele
1s present 1n the majority of cascs.
There 15 usually a history of for-
mer acute invoh ement of the cord
and testis

Hydrocoele: Gradual effusion of

Fic 6 Filanass bancrofu 3
_ Elephantiasis of leg and scrotum flurd into the cavitv of the tunica
ot It femoral vary and gland mass )\ 2onatis s 2 common result of

Courtesy Dr T H White,
! Y ) earher inflammation and obstruc-

tion of the Ivmphatics dramming the testicular region The fluid may be
clear or milky; 1t usually contains mecrofilaniae. There may or may not
be a histon of one or more acute attacks of orchitis or eprdidy mitis
or both and acute episodes may he repeated after the hydrococle has
formed, leading to mcrease i the size of the tumour

The condition 1s most commonly bilateral. The regronal glands arc
usually enlarged and there are often conconutant varices of the super-
ficial lymphaties of the scrofal sac and somettmes ocdema of the
scrotum and lymph scrotum

Effects of obstructian and rancostty of deep limphahcs _ Ascites, pleural
effusion and svnoutts may all appear as a result of interference with
local lymph drainage.

Obstructed vanicose lymph vessels in the abdomen may eventually
rupture,

The smost striking climcal picture resulung from rupture is e4)fura.
1In this condition 1 essels containing chy le burst through into the unnary
tract, their contents escaping nto the kidney pelvis, the ureters or the
bladder. The panent passes a mulks mixture of chyle and urine.
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Albumun 1s always present On standing the flud settles into three
layers; an upper thin layer of fat, a deep mddle layer of sermeoagulated
lymph and urine, and a Jower usually pink layer of debris and cells,
including erythrocytes Microfilaniae are often present

Chylunia usually develops abruptly It may be preceded by lom
pains and accompanied by fever and some prostration but there may
be no accompanying general symptoms  Milky urme 1s passed for two
or three days at a tume Attacks tend to be recurrent with long quiescent
intersals of weeks or years. In rare wstances coagulation of the chyle
may cause obstruction to urinary flow and retention of urine The
passage of coagula may cause renal colic

Lymphatics contatung lymph and not chyle may alo occasionally
rupture into the unnary tract, leading to the passage of blood-stained
unne containmng lymph This condition has been called hmphura

Lymph or chyle may occastonally escape direct into the abdomnal
cavity giving nse to lymphauc or chvlous asaites In such cases the
symptoms at the time of rupture may resemble acute peritontus
Escape of chyle may also lead to chy locoele, ehmcally indistmguishable
{rom hydrocoele except that the flud content 1s milky

ELEPHANTIASIY

In regions of high endemicity the majoruty of cases of elephantiasis
probably arse from filarial infection The condition 1, however,
basically the end result of chrontic lymphatec obstruction and may anse
from causes other than filaasis It 15 not always possible to say for
certain whether in a given case filarial infection 1s the cause, but there s
often a tustory of repeated attacks of local lymphangitis and adenitis
interspersed with remussions of s artable length and the gradual advance
of the tissue lesion to fully des eloped elephantiasts In same cases there
15 no such history, the development being continuous without any
particular localizing incidents In the great majority of cases, however,
there 15 a clear history of long exposure to 1nfection The apparent
necessity for frequent ro m the prod of eleph
probably explais the age adence of the condition, which develops
late m the disease 1n youns adults and 1 rare in chuldren

In some cases elephantiasis may appear or develop during a period
m which the more actie inflammatory or obstructive phases of the
disease are going on 1 the same anatomical region or elewhere m
the body In most cases, howeyer, the full development 1s met after
the signs of actuve filarrasis have ceased

The prevalence of elephantiasis +aries widely 1n endemic reiions In
some regions such a1 Samoa, the condition 15 ¢ xceedingh common,
in others, such as certam areas of Chuna, it 1s rare

The distribution of the lesion 1n the bods 1s also very vaniable and
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Fio 7 Filanass bancroft
Elephantiasis of serotum
[Courtesy Dr C C Chesterman)

Fia 8 Scrotal hermia,
Important in the differenteal diagnosis of elephantiasis
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depends to some extent on the geographical locality and the type of
infecting filarta In bancroftian infections one or both of the lower ex-
tremities with or without the scrotum are most commonly 1mohed
Elephantiasis in the leg 1s most frequently seen below the knee but the
whole imb 15 often involved The upper extremities, the breasts, the
laba mav alsa be affected In malayan infections the legs and arms are
about equally concerned m some regons, the arms most often 1n others,
and scrotal involvement 1s uncommon Some authors claim that the
site of election for the appearance of elephantiasis may be determned
by constantly repeated trauma Thus, horse or bicycle nding mav
influence the d p: of scrotal elep

The part played by secondary infection in the development of
clephantiasis 13 uncertain On the whole, 1t 15 probabl of minor
smportance

The regional lymph glands are usually 1nvolved, the wmgumnal and
femoral glands 1n elephantiasis of the legs and scrotum, the anllary
and epsteochlear m elephantiasis of the arms The glands are large,
firm and discrete except where abscess has occurred When the arm 15
1nvolved one or more of the aullary glands are often enlarged enoi-
mously 1n the very early stages and serve as a useful diagnostic indrca-
tion

Elephanuasis arises as a thickeming of hoth the skin and the under-
Iymg tissucs, its progress can perhaps best be followed by a speafic
example, say, in the leg

The femoral and ingumal glands are probably enlarged after a
series of previous attacks of adenittis There mayv be varices and obstruc-
tive lesions m the lymphatics, for example, 1 the femoral region
Ocdema of the lower halfof the ltmb may come on slowly and gradually
spread from the ankle eventually up to the thigh At first the oedema 15
soft but as time goes on, 1n the course of months or years, the character
of the ocdema changes and 1t becomes hard The skin epithclum
hypertrophues and n places wart-like thickenings appear The sub-
cutaneous tissue changes mn structure There 1s oedema, increase m
number and dil; of

phatic vessels, local varices
All soft tissues tend to increase The lunb becomes noticeably thickened
and eventually enormous, the changes developmg most rapidly below
the knee At first the muscle hypertrophies, but later atrophies and s
partly replaced by mjyxomatous fibrous tissue At this stage the efli-
ciency of the hmb suffers and the patent often finds 1t diflicult to get
about As the lunb sncreases in size the skin billows out i nregular
folds in the creases of which secondary mfection 15 common

All stages are met from slight umform swelling with vedema and
thickening of the skin to enormous giotesque enlargetments

Changes in other parts of the hody are essenually of the same kind
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Scrotal tumours may reach immense proportions Some have heen
recorded weighing over 200 Ib The penss is not usually affected 1n
scrotal elephantiasis but 1s completed retracted within the tumour, the
urine reaching the surface along a tube of skin pulled out by the
hypertrophic mass The inguinal glands are generally enlarged and
discrete and there may be local evidence of Iy mphatic obstruction, such
as varnices. The testes are dragged down by the tumour, and may be
found attached to the under part of the scrotum; the cords are greatly
lengthened In spate of this anatomical strain, however, the testicular
function may be unaffected Most cases have bilateral hydrocacle.

Other parts of the body may be mvolved including the penis
(usually without 1ny olvement of the glans), aircumscribed areas of skin
on the trunk (especially the lower abdominal wall), neck or hmbs, and
occasionally the tongue and the nose.

COURSE AND PROGNOSIS

The progress of the disease is slow It usually takes years for the full
development to be reached.

Filariasts s much more likely to progress to elephantiasis in a native
of an endemic area than in the wnfected visitor, In the early stages of the
discase removal of the latter from the endemic region will be followed
by gradual recession of the signs and symptoms and recovery.

Once eleph is has d the future develof will
depend on care and treatment, including the prevention of sepsis In
the early stages the prognosis may be mmproved by suitable chemo-
therapentic which are derably less effecuve later

It 1s impossible to estimate the prognosis of the asymptomatic case
1n whom microfilariae are present in the peripheral blood. Some of
these cases 1n young people probably proceed to the adv: 1 disease

The likely development of elephantiasis in a group of individuals may
be assessed to some extent by the characteristics of the disease and the
frequency of 1ts appearance in the particular geographical region
concerned In Samoa, for instance, the probability of ultimate elephan-
trasis is high, in other areas it 1s low

DIAGNOSIS
Clineal. Many infected persons will have no clinical signs and the
diagnosis can be made only by discovery of microfilamae 1n the blood
or tissue fluid (see later) ] L. o
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found 1n the epitrochlear and axillary regions or in the gron Diagnosis
from other causes of asymmetrical gland imvolvement s defficult, but
careful mquiry may ehat a helpful history of febrile attacks and
possibly of acute local adenius and lymphangitis; microfilartae may be
found in the blood

The duffe 1d! is of filaral ly mph may be difficult n
the absence of a clear history or of mucrofilarae 1 the blood In most
cases the general reaction and Jocal signs are less severe than m acute
bacterial lymphangitis The Jocal glands are also less tender than dur-
1ng bactenal infection The absence of any focus of tnfection may sug-
gest a wider search The ¢ | lop of the | '
and focal points of mtense tenderness and possibly abscess formation
along the course of the inflamed lymph vessel are suggestive of filariasis

Acute filanal funtculitis, orchitis and epididymtis may be mdistin-
guishable from the results of gonococeal nfection, which may be co-
exstent In pl d filanal nfl there 15 no urethral
discharge The history of repeated attacks, the thickened cord, the
frequent myolvement of local glands, and the development of hydro-
coele are all suggestive of filanasis

In an endemic area svaricose superfical and deep lymphatics,
especially 1n the femoral or scrotal region, and hydrocoele should be
regarded as filarial 1n origin unless proved othernise By this stage the
mucrofilanae may usually be found 1n the blood

Elephantod tissue changes appearing in an endemmic area, especially
in natne inhabitants, are almost always filanial in ongin In the early
stages of elephantrasis oedema of a imb, especially when unilateral and
associated with entargement of local lymph glands, should be regarded
with suspicion

A moderate eosinophilia develops in the early stages of the disease
and persists into the late stages

LABORATORY DIAGNOSIS

The certam diagnosis of filartal nfection can be made only by
demonstrating the presence of the worm This can be done most easily
by finding the mucrofilanae in the blood Occasionally, the adults may
be found 1n lymph glands excised for the purpose, or by X-ray when
calatfied Biopsy of lymph glands 15 not a wise procedure, however,
since it may further interfere with the already 1mpeded drasnage of
lymph from the affected area The idennfication of adult worms should
be left to the expert. Some indication of the species being dealt with
may often be obtained from knowledge of the Jikelv breeding grounds
of the vectors The presence of pools contaimng Pistia plants, for m-
stance, 1s suggestive of posssble malavan infection

o
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Mucrofilaniae are found i the blood in the intermediate stages of the
discase: They are absent 1n the very early and late stages. They must
be looked for at the right time. If the presailing worm produces perto-
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Tic 6 Microfilania of It”. bancroft in a staned thick blood film taken at night,
y [Courtesy Professor W L Kershaw]

Fic 10 Microfitana of L log and A ferstans 1n stamed thick blood film
‘taken during the day
[Courtesy Professor W E Kershaw]
dic merofilanae, the blood should be examined somewhere about
idnight. I the lariae are Iy aperiodic, the blood 1s
often best examined 1n the ecarly afternoon, although microfilariae are
usually present throughout the day.
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‘The numbers of microfilariae found n the bluod vary enormously
and may be very great
Blood 15 examined by taling srx or more thick films 23 for malasia
Field's stain may stain the mcrofilanae well enough to make the

THE BJAGNOSIS

TABLE ¥
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If mierofilanae are not found by exammation of thick blood films
in a suspected case, various methods of concentration of the blood
specimens may be employed Such techmques are best left to those
accustomed to them Knott’s method consists m taking 1 ml venous
blood into 8 m! of 2 per cent formalin solution in distilled water The
mixture 15 centrifuged for five minutes and the deposit examined for
drad macrofilanae, which may be present in enormous numbers

Fresh coverslip preparations of blood may also be examned at the
same ume as the dned stained speamens The nucrofilanae are
actnely mottle and may be seen swimming about agitating the ery-
throcytes This form of examination 1s unreliable and should never be
used without stawned films

Microfilartac may be found 1n the fluid obtained from varces, from
hydrocoele sacs, and sometumes 1n ascitic and pleural accumulations of
fluid and even in joint fluid during synovitis They are usually present
1n the sedrmens of the milky urine passed durning chyluna, their absence
from the unne w0 this complication does not exclude the diagnosis

OTHLR DIAGNOSTIG METHODS

Acute allergic responses ansing during the first fesw days of a course
of hetrazan are of sigmificant 1mport n the diagnosis of suspected
filanal infections

Complement fixation tests have been devised 1n which the anugen
15 made from an alcoholic extract of the dog heart worm Dirofilaria
tmmilis or from mucrofilaniae or adults of [t bancroft The serum of the
patient 1s tested 1n a reaction sumilar to the Wasserman reaction A
positive reaction 1s an indication of present or past infection

Skin sensitivity tests with simlar antigens have also been used, and
may be helpful 10 difficult cases, or m late ¢ases of elephantiasis 1
which microfilariae cannot be found The antigen 1s injected ntra-
dermally near a control injection of saline and after an interval of 10 to
15 munutes the resulung wheal 1s measured and compared with the
control Detauls for this test vary according to the antigen used and
should be consulted before the method 1s employed

The skin test 1s the more rehiable, but the development of occasional
false positn es sometimes makes interpretation difficult

TREATMENT

The treatment of fitariasss 15 local and general

Ifthe pauent s febrile he should be nursed 1n bed 1n the acute stages
he should be taken off all duttcs Inflamed parts should be rested as
much as possible A suspensory bandage w necessary . epihidymits

and orchiuis and 1n lymph saouun  1he application of heat may
exacerbate the condition
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Qedema i a hab should be treated by rest and, in the leg, by
clevauon and fivm bandaging from below up

The oedema wn the garly siages of elephannasis 1n the leg may be
reliesed by firm bandaging, preferably after a period of rest and eleva-
ton The bandage 13 started on the foat and continued upwards to the
knee or higher Sorbo rabber stnips may be placed against the skin
before bandaging Such treatment is purely symptomatic and helps the
patient carry on has work; it does not affect the cousse of the condition

Secondary snfection through the skin in elephantiasis can be avoided
to some extent by keeping the affected part clean by frequent washing
and dryang The sk an by mph scrotum i3 particalarly Hable w infection
and must he carefully protecied

Burgical procedures are helpful in certain conditions, notably hydro-
coefe, fymph scrotam and clephantiasis of the scrotum, No surgical
procedure should be earrsed out until exssting sepsis has been controlled.

Hadrocoele sacs shonld be removed together with local lymph
vanees Lyroph serotuer and elephantians of the scrotum ave treated by
suspension or resmoval of the affected tissue after secondary sepsis has
been dealt with In operation imolving the scrotum care must be taken
not to cut the cords or damage the testes, whick are usually functonal
and which are ved down to the posterior aspect of the tumounr Tt isthe
common practice to ymplant them in the medial aspects of the corve-
sponding thighs Detals of surgical procedures must be sought i the
appropriate texts

Chrome dischargimg ssnuses may need radical evession

Fhe prognoss after surgieal remonal of the scrotum s usually veny
favaurable Attempts to remose steaps of elephantaid tisue from the
tes have not been so successful Fat emsbadus and fatal sascular collapse
have followed such and there is iderali
difficulty 15 clowing the skn wcisons  Elephantord tssae arsing from
the trusk may sometimes be removed i fofo by section of the pedicie

Chvluna does not usually require treatment other than rest

A vers tmportant aspect of treatraent, especially m usstors {such as
service persosnel} 1o endenuc areas who have hecome mlected after
relatsvely short exposure, s the psychological handhng of the case
Sach patients should be assured thar the hkelihood of elephantasss,
sterdity of impotense 19 remate

CHEMOTHERAPY

Sutphonamides and antiratics are helpful only for the rehef of
secondary ermporary mn numbers of micro-
filariae 1 the blood stream may sesult from the wse of & number of
drugs including tertam trvalent antimonuals, such as sodiym or potas-
sum anumonyl tartrate, anthiomaline and fouadin, and pentavalent
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ncluding b and urea which are
beliesed to kill some of the adults Orgamic arsemcals of various kinds
hase also been tried with poor or equunocal results
The most active drug available at present 1s hetrazan (banocide,
[T IR . . ' -

febrile reaction during the first three or four days of therapy

Indirect toxic effects may be severe There may be local inflamma-
tory reactions in the cord and testss, and generahized urticana and
ocdema, especially of the face These reactions seldom last for longer
ST A R . b

‘The long term results of treatment with hetrazan are good Since 1t
has apparently little action on the adult except i very large dosage,
control of a given infection will probably require repeated therapy at
mtervals of about a year

Dosage: 2 mgm per kilo body weight given orally thrice daily for 10
to 21 days Children 1n proportion to body weight
CONTROL

The control of filariasis 15 largely an entomological matter

The use of hetrazan as a prophylactic m populations 1n endemtc
areas in the hope of reducing the transnusston rate by controfling the

human reservour has been successfully employed m some endermc
areas

ONCHOCERCIASIS

DEFINITION

The so-called blinding filanial disease A condition caused by infec-
tion with the de Onch coleulus d by certain species
of Stnutium flies 1t 1s charactenzed hy the desclopment of subcutaneous
nodules, prunigmous and other skin changes and ocular lesions which
may lead to blindness

GEODUGRAPHILAL DISTRIBUTION
Onchocerciasis occurs 1n Jocalized areas of Cential and South
Amenica and 1 many parts of Afaca, including Keova Lganda
Tanganytka, Rhodesta, Nyasaland, the southcrn Sudan  lunis,
Senegal, Laberta, Ghana, Migena the Camiroons and the Beigan

Congo It does not occur 1 correspondumg latitudes of Asta, Tndonesia
or Mustralasia,
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AETIOLOGY
TALSATIVE AGENT

Onchocerea rolulus {called O caecutrens 1 Amersca) is 2 nematade
belonging so the Super famisly Filanordea. 3t 1s related to other nema-
todes which mfect animals mncluding eattle and horses.

Man is the true host and wsual reservoir of the infection Recent
evidence wdicates that the chumpanzee may also hecome nfected and
act as a reserioir

Certain spectes of Simulum are the intermediate hosts

In man are found the adults, rggs and microfilariae,

The infectnve fanae introduced by the fly develop very stowly i the
‘uman host, a penod of a year or more being necessary before mawrity
1s reached

O colewlus 13 a fibform whie worm with characteristic annular
thickemng of the cutcle. The females may measure over 50 em in
tength and are much longer than the males, Females ave ovoniviparous.
the uten of the gravid female are filled with eggs contamning lanae in
all stages of development.

:‘\duh weosms are present w the subcutaneous nodules which forma

feature of the cond They may also very occasionally
be found free mn the tissue spaces of the host, especially n dense brone
ussue

Most nodules contamn several worms of both sexes cotled up together
m ay totricate tangle g w ¢ystic §paces or mn cay sies which are

Iined with d

Worms bive for years within the nodules, as may be ganged by the
recovers of Jnang worms from nodules known to hate been present for
long persods After death they are frequently calafied

Lanae and egus are fonnd in large numbers near the coiled gravid
female Most eggs contain fully developed larvae

The microfilartae 1 ary greatly 1o size (130-350 ) They have stightly
bulbous heads and pomted tads The nuclear colums does not reach
wia the head or the tal They are unsheathed

Mrcrofilarize are found m the nodules near the gravid females, m
wssue spaces especially Just heneath the sk, and occasionally w fyw.
phatic sessels and [ymph glands

‘They ave present i the skin over and neat the nodules, and often i
the conjunctiva. They may on occasion be found beneath the skin of
any part of the body

Thes are actuely monle and ofien nugrate bencath the skn

Microfitaniae ate beliened to Ine for a long ume & the human hest

THE VECTOR
The mtermediate development of the worn takes place w certam
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species of Symulium, small black flies or buffalo gnats measuring about
three to four milhmetres long Only the females transmit the worm

The most important species of Sumultum known to transmet the infec-
tion are S. damnosum (West Afnica), S raever (East Africa) and §
ochraceum (Amenica)

DEVELOPMENT IN I'HE FLY

Microfilarrae are ingested during a blood feed Those that escape
from the msect’s stomach 110 1ts tissues within 24 hours develop n the
thoracic muscles and after a senies of ecdyses become converted mnto
nfective farvae which reach the proboscis and enter the human host
during the msect’s bite

The development in the fly takes about a fortmght It requires
suitable conditions, including the right range of external temperature
(about 50 to go° F)

‘TRANSMISSION

Recent work indicates that the fly may become infected after biting
skin areas involved 1n early or well-developed lesions, but not 1n late
‘burnt-out’ lesions m which the few remaining larvae are too deep in
the cortum for the fly to reach

The factors goverming the infectivity of Stmulium are not clearly
understood The degree of nfectivity of flies and the rate of transmussion
vary sharply from area to area In most endemic areas where the
1nfected human host 1s exposed to biting, the infectivsty rate in the fhes
1s high Oceasionally, however, 1t has been found that the usual vector
15 present and apparently untnfected whereas a less common species 1s
heavily infected

On the whole, howeyer, transnussion of the disease occurs where the
common vectors and infectn e human hosts are present simultaneously
The distribution of the disease 1s thus Jargely controlied by the ecology
of the fly

Simultum requires hot morst shady conditions for breeding The
lanze become attached to stones or vegetatton or sometimnes crustaceae
in fast-ranning, well-aerated water and are thus especially frequent
during rainy seasons, often in streams running o\ er rocks which are dry
and exposed 1n the dry seasons

Details of breeding depend on the locality

In Affica 1t 15 greatest 1n the wet scasons Larac are found in small
sapidly ranming streams sn the vicmty of large mvers i undulating
country usually above 1000 to 1500 fect The adults rest in shade under
leaves or mn grass very near the brecding grounds They seldom fly
more than a few feet from the stream in dry and sunny weather, hut
may wander several hundred fect 1 cloudy ot condtions If dis-
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turbed they bite at any time of day, especially 1 the afiernoon Buang
occurs most frequently on the legs below the knee. Dishermen and
athers with occupations assactated with the breeding streams are thus
particularh hiable 10 infection Local reactians to the bite are vigorous.

In Ameriea breeduig contimes on a large seale the whole year round
m damp virguy forests Jysng betucen 2000 and 4500 feet above sea lecel
It s maamal duning the rains, 1¢ between September and February.
Simitar condinons to those wn Afica are required, including fast-
sunning, well-zerated streams. The adulr fhies leave the forests for the
Jocal caffee plantations where they shelter s the shade of leaves ar 1n
the grass Biting 15 probably more frequent on the upper part of the
bodsy mn these conditions than st 3s m Afnea

GENERAL

Infection probabls occurs at any age. Nodules have been observed
w children under the age of 1 1 ear, but begin to appear more commonty
in children of g vears or more, and m adults The appearance of the
signs of tnfection 1s generally very slow, 1 keeping with the mawration
of the worm in the human host

Ewher sex may be wfected The relatin e madence of lesians n the
sexes 18 largeh a matter of chance exposure to infecuve fhies. For m-
stance, m villages set some way from sireams and rwvess to which the
men go daily for fishing, the inuidence s much greater sn men than
warmet

There s» no racal resistance (o snfeetion The disease 15 much
«ommoner in the local populations of infecunve areas than w vsttors,
but the latter may become infected, expecially after long continued
expasure

Intensits of infection 1s the chuef factor 1n decrding the development
of the chimcal } Itgs d by g the number of
vsable microfilariae wbserved per mgm of skin removed from appro-
priate parts of the body

PATHOLOGY

The lesions of onchocerciasis mnclude the nodules, certain skin
changes, and ocular changes The nodules anse directly from the pre-
senice of the adult worms Opsnron 15 drnaded concernzng the patho-
genests of other lesions, but 1t 1s generally agreed thar mucrofilaniae,
possibly only when dead, must play ar important role 1 them There
1 also an allergie factor

NODYLES
Nodules may contam lviag or dead adults. In the deselopmentat
stages of the tumour the worms are always alive,
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Nodaules develop 1 subcutaneous tissuc, especially near bony struc-
tures Theyv consict essentially of a fibrous capsule within which lies a
mass of coiled worms of both sexes surrounded by an avascular fibrous
inflammatory tissue of varying degrees of cellularity, The infiltrating
cells are usually lymphocytes and plasma cells, occasionally epithchord
or giant cells may be present There are large numbers of eosinophuls
Polymorphs are present m large numbers only after heavy secondary
infection has taken place

On section the tumour is usually whitish yellow and contamns a
hard spongy mass consisting of cellular fibrous tissue hones combed with
sections of worms, together with eggs and microfilariae Occasionally
the central mass may De soft and pultaceous, 1n late lesions the worms
mav be calafied,

The skin over the nodules usually contawns numbers of actine
mcrofilariae, the numbers falling as the distance from the turmour
increases There may be no other epidermal change, but occasionally
there 15 some oedema and slight general and perivascular infiltration
with lymphocytes, plasma cells and eosimophtls.

SKIN LEStONS

In many parts of the body the microfilartae mav be found mme-
diately beneath the shin epithetum, without any local reaction in the
tissues In other areas there mav be some thickeming of the epithehal
layers, especrally the horny laycr, associated with reduction i numbers
of sweat and sehaceous glands A mild degree of cellular filtration of
the subdermal tissues, and some perivascular infiltration of local vessels
15 common, together with some congestion and dilatation of vessels
and lymphatics There mav be some cedema Acute inflammators
changes may anse from secondary infection subscquent to pruris and
scratchmg

Changes in the skin aie usually associated with the presence of micio-
filarsae but the latter are not alwavs present It has been suggested
that 1 the absence of microfilaniae certasn lesions may be allergic in
ongin; some confirmation of this has been offered by the observation
that reactions to filarial antgens are more vigorous in tndniduals
subject to pruriginous changes n the skin

The distribution of lesions and microfilartae m the bods i a given
case depends on the intensity of the infection and the site of the o1gmal
biung In Africa serial skin smps taken from selected arcas have shown
that lesions and microfilantae are concentiated w the tegum of the calf
and hip and to a lesser degree 1n the thighs and less The upper parts
ofthe body are affected only wn relatisels heavs wficuons The distribu-
uen in Amienican onchocercrasis s said 0 be the reverse of this, the
upper half of the bods including the eves bemng most affected
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OCULAR LFSIONS
Microfilaniac have been found in most parts of the eye except the
lens and the retina. 1n some regions they are particularly common in
the cornea, and uveal tract. Blindness may result from corneal opacities,
chorordorennal degeneration, secondary cataract and optic atrophy.

The conjunctina often contains large numbers of actr e microfilariae,
usually with Iittle or no tissue reaction After some time inflammatory
infiltration develops (probably about dead microfilariae) and the
whole tissue thickens and becomes irregularly pigmented.

Living microfilariac do not apparently damage the cornea. Opacities
develop around dead microfilanae and consist of lymphocytes and
plasma cells grouped round the body of the larva which lies stretched
out horizontally These areas of reaction tend to clear spontaneously in
the early stages but later may become permanent and confluent The
lessions 1n the cornea develop i the substanta propria between
Bowman's and Descemet’s membranes The epithelium is unaffected
untl the late stages during which there may be some degeneratne
changes and accompanying vasculanization Ulceration results only
from secondary sepsis There may be constderable folding and some
pigmentation of Descemet’s membrane

The antenor chamber often contains large numbers of microfilarize.
Al h mass of dead filariae slouly deposits at the bottom of
the chamber, engendering a mild inRammatory reaction The obstruc-
tion caused by this mass sometimes Ieads to glucoma. Distortion of the
pupil arises from involvement of the s 1n the inflammatory processes
proceeding 1n the anterior chamber. There 13 generahzed loss of mis
prgment which tends to clump and become absorbed on Descemet’s
membrane and 1n the mass i the anterior chamber. The ciltary hody
undergoes a simular low grade mflammation, microfilaniae are some-
trmes present in large numbers The cyelins produced may give rise to
secondary cataract and glancoma Mcrofilariae have not been found
mn the lens Thev occasiorally appear in the vitreous, which, however,
remains clear

Certain changes 1n the retina, including narrowing of the vessels,
irnegular clumpng of pigment, atrophtc choroidiis and sometimes
optic atrophy with complete loss of vision, are widely believed to result
from onchocercal infection, but there 1s at present some drision of
opinion as to their ong. It has been suggested, for nstance, that they:
may 1n fact be hereditary retinopathies entirely unrelated to the

infection

CLINICAL PICTURE
Onchocerciasis develops slowly as the warms mature 'The pertod of
time necessary for the full maturity of the adult s not certainly known
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but nodules have been reported i1n children less than one year old In

most cases, however, the period 1s considerably longer Itis

to find nodules i children before the age of three After this they be-
PR

early always seen in the
* are more often seen m
visitors The latter may exhibit occasional fever and transient urticanal
pruriginous skin reactions hmted to areas of the face and trunk These
lesions resolve with the appearance of the more permanent signs of
1nfection
The commonest first indication of infection 1s probably the develop-
ment of subcutaneous nodules, followed by the appearance of skin
lesions In some regions, however, the latter appear and may become
extensive before, or sometimes 1n the absence of palpable nodules
Eye lesions appear late and are thus uncommon wn very voung chil-
dren and commener 1n adults with a long history of nodular or skin
lesions They may develop without obvious mtervening nodular or <kin
stages They are rare in non-indigenous cases

NODULES

Nodules first appear as small tumnours beneath the skin, gradually
developing to full size over the course of three or four years They
vary greatly mn size Some may be as small as 2 or 3 mm across, others
as much as Go mm Some are too deeply situated for palpation

‘The nodules are firm and not tender In the quiescent stage the skin
moves freely over them In somc areas they are loosely attached to the
bone below, especially on the skull, where they may be bound to the
periosteur and 1n the course of time come to lie 1 a shallow depression

The nodules are usually very obvious, well rassed above the general
surface of the skin, and sometimes pedunculated, especially 1n the gron
or near jowts

They tend to remain quiescent for years, and normally cause the
Ppauent little trouble unless they hecome secondanly infected Ocea-
sionally, however, there may be a mild inflammatory episode, lasting
a few days 1n which the tumour enlarges and hecomes tender, and the
overlying skin becomes erythematous and oedematous These mnflam-
matory changes are most often seen in tumours in the neighbourhood
of Iarge yoints

The number of nodules varics enormously from patient to patient
and from region 10 region In the mdnidual there may be only one,
ar many of varying wizes In one district 1t may be common to find
multiple nodules, 10 another none or only a few In parts of West
Africa, for 1nstance, the number 1 a gnen patent vanies from 1 to 20,
1n certan areas of Last Africa 1t 1s common to find go or more, some-



98 Clinical Tropical Diseases

tumes over a hundred; i America there are usualty onhy a few. Insome
areas it 1s common to find extensnve shan lesions with few or no nodules

The distibution on the body 15 equally uneven In Mexico and
Guatemala nedules are found almost always i the head, particularly
s the scalp, and there are few on the trunk In many parts of Africa,
they are rarely found on the head and are commonest on the trunk,

/(m"”’”‘]
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Fiu 11 Onchocercal nodules over trorhanters
amd elbins

1 the Jateral intercostal spaces, m the anllae, in the pelvic region orsn
assooaation with joints, especially the elbow and knee. In some areas
1 East Africa they are found commonly on the head and also on the
trunk

There 55 no good explanation of the location of the tumours It is
believed that some anse at pomts where thete 15 2 confluence of
Iymphatic vessels, or where same obstructton ta lymphatic flow arises =
2 result of pressure, for example, from headt - %7 1
that the -~~~

often )
v waubipte they often appear in circumscnibed

Wh
groups of half a dozen or more scattered unevenly over the trunk
Lesions on the scalp often occur 1n groups of two or three
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© 12 Same paticnt
Note nodules on buttock and <hanges i the skin texture
[Courtesy of Annals of Tropucal Mcdicine and Parasitology., Laverpool
Photographs by Prolessor D B Blacklock]

SKIN 1 FSIONY

The appearance of nodules s followed or preceded n most cases by
changes i the skin which deselop inudiomly and may beecome sery
disturbing to the patient

surrounding skin There may be desquamation of the horns lavers
These areas are imntensely 1tchy and may cause imsomnia, secondars
mfection often arises from constant scratching

In very heavv infections the xerodermatous changes affect the face
and ears, in which dense 1rregular swellings develop Microfilanae are
usually present in she superfical lavers uf the cormam 1n carkh fesions
and deeper 1n fater more dereloped lestons Ol lesions are often
referred to as ‘burnt out’ In them the shan 1s thin and depigmented in
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patches. The elasticity is gone and the microfilariae are found only in

the deep lavers of the corium. This type of lesion is no longer infective
B S N N A S AR

Fic. 13 Chanees 1 the skin 10 Onchocercians
{Note nodule over fibs)

Amenican onchoceraiasis gives rise to somewhat similar changes in
the skin which have been given special names from time to time The
distnibution of lesions and microfilariae is from above downwards,
unlike the African form of the disease Thus, the most ads anced [esions
and the noduyles are found on the head, neck, shou_lders a.nd upper arms
and trunk. Hard ocdema of the neck and face, including the ey ehds
and sometimes the ¢ars has often been described. This oedema is

infiltration and in the eatly stages
e, Urticana is also

accompanied by some lymphocytic
may give the skin a hard glossy app
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present Inwhite skins a greenish tinge has been observed in the affected
skin, giving rise to the local name of mal morads These lesions are often
extremely 1tchy and fiequently infected from scratching

“Coast erystpelas’ has been described as a complication of Amenican
onchacerciasis but 1s now considered to be primanly streptoceccal tn
ongin The patient suffers from hard aedema of the face, sometimes
invohng the hps and eyelids The skin 15 tense, oedematous and pain-
ful and there 15 a severe general reaction wath high fever Similar lesions
hase been described on the limbs

It 15 often difficult to distinguish onchocercal skin lesions from the
effects of secondary infection, the presence of other iafestations such as
scabies, or the cffects of deficiencies Nevertheless, there 15 ample
evidence to indicate that the prunginous and xerodermatuous lesions
descrabed above are related to the worm mfection

OCULAR LESIONS

The maidence of eye lesions in endemic onchocerciasis varies con-
st e A e, onEnY

in some parts of Africa, but in others the inaidence of eye lesions 15 low
and that of blindness s ery small The Iatter 1s parucularly so in districts
of Sterra Leone, for example, m which nodules are rarely found 1n the
head and eve Jesions are uncommon In Ghana the 1naidence of eve
lestons varies In some areas 1n the north it 15 as high as 10 to 20 per
cent of thase infected

In general, ocular changes appear most commonly mn indiiduals
with nodules on the head, but they may accur 1n the absence of nodules

In the ordinary course of events ocular lesions develop late An
terval of vears usually elapses hetween the appearance of the first
nodules and the beginning of changes 1a the eyes This intersal s
believed to he ¢ontrolled to some extent by the age and general condt~
tion of the pauent and the presence or absence of nodules near the
eyes

The more advanced eye lesions are commonly found only m muddle-
aged or older mdniduals They have occasionally heen reported 10
cluldren under five years of age

The development of ocular lesions i Afican onchacerciasis mav
fullow a steacly progressie pattern, the early stages of which are so
mild as to be often overlooked In the Ameican diseasc the omset mis
be more rapid, and s accompanied by lacal pan which  pevastent
durmg the hours of sunfight There 1s fitst 4 nuld chronte cotjuactnats
subject to exacerbations with gradual thichemng and some pigmenta-
tion of the conjunctna wath hittle or no snfection Corneal opacities

"

S.I.;q RTE o~
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v om e e e .
ment may appear. Vascularization of the conjunctiva such as is seen
ininfectine conjunctivitis 1s not, however, a feature of the condition
except i the late stages. Lesions of the anterior chamber, iris and cilary
body may continue to develop insidiously, with very httle pam or
discomfort but with increasing deficiency of vision In the course of
five to ten years blindness may result, especially in the presence of
dary 1nfe or track from opacity, dary cataract or
glaucoma Uncomplicated anterior eye lesions probably do not often

lead to blindness

In many cases of onchocerciasis, even when there are no nodules in
the head, microfilaniae are present in considerable numbers in the
conjunctina Changes similar to those in the skin may or may not be
present 1n the early stages, but as the condition develops, mild cellular
mfiltration of the superficial tissues occurs and there may be some

develops affecting mainly the interpalpebral arca especially on the
nasal side but often involving also the pupillary area The opacities
develop as tmy rounded grey areas with ill-defined margins; many
may develop and ul Iy become confluent; producing a character-
1stic ‘frosted glass’ appearance. Even at this stage there is very hutle
vasculanization unless secondary infection is present Pannus when
present usually develops on the inferior segment 1n contrast to that in
trachoma The cornea does not ulcerate mn the absence of infection
With a sht lamp microfilariac may often be scen mn the aqueous,
sometimes singly, sometimes m groups Dead mucrofilaniae may accu-
mulate n the course of time 1n the bottom of the anterior chamber to
form a brown-grey mass which later becomes mvolved m progressne
slow inflammatory changes which include the ins The most charac-
teristic early change 1n the latter 1s generahzed loss of pigment, espec-
ially from the inner margn of the iris producing the so-called spongy
‘pumice-stone’ effect. Pigment occurs in scattered clumps i the 1ris,
m spots on the corneal endothehum or on the adjacent lens surface
Pigment may also be mixed with the mass of dead microfilanae and
inflammatory trssue mvolving the floor of the chamber The iris be-
Sy A Cal

USRI S )

changes in the iris are the absence of acute general nfiammation and
the peculiar lack of severe symptoms Similar changes m American
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onchoceraiasis haye been associated with intense pain, which may anse
from complications, such as glaucoma Cyelitis of a sinular mild
asymptomatic type commonly follows the initis and leads to serious
complications, particularly secondary cataract

Glaucoma, with ulumate optic atrophy, may result from either
cyclitis ot obstruction 1 the anterior chamber ansing from the low
grade inflammatory changes described above

The lens does not harbour mucrofilarrae Nevertheless, cataract 1s
common, presumably following degenerative changes in the cihary
body Microfilaniae have been seen i the vitreous and may cause some
opacities It 1s not known how significant these are

In some geographical areas changes in the fundus have been ob-
served 1n individuals with heavy infections or wath extensive ‘burnt-out’
skin lesions

Microfilariae have net been identified 1n the living retina, but have
been absered occasjonally 1n enucleated eyes

The retina may show one or more areas of degeneratne changes
which may extend to the disc margin and are roughly crcular and
fairly well demarcated from the normal area Within these lesions the
retina 13 abnormally transparent and the pigment 1s collected centrally
1h one or two masses; the background has been described as resembling
“cracked sun-haked mud’ Small aggregations of pigment lying over the
vessels may he present in the atherwne nnrmal reunal fields There
1 atrophic ¢ dins The d | changes are
accompanied by some degree of opuc nerve atrophy, with well-
defined disc marguns

Retinal changes mav be associated with lesions tn the anterior eve
It 15 1mportant to note, however, that in some regions it 1s common to
find cases with extensn c retinal damage and hittle or no change in the
rest of the eye hevond munor lestons in the inis or cornea Cases of the
latter type may have no palpable subcutaneous nodules, but there are
nearly always extens e skin changes

Indniduals with well developed retinal changes are usually com-
pletely blind There remans some doubt about the cause of these retinal
lm?ns Some obsery ers relate them directly to the onchocercal infection

possible to assess fully the importance of onchocerciass as a blinding
agemt

OFHER LOMPIICATIONS
Elephantasis sinular to, but milder than that resulting from infection
with W banerofts and B malare 15 beheved 16 develop occasionally in
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onchocercal ifections. The oedematous skin changes are less pro-
nounced than in the other filariowd infections, and appear most com-
monly in the scrotum and in the leg below the knee, Onchocercal
lymph scrotum and bydrocoele are not uncommon; the fluid contains
identsfiable microfilariae.

There 15 normally a T in | cases.
Occasional very high counts of rosinophils have been recorded.

cderabl hil, blish

COURSE AND PROGNOSIS

Onch iasts is a progressive condition which causes little harm to
the pabient unless the eyes are imolied In the latter event the prog-
nosis for \ision may be unfavourable

DIAGNOSIS

It may be dufficult to ish between an cal
nodule and a fibroma, lipoma or enlarged lymph gland Nodules may
sometimes be mistaken for the juxta-articular nodules of yaws.

Duagnosis 1s made by excston for hstological examination and
identification of the worm, or by aspirating flurd from the nodule and
wdentifying the mucrofilariac and eggs. Fluid aspirated from a nedule
will usually contain eggs and microfilariae but their absence is not
absolute evidence of a negative diagnosis, since a tumour may be

fibrosed or ionally carry worms of the same sex or
even only one worm.

Microfilartae should also be identfied by examunation of skin or
conjunctival smps They may be found most eastly in samples of skin
taken from the region of a nodule. The shin is hifted (by inserting a
needle beneath it or squeezing it firmly between the finger and thumb
of ane hand) and cleaned with aleohol; a fine shavir]g 15 thJcn removed

the conjunctiva 1s unnecessary for repair
In most cases of ocular onchocerciasts microfilariae are to be found
1n large numbers in the bulliar conjunctiva. A shit Jamp is necessary o
sdentsfyy them in the anterior chamber of the eye They are best looked
for in the mferonasal quadrant X
Dufferentiation of the mil lariae from others found 1n
the skin requires stained preparations (See pp 87-9)
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OTHER DIAGNOSTIC METHODS
Complement fixation and intradermal tests have been devised using
antigens made from O roltulus The results are equivoca), owing to the
tugh proportton of posttive reactions m control cases

TREATMENT
SURGICAL EXCISION OF THE NODULES

Where 1t is practicable an attempt may be made to remove all
dentifiable nodules Successful excision of nodules elyminates at any
rate the great bulk of adult worms and may eventually Iead to :mprove-
ment in skin and ocular lesions or at least to the retardaton of the
progress of the latter

CHEMOTHERAPS

Two drugs arc at present used with some success, 3¢ antrypol
(suramin, germanin) and hetrazan

) .intppots This drug 15 alvo used extensnvely i the treatment of
trypancsomasis (see p 403) 1t causes the disappearance of some
mctofilariae from the skin and kills at least some of the adults in the
nodules,

Dosage Yor an adult, an initial dose of 0 2 gm, followed by 1 0 gm
mtravenously once every 5 days for 5 or 6 doses

(1) Hetrazan (diethylcarbamazide) The chief action of this drug is
apparently on the microfilariae It 15 more rapid than antrypel i aes
action

Dosage In the adult, start with an oral dose of 2 mgm per kilo hody
weight once a day for the first day, twice a day for the second or third
day, and threc ttmes 2 day for the third or fourth and consecutive days
for a total of 21 days

Tovierty Both antrypol and hetrazan may be followed by unpleasant
effects, including burming and redness of the eyes, pruritss, hard
oedema of the face and ears, and sometimes of the limbs, and shight
fever The reactions are more severe with hetrazan Antibistaminic
drugs partly relieve these reactions, and may be given as a routine

The imtial dose of © 2 gm antrypol 1s given to test for possible 1dio-
syncracy to the drug, indicated i the firstinstance by the appearance of

Tretrmr and aaese [P DR N

Towic reactions to hetrazan commonhy appear after the first few
doses These reactions are largely allergic and may be controlled by

grang standard doses of anuhustammnse drugs for the first four to five
dws of treatment
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PROPUY LANIS

The control of the vector 1s a difficult entomolagical prablem which
has 1ts own special aspects 1 different Jocahties. The chmination of
Sematnm fites 1s the ultimate obyective,

Protection against biting is affarded tn some degree by means of
protectne clothing designed to protect che lower legs, and by use of
repellents

LOIASIS

DEFINITION
An wfestation with the fifartal worm Lo loa, transmuted by species
of Chrsops thes The condinion 1s confined ta certam regions of tropical
Africa and characeerized chrcatly by fugitn ¢ or ‘Colabar' subcutan-
cous swefhngs

GEOGRAPHICAL DISTRIBUTION
Losasis 1s found 1 equatornial sam forests and on their funges across &
nastow band of terntory stretching roughly from Jattude 50° N to
5 5 from the shores of the Gulf of Guinea to the Great Lakes,
Withia this area the distnbutton 15 very srregular Areas of wtense
wfection occur 1 parts of castern Nagena, the Camervons and the
Belgian Congo.

AETIOLOQY

THE CALSATIVE AGENT

Lorass results From infection with Loa loa, a filarial worm the aduits
of which are shorter and thuckes than 11 bancroft and exhubut raunded
bosses on an otherwise smooth cuticle, The female 15 about wice the
length of the male. The uterus of the female usually contains masses of
ova contmning erabiesos wn all stages of devclopment

Both sexes are found w man sn the connecte tissues They are
found singly, never i copuzla Maturation 1 the host tissues takes about
12 months tn mast cases; periods as short as 6 months and aslong as g or
10 years have been reported

Tatde is known of the life history of the worm sn the human hast It
s not known where fertilzation and lar iposition take place

The adults sander about the tissues usually 1 the solt tissue planes
and cause httle direct reaction on the part of the host. From tune to
time they appear beneath the skun i various parts of the body, especr-
ally where the connecthve tissue 1s Joosely kniz.

For practical purposes man may be regarded a3 the only reservos
1t 35 possthle that in some regions mankeys may 3¢t 23 TesCIVOiry
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Most subjects in whom adults have been identfied will be found to
carry microfilanae also, but there arc some in whom the latter cannot
be found even after the most exhaustn e secarch It is not known whether
m these indniduals there has been unisexual snfection or failure of
fertiization or whether larviposition has occurred 1n some reseryoir
organ and the numbers 1 the blood are too small for detection

The actively motile microfilariae are commonly present m the
blood They arc sheathed and vary n size considerably, the largest
being about the same size as those of W' bancrofts (280-300 ) (See
pp 87:9)

Microfilanae are rarely found elsewhere than in the blood or within
gravid females They hat e occastonally been recovered from lymphatic
glands They are found 1n greater numbers duning the day than during
the might There 15 great vananon, howeyer, m this durnal peniodiaity
not only from pauent to patient, but m the same patient from tume to
time 'lhey are mn greatest about midday

THE VCGTOR

The distribution of the genus Chrysops 15 considerably wider than that
of the disease The species responsible for transmission, liowever. are
those found only witlun and at the edge of the equatorial rain forest,
namely C silacea, C dinudiata and € distinctipennes. Only females are
concerned 1n transmission

Infective microfilariac are ingested by Chyysofis while feeding on the
human host The larvae pass from the stomach of the wmsect to the
thoracic muscles and ex entually present in the proboscis as the infectnve
form by the 1o-t2th dav afier feeding The flies are usuaily free of
wnfective forms by the 17th day

Chrysops breeds in densely shaded slow]y runming streams or stagnant
pools where the bottom 1s sandy but covered by mud and decaying
vegetation The adults normally Ine fugh 1n the canopy of the forests
but are attracted by movement 1 open spaces especially when the
fatter are on hugh ground roughly level with the canops, or i rubber
plantations 1n which there 1s no cover crop In such situations adults
may be found in abundance Thev bite freely 1n shade chaefly 10 the
hours between 8 30 am and § pm, but not in darkness or in direct
sunhight There 13 some evidence that the flies prefer to bite dark skin
They Dite freely on the bare shin and can penetrate loose-kmt clothing

There 15 sumetimes a severe lacal reaction to the bate but this 1s of
very ureqular occurrence and thougl it has been suggested that the
dexelopment or otherwise of local reactions depends largety on whether
mfectine lanvae are introduced at the bute, it mav depend on the pre-
vious sensitization of the patient to the nte of the fly

The mode of entry of the infecte larvae durmg the bnte of the fly 1s
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not known It s most hkeh that they are mtroduced through the
wound made duning feeding.

GENERAL

All races seem to be susceptible toloasis The cordition appears more
commonly in adults than in chuldren, possibly because of the slow
maturation of the worms Males are more commonly infected than
females 10 some areas, probabhy owing to differences in oeeupation.
In highly endemic regions practically the whole adult population is
probably infected

PATIIOLOGY

Adult worms apparently airculate freely in the connective tissue
without usually causing focal tissue reactions. They may for instance
be found acaidentally during surgical operation, sometimes in con-
siderable numbers

The Calabar swelhing consists mainly of cedematous tissue 1n which
the adult worm may or may not be present In the more persistent
swellings there may be some [y mphocy tic mfiltsation of the connectse
and perivascular tissues The origin of these swellings 1s not understood.
Many authorities regard them as local sensitiviry responses to the recent
presence of the adult weorm. Similar tumours have been produced by
the injection of anugens made from the filarial worm of the dog into
the subcutaneous tissues of known sufferers from Jorasis and bancroftian
filareasis

CLINFCAL PICTURE
In many sulyects infected with Loag loaz pathogemic stgns and symp-~
toms may never appear, or mav be so tnvial as to escape notice. In

It 15 not clear what determines the mdividual reaction 1o the anfee-
tion, the intensity of the onginal infection or repeated rewnfections may
be sigmficant and 1t 1s possible that some have a peculiar susceptibahty
to hght infections.

The clirucat effects are mamnly refated to the appearance of the
characteristic Calabar suellings or to the constant migration of the
adult worms, The mcrofilanae in the blood are not befieved to be
concerned in the ciinical picture.

CGALABAR SWELLINGS
These may appear as early a5 three months after infectron; they more
commonly develop after @ year or more and may reappear from time
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to time for many years It 1s common to find only one swelling at any
one time but there may occasionally be two or three

The swellings are essenuially caused by the development of locahized
subcutaneous oedema The onset may be preceded for an hour or two
by sharp local pan and istching after which the swellng appears
within an hour or so and diffuses rapidly, usually becoming several
inches across [t remains this size for several days and subsides stowly
Qccasionally a tumour may last a week or several weeks, particularly

-

T 13 Cafabar saelling
[Courtesy Professor W E Kershaw]

1 areas cxposed to frequent trauma Individual tumours usually arise
and subside in the same anatomical area but occasionally they migrate
slowly, moving several inches before completely disappeaning In some
indusiduals the swellings tend to recur i particular parts of the body,
especially near certain joints such as the wrist or knce In others the
appearance of the tumours both 1n time and position seems to be
entirely fortutous, although there 15 ofien a hustory of some mild local
trauma shortly before the appearance of the swelling

The patient m1y suffer from Calabar swellings at infrequent internals
or there may be bursts of them, as many as six or seven following one
another inside a month

The swellings may appear anywhere on the bods but ate especrally
common 1 areas open to trauma, mcluding the orhit the lower hmbs
and the hands The shin over the tumour s not much affected by
ordema as a rule, it may be a hittle reddened and 1s frequently ser
itechy and hyperaesthenie Somenmes the Calabar swelling may be
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preceded by a localized macular or urticanal rash over or near the
area subsequentdy swollen,

The tumour may cause great pam and discomfort especially if 1t
appears in regions m which the subcutaneons tissuc is firm Where the
l?ucr is loosf ‘and free there may be little or no discomfort. Trauma in

vesults, which mav temporanly mcapacitate the patiént. The swelbings
tend to persist around yoints for longer than in other areas because of
trauma produced by attempts at mosement and may sometimes fast
for wecks, during which the patient suffers severe pain and incon-
ventence - - :

factor m

condition .
partscularly in endemic districts in which work has to be carried on by
labonr wnported from relatively free areas.

Swellings, espectally n the eyelids, sometmes follow rapidly on the
appearance of an adult worm in the local subcutaneous tissues A blow
over the region occupied by an adult may also be followed by a local
swelling In most instances, however, there 15 no evidence of the
presence of the adult worm at the time of onset of the tumour,

Calabar swellings are not commonly accompanied by any general
reaction The cosinophul count 1s usually Iugh n losasis, counts as high
as 8o per cent have heen recorded It vares greatly from time 1o time
n the individual

In some early cases wrregular local erythematous patches may appear
almost anvwhere on the bady, these are sometunes followed by local
relativelv persistent oedematous swellings

EFFECTS OF MIGRATION OF ADULTS

Adult worms are abserved from time to ume mowmng actively in the

subcytaneous tissues. especially i arcas in which the tissues are Joose,

for example, the breast, the frenum of the tongue, the eyelds, con-

Junctiva, pents and scrotum  In these areas the worm can often be seen

very clearfy beneath the skin, moving raprdly wath an undulant move-
G e emta st

RN e

wmes be attracted to the susface by heat and are sand to move away
from cold. In temperate chimates the adulis tend to appear more fre-
quently in the warmer weather, .

The movement of the worm across the conjuncunva results an one of
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the most imntating and charactenistic features of the condition The
coea o ah o e e Dl

De followed by rapidly developing comjunctnal oedema and injection
The eyeld often becomes oedematous and lachrymation 1s severe
Pain and local irrtation are sometimes intense The swelling of the hds
and conjunctiva lasts several days before subsiding completely. The
episode has been described as a feeling of being ‘kicked in the eye”

The clinical mamfestations of lotasis are usually himited o those
described above, namely the Calabar swelling and the occasional
reaction to the subcutaneous wanderings of the adult worms and
eosmophilia In some cases temporary diffuse oedema of a part or the
whole of a limb may develop and last for a few days to a fortmight or
longer, such oedema, parttcularly tnohving the hand and wnst or the
forcarm, 1s commonly seen 1n some districts It may occur 1 association
with an obvious Calabar swelling, but often arises spontancously

Other eflects reported have included generalized urticaria and
ocdema in the region of the wandenng adult Oedema and ervthema

of the skin proper scem to be relativels uncommon except as stated
above,

DIAGNOSIS

In indniduals exposed to infection the appearance of transient sub-
cutancous swellings 15 wsually dragnostic Many months may clapse
between the first appearance of the swellings and the discovery of the
adult worm 1n the eve or microfilariae in the blood Adults may some-
titnes be observed beneath the shin months or years before micro-
filariae appear in the blood In hight infections the microfilaniac may be
present in numbers too small for deteetton by ordmary methods, in
others 1t 1s possible that larviposition may be confined to reservorr
organs 1 the body without any spill aver into the blood stream

The absence of sucrofilanae from the blood s therefore not neces-
sartly of great diagnosuc significance

Nescrtheless i many cases microfilartae are found i the peripheral
blood They should be looked for during the das, preferably round
about nudday, they arc often present throushout the 24 hours The
numbers of microfilana¢ vany in some cases from hour v hone Therc
may be as many a5 600 per 50 cu mm, easth idennfied u a sugle thick
blood film, on the other hand they may have to be searched lor assi-
duously through mam fitms The haider the ohserer fooks the more
likels they are 0 be found In some cases however, no amount of
searching will detect them Thes mav be scen meoning frecly amongst
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the corpuscfes 1n wet preparations in which a drop of bloed has been
covered by a covership Tor diagnostic purposes, however, dried stained
thick blood films are requued. The technique 1s the same as that
required for the detection of other microfilanae. (See pp 87-9)

The adult worms can be seen clearly as they wnggle heneath the
conjunctiva When they are present there is no question of the dragnosis.

Differential diagnosis of Cafabar swelfing from the transtent oedemas
of trypanosomtasis and of other filanial infections may occasionally be
difficult, but the history of Calabar swellings and the search for the
causatine agent should settle the question

In persons with Calabar swellings but no mucrofilariae in the blood
the presence of a high eosinophilia 1s a constant and valuable diagnostic
sign

Skin sensitivity tests using anugen prepared from Drrofilarta or from
adult Loa are useful in diagnosis The same antigens can be used for the
detectron of complement-fixing antibodies i the serumm, (See p 8g.)

TREATMENT

Hetrazan (dielhy leatbamazine) has considerable effect on the miicro-
filanae and less on the adults The immediate results of therapy have
been promising During treatment the microfilartae have been observed
to disappear witlun 2 few days from the penpheral blood and m some
nstances dead adults have been removed from subcutaneous tissues
Calabar swellings may, however, recur after some months

The immediate reactions to treatment mav be violent, and include
generalized urticarra and local iritation and oedema in the region of
adult worms There may be an assocrated febnile reaction and it may
be necessary to interrupt treatment until the effects have subsided

Dosage* For adults: 2 mgm per hilo body weight, given three times a
day, for up to 21 days.

Children are grven doses tn proportion to there body weight

LOCAL TREATMENT

Adult worms should be aseptically removed if possible when they
appear n the conjunctiva Damage to the worm or incomplete
removal may result in severe local reactions of eodema and ntense pain
and sometimes secondary sepsis

Antihistaminc drugs have some effect locally and may reliev e atching
and swelling after oral administration.

The incapacitaung effects of lesions near joints can be relieved only
by rest. If rest is tmpossible, swellings tend to persist for weeks
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DRACONTIASIS

DFFINITION
Infection with the nematode Dracunculus medinensis or guinea worm

GFOGRAPHICAL DISTRIBUTION
Dracontiasis 1s found scattered over West, Central and Last Africa,
in the Sudan, Egypt, Arabta, Persia, Afghanistan, Turkey, southern
Russia, west, central and southern India, Burma, the Canbbean
Istands, and northern Sonth Amenca
In these areas the distribution 1s verv patehn  The local incidence
may be very high

AETIOLOGY

Causative agent Dracontiasss results from infection with the nematode
worm Dracunculus medinensis The climeal effects are produced solelv by
female worms The male has not been observed in the human host

The gravid female 1s enormous compared with the male, measuring
a metre or more 1n Jength in contrast to 30 or 40 mi 10 the case of the
male. The cuticle is smooth, the anterior end bluntly rounded, and the
body when mature 15 largelv filled with the uterus

The female matures 1n the connectin e tssue of the host The gravid
female eventually reaches the surface of the host’s body The skin
ulcerates near the head of the worm and enormous numbers of free-
swimming larvae are ejected through prolapsed portions of the uterus
whenever the leston comes into contact with water Larvae do not
appear 1n the host except within the uterus of the worm

‘The male worm has been identified in laboratory infections of mon-
keys and dogs with mfectrve material prepared from human cases It
1s belicved to be absorbed shortly after impregnating the female Some
authors hold that the female does not always require fertilization 1n
order to produce viable larvae

The wmtcrmediate host 15 the crustacean Cyelops which becomes
infected by the free swimmmg larvae liberated by the adult worm
These larvae will survis e and remain infecuv e for up to six days in clean
water and for as long as three weeks in dirty water or hquid mud  After
mgcsllon by the intermed:ate host the larvae become nfective to man
in 10 to 12 days, provided the water 1s stwtably warm

TRANSMISSION
The human host becomes wfected by swallowing water contaming

infected eyclops The miective larvae are freed unharmed i the gastric
Juice and escape through the small mtestinal wall Subsequent develop-
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the corpuscles in wet preparattons in which a drop of blood has been
covered by a covershp. For diagnostic purposes, however, dried stained
thick blood films are required The technique 1s the same as that
requred for the detection of other microfilariae (See pp. 87-9)
The adult worms can be seen clnrl) as they ungglc bcne.nh 1hc
P

PRI X VTN,
difficult, bt the history of Calabar swellings and the search for the
causative agent should settle the question,

In persons with Calabar swellings but no nucrofilariae in the blood
the presence of a high eosinophiha is a constant and valuable diagnostic
sign

Skin senuitivity tests using antigen prepared from Deroflana or from
1duh. Loa are use[ul n dlaqnosxs. ‘The same antigens can be used for the

Iy

ol P g badies in the serum. (See p. 89 )
TREATMENT
Hetrazan (dielhylcar ine) has i hble effect on the micro-
filariae and Yess on the adults, The immediate results of therapy have
been p g Duning the mrcrofil; have been observed

o dlsappcar within a few days from the peripheral blood and in some
mstances dead adults have been removed from subcutaneous tissies
Calabar swelhings may, however, recur after some months

The immediate reactions to treatment may be violent, and include
generalized urticarta and local irnitation and oedema n the region of
adult worms There may be an assaciated febrile reaction and 1t may
be necessary to interrupt treatment until the effects have subsided.

Dosage For adults 2 mgm per kilo body weight, gnen three tumes a
day, for up to 21 days

Children are given doses in proportion to their body weight.

LOGAL TREATMENT

Adult worms should be asepuically remosed if possible when they
appear wmn the comunctna Damage to the worm or incomplete
removal may result 1n severe local reactions of eodema and intense pain
and sometimes secondary sepsis

Antihistarume drugs have some effect locally and may rehieve itching
and swelling after oral admimstration,

The incapacttating effects of Jesions near joints can be relieved only
by rest. Ifrest ss impossible, swellings tend to persist for weeks,
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If the ulcerated lesion 1s douched with water a drop of mlky flud
wells up 1n a few seconds After an interval of about an hour further
douching will have the same cffect This fluid contains mynads of
active larac ejected from the uterus 1n response to the sumulus of
water.

Dischaige of larvae will conttnue ntermuttently whenever the
affected part 1s exposed to water until the worm has discharged 1ts full

F1a 14 Adult worm an subcutaneous  §1c th Portion af worm extruding lrom
usues ulcerated papule on ankle Blb from
worm over

cand wort big toc
{Photograph by Dr £ € Seuth]

load of lan ac which may take anvthing up to three weeks The tssues
about the presenting head of the worm frequently hecome indurated,
oedematous, reddened and very tender Exen in the absence of
secondary mfection walking may be very difficult, and the patient 1s
compelled to give up hs work

In the case not comphcated by secondary infection the local leston
will beal completely about a month o six wecks after 1ts appearance

Secondary imfection 1s, hnoweser, the rule and mav lead to serious and
unpleasant complications

Occasionatly worms never fully mature or may die b fore they 1each
the surface Under these circumstances they are alhworhed completly ot
partly calafied, sometimes leaving a cord-hke mass pilpabl bencath
the skin, they may also become secondanily intccted and lead 1o abscess
formation so that the first indication of the mlistation 1y be the dis-
covery of fragments of the worm 1n the abscess contents

Gravid fernales which have not et presented at the surface are
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ment takes place mn the connective tissues. Full maturity 15 reached in
about a vear

Cyelops abounds in standing dirty water, particularly in puddles,
ponds, wells, borrow pits and tanks. Infection 15 especially Iikely under
crcumstances 1n which the same supply of water 1s used for drinking
and washing The step wells of India are notorious examples of such
infective locahties.

CLINICAL PICTURE

Draconuasis 15 rare before the age of 4. After this the incidence
steadilv increases, to become highest in the young adult.

The incidence is seasonal in many areas especially in India, infection
occurning particularly during the dry season. Infection with a single
worm s usual, but multiple infection 1s not uncommon. There is no
clear racial or other immunity and reinfection 15 frequent, even in the
already infected subjects

The worm gives nise to no clincal signs until near the point of dis-
charge of larnae The actne stage of the infection is accompanied by
both general and local signs and symptoms

A few hours befare the appearance of the worm at the surface of the
skin there may develop some local erythema and tenderness over the
area i which the pointing is to take place In some cases there may be
general effects sometimes of a severe nature, but in the majority the
Tocal lesion tends to develop without any general reaction

In severe cases there may be generalized prutitus sometimes accom-
panied by scattered urticaria There may be nausea, 1onuting and
watery diarrhoea In some cases dyspnoea may appear and lead to
attacks resembling asthma These general reactions vary greatly in
intensity and inaidence from patient to patient and locality to locality.
Thev subside as a rule by the time the local lesion has ruptured and the
ejection of larvae has commenced

LOCAL CHANGES

The gravid female presents somewhere mn the legs or feet in over go
per cent of all cases It may appear elsewhere, especially in the back,
the arms and scrotum. It has been reported in the orbit It may often
be visible or palpable for 1ts whole Iength in the subcutaneous tissues.

The patient complains of deep-seated stinging pain in the site in
which the worm 15 reaching the surface A papule or group of papules
(which later coalesce) forms rapidly and enlarges over the course of
one or two davs becoming slowly more indurated. The central region
becomes raised and eventually forms a vesicle which soon ruptures,
leaving a superficial ulcer Jarge enough to admit a probe The head of
the worm is often visible within this ulcer,
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If the ulcerated lesion is douched with water a drop of mlky flud
wells up 1n a few seconds After an intersal of about an hour further
douching will have the same effect This flind contains mynads of
actne lanvae ejected from the uterus 1n response to the sumulus of
water

Dischaige of larvae will conunue intermuttently whenever the
affected part is exposed to water unul the worm has discharged 1ts fult

i 15 Adull worm i subrutancous  F 16 (6 Portion of worm exiriuding trom
ulccrated papule on ankle Blely fiom

sccond worm et big tou
|Photograph by Dr F € Smith]

load of larvae which may take anything up to three weeks The tissues
about the presenting head of the worm frequently hecome mdurated,
oedematous, reddened and verv tender Even i the absence of
secondary nfection walking may be very difficult, and the pauent 15
compelled to give up his work

‘Iyn‘\he‘ case not complicated by secondary infection the local lesion

“asionany worms never lully mature or may die beore they reach
thesurface Under these crrcumstances they are absorbed completels or
f;nli calesfied, sometumes leaving a cord-like mass palpable beneath
; e skin, they may also bcc.am: secondarily infected and lead to abscess
ormation so that the first indication of the infestation may be the dis-
covery of fragments of the worm 1n the abscess contents

Grawd females which have not yet presented at the surface are
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ruptured
3] 1y severe and

Y and give rise to zlscptlc abscesses
which are fr d by general
symptoms

Absccsscs w relation to the worms are rearly ahways the result of

Such i may invahe deep structures
ncluding tendons, the periosteumn and bones, and may be accom-
paned by severe or even fatal sephicasmia,

In some areas a large proportion of pauents (in some parts of India,
over 20 per cent) suffer from joint lesions, varying from painfut red-
dened swellings to advanced pyogenic infections with later fixation and
deforrmty  The majonty of such lesions occur i the ankles and knees
Changes 1o joints are behesed to accur occasionally without secondary
infection

The peripheral blood usually shows an increase sn eosinophils which
may constitiiie up to 10 per cent of the total leucocy tes.

COURSC AND PROGNOSIS

In the absence of secondary infection the worm will contnue to
discharge Janvae sf brought into intermittent contact with water. The
wnadent ts over whea the uterus » finally emptied and the worm esther
withdraws and s absorbed or becomes extruded to the surface. This
mav take several weeks. Full healing of the ulcerated area may be
expected 1 about a month te six weeks from the onset

Raprd heahing also occurs if the worm is artsficially removed without
damage Senous effects are produced if st 15 broken during removal
After such rupture and retracton secondary anfection 1s almost
snevitable

The most serous consequences anse as the resutt of secondary
mfection

DIAGNOSIS

Patients are usually fully alne to thewr condttion from their own
expenence The development of the local lesion 13 c?mnckmsuc Thc
head of the worm can be sdentified 1 the
tocal fessons Fragments may be recovered from contents of abscesses
Larvae may be seen an flnd exuded after douching the papule with
warm water

Intradermal tests vath antigens made from adult D imedinensis have
given equivocal results,

TREATMENT
The patient should be rested. If posible the affected part should be
elevated
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The local lesion should he kept as clean as possible and secondary
wfection dealt with by standard methods General septicaemia requires
sulphonamides or anuhotics

The worm may be extracted or surgically excrsed

The time-honoured method of extraction probably gives the best
results The local lesion 1s continuously treated with wet compresses
untif the discharge of embryos stops, which may take one or two days
The head of the worm 1s then identified and tethered with a fine thread
which 13 tied to a small stick about which the worm 1s gently wound, a
hittle each day, untl it 1s finally withdrawn The process of extraction
may take a fortmight or more Care must be taken not to rupture the
worm since this acaident 15 almost always followed by sepsis at the
point of the break leading to abscess, celluhtis or generalized septicae-
mia The suck and rolled worm should be kept covered by a stenle
dresung and the whole region should be kept clean and as aseptic as
possible

Imsolvement of jomts requires especial care It may be necessary to
aspurate and immobilize Expert adsice 1s called for

Chemotherapeutic methods relying on the njection of compounds
such as phenothiazine into the region occupied by the worm have not
proved very effectine

PROPHY LAXIS

The successful control of dracontiasis 15 achieved by providing
adequately protected water supplies, and the erection of infection-proof.
wells Tnsecticades such as D DT may be uscful for controtling Cyclaps
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THE CLINICAL EFFECTS OF EXPOSURE
TO HEAT AND LIGHT

EFFECTS OF EXPOSURE TO HEAT

HE effects of heat on the body arse from interference with the
heat controlling mechamsms or from disturbances in the electro-
Ite-water balance and cardiovascular system, or both.

In the fornter category are the syvndromes of heat hyperpyrexia and
thermogenic amdrosis, 1n the latter, hbeat exhaustion. These syndromes
may appear as distinct entitres or be associated In the account given
below they are treated separately

PHYSIOLOGICAL PRINCIPLES

A short account of the physiclogical control of body temperature,
electrolyte-water balance and the cardiovascular system on exposure
to heat is necessary n order to understand the pathogenests of these
conditions and the principles ef treatment

Body temperature At any given moment the temperature of the body
15 determuned by the balance that exists between heat production and
heat loss In ¢old or P chmates, bolic production of heat
15 dissipated from the body surface by the physieal mechanisms of
radiation, consection, and (rarely) conduction Loss s reduced autono-
mucally by pertpheral vasoconstruction, and artificially by protective
clothing The varations 1n the blood flow through the skin are regulated
by central reflexes imated by ternperature changes in certain skin end
argans and 1n the bload flowing through the hy pothalamic areas of the
brain

Suceating In ambient temperatures above bady heat, radiation and
comvection are tawards the body and the only methods of heat loss are
by evaporation of sweat, and (to a much smaller extent) by insensible
perspiratton through skin and lungs If the maximum heat loss from the
bady by these mechamsms fails to balance heat gawn from radiation,

, and boll body rises Radiation heat

gain may be reduced artficially by protective clothing, but ths muer-
feres with evaporation of sweat at skin Jevel.

Sweat 1s secreted by glands which are under autanomc control It
11 essentially a hypotonic saline solution Iis salt content is of secondary
tmportance except when sweating 15 exCessive. 1ts primary functron
15 to provide water for surface evaporation and cooling Sweating may
be ritiated bv a rise m temperature cf the skin end orgars but the

18
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principal sumulus anises from increase 1n the temperature of the blood
passing through the hypothalamic centres Heating of these centres
causes panting and sweating, destruction is followed by mhibition of
sweating and an uncontrolled rise of hody temperature on exposure
to heat

- ' ' oo i .
long; as exposure continues, the sweating rate falls off Certam drugs
mcluding atropine considerably depress sweating

The evaporation of sweat 1s more efficient m hot dry than 1n hot
maist climates It1s facilitated by movement of air at the body surface
Abhout one-third of the amount of sweat secreted 15 usually evaporated
on the skin, the rest escaping as draps or soaking mto the clothes

Continuous exposure to heat results in acchmatizaton, effective
sweating beginming at a lower body temperature than on first ex-
posure, and the rate of secretion at a given temperature 1ncreasing

Weater [salt balance The normal balance may be upset in hot chimates
by the development of deficiencies of water, salt, or both, brought
about by nadequate intake, excesseve loss, or both Water balance ma
hot environment 1s discussed below

The average healthy indmadual m a hot chimate secretes about 750
to 1000 ml of urine per day Except in extreme dehydration the daily
volume does not fall below about 300 ml

For practical purposes, the only electrolyte of consequence mn ex-
posure to heat 15 sodwm chlonde The toncentration of salt i the
sweat of a healthy subject 1n a temperate climate varies fromo 1 100 3
gm per cent. After continuous exposure to heat, espectally where there
15 shight deficiency 1n intake, the salt content of sweat may falt

Salt deficiency tn heat exposure usually results from excessive loss in
the sweat, 1t may be aggravated by drarrhoea and vomiting When
severe, 1t leads to secondary dehydration The loss of salt can be adjusted
m heavy working conditions by an intake of 25 to 30 gm per day,
half this amount suffices in the normal adult not sweating unduly

Salt loss 1s hmited to some extent by reduction mn the output in the
urne Tn severe salt loss the electrolyte may d 1
from the urine

Carditascular system Mention has already been made of the changes
which occur in skan circulation on exposure to heat In addition there
15 a shight increase 1 blood volume following readjustment of water
b:ll:nc: between the tissue cells and extracellular flurd

- Ceet. ot P
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there 1s at first a small increase 1n cardiac output, which falls consider-
ably when the posture is suddenly changed to standing, with a corre-
sponding nise in pulse rate and fall of blood pressure. As the subject
becomes acclimatized to heat these phenomena become less apparent
These orthostauc vanations in the circulation are useful to the physician
as an indication of the state of cardiovascular acclimatization. For in-
stance, 1n heat exhaustion the change in posture from lying to standing
may provoke such violent circulatory changes that syncope results,

After exposure to very high temperatures or in an indwidual in
whom the body temperature has risen very high, the compensatory
changes in blood volume and airculztion may be inadequate and shock
mav deselop, accompanied by acute fall in effective blood volume and
n blood pressures. Vascular collapse most commonly occurs in heat
exhaustion It masy be accompanied or succeeded by renal or hepatic
failure

HEAT PYREXIA AND HYPERPYREXIA

DEFINITION
A nse of body temperature accompanied by general symptoms after
exposure to intense heat When the temperature reaches or exceeds
107" F the condition is arbitrarily referred to as one of hyperpyrexia
and a syndrome develops which may end fatally. The chincal picture
oniginates from fatlure to control the body temperature consequent on
i of sweatig; 1t may be complicated by coexistent electrolvte
water imbalance and by shock

AETIOLOGY

endured by stokers, do not initiate the syndrome.
Hyperpyrexa appears most frequently in unacclimatized subjects or
in individuals, for example miners, who have lost their acchmatization

equally readily in the vasttor to the tropics or the mdig.cnoux papulation

Certamn predisposing factors are imp . Anything l.ha! interferes
with the evaporation or production of sweat may precipitate the syn-
drome. For instance, excessive clothing, lack of air movement, or
enclosure in a confined space may prevent evaporaton of sweat and
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so it heat loss Extreme dehydration may lower the production of
sweat below the amount required to control heat loss by evaporation
Acute febnle 1llnesses particularly matania and pneumomnia may also
induce the onset by mhibition of sweating dunng the fever

Orerprodi of heat 1s important  Metabolism may
be unduly excited by excessne protem 1ntake, or by the overactivity of
endocrime glands, especially the thyroid More commonly, excessive
muscular exercisc 15 responsible Pregnancy 1s also an important factor

A history of previous attacks of hyperpyrevia 1s unusual

PFATHOGENESIS AND PATHOLOGY

TP [ - o e . e

after death depend largely upon whether the predominant climcal
feature was the hyperpyrexia or vascular fatlure In exther case, ngor
mortis 15 rapid and the cadan er blood is flmd In cases which have been
predominantly hyperpyrexial the brain 1s congested and the lesions
therem are primanly neuronal, the pattern being degeneration and
ultimately necrosis of nerve cells and replacement with ghal tissue
In rapidiv fatal cases the neuronal degenerative changes predommate
but 1n cases which have survived for some days there 15 considerable
mfiltration of the degenerate regions with glial cells Cases complicated
by shock show congestion of the small vessels of the brain and minute

a ges 1nto the brain substance In hyperpyrewal cases neu-
ronal changes are most pronounced 1n the cerebellum, and to a smaller
extent i the cerebral cortex, m shock the cerebellum 13 often un-
affected and the lesion 1s mainly in the deeper layers of the cortex and
the basal nucler Pathological changes m organs other than the bran
depend mamly on the existence or otherwse of vascular fatlure In
cases which survsv e long enough and 1n which vascular failure has been
prominent, centrilobular necrosis of the liver may occur and there may
be renal changes simitar to those of renal anovia with damage to the
tubular epithelium and medullary congestion associated with anaemic
glomerul: In shocked cases petechial haemorthages are common n
most tissues including the mucous membrane of the upper small
mtestine, and the endocardum, pentoneurn and pleura

CLINEAL PrcTURE
The onset 15 abrupt and occavopatly dramanc and totally un-
expected (the so-called “Hlash’ b perpy rexial In a few cases there are

well defined prodromal svmptoms which appeat and develop several
days before the onset
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Pauents in whom the onset is rapid ave frequently admitted in a
state of delium or coma, and on recovery may be unable to give a
clear history. Where the onset 15 more gradual, however, there is
usually a hustory of headache, d iness, 1 and mental

fusion, often d by p ive dizziness and i
an unsteady gait Anorexia, nausea and vomiting are common. There
may be difficulty 1n speech and swallowing. Intense thirst is common,
leading to heavy consumption of fluids with polyuria and frequency
(estimated in a hot climate as two litres or more of urine and micturi-
tion more than four times in the day)

The patient may have observed a reduction of sweating during
exercise, especaally on the trunk,

By the time he 15 exanuned he 15 often 1n delinum or deep coma. If
still conscious, he 15 restless, andous and confused.

The oral temperature 1s very high. It may exceed 110° F The rectal
temperature 15 about one degree higher

The shin 15 drp and flushed “There may be some cyanosis of the ex-
treives The dryness of the skin indicates the pathogenesis of the

1e, inhak of

The pulse rate is fast; frequently over 130 beats per minute. There
may he soft svstolic cardiac murmurs and transient electro-cardio-
graphic evidence of myocardial dysfunction The bloed pressure 1s not
grossly affected unless shock has appeared

The respreatory rate ts high (30 or more respirations per munute).
Breathing 15 shallow but not panting In the late states especially 1n
coma 1t may be sterforous or intermittent, Breath sounds are pmlonged
but unless collapse 1s immnent and Jung oedema has appeared there
are no adventitious sounds Alkalotic tetany has been described.

Central nervous symptoms are pronounced and usually mamlfest
from the onset. Mental changes and coma have already been men-
troned In rapudly progressing cases, delirium or coma, when present
at the onset, tend to persist to the end If the patient survinves for some
days before a fatal 1sue, early coma may temporanly regress and
return termunally In the majonty of treated cases, coma and delimum
disappear quickly as the body temperature falls Incontinence of urine
and faeces is COMMON 1N COMALOSE CasES,

Tsi )

Com 'y T ke epilepsy, and muscu-
far twitchings, especially in the Limbs, are common in the acute stages.
The neurological physical signs are, howeer, irregular and vary from
patient 1o patient and from tune to time 1n the same patient They are
most obvious in subjects 1n whom Jugh fever is the predominant
feature.

The presence of signs of salt deficrency in some cases has led to con-
siderable confusion 1n the description of the syndsome, It should be
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reahzed that 1n heat hyperpyrexia such phenomena are of secondary
and not pnmary pathogemc signficance

The urinary volume and constituents depend on the chnzcal state
If salt deficiency already exasts the volumessmall and theremay be hitle
or no excretion of salt There may be some polyunia due to water di-
rests imttated by drinking before the onset of hyperpyreta In cases

pl d by shock the of renal anoxta may develop
(Seepp 46, 49)

The blood shows no special features other than these associated with
complications  The blood urca nitrogen 18 usually a hetle rased,
occasionally 1 patients with very high fever the total blood non-
Pprotein nutrogen may rise without a corresponding rise 1n urea nitrogen

Total blood and plasma chloride concentrations may be within
normal Lirmuts, they arc low 1f salt deficiency 1s present

Without treatment the severe case will die Death occurs either from
the direct eflects of the high body temperature or from shoch.

The commonest complication 1s med:cal shack which may occur at
any stage At first the effects of such vascular collapse are reversible
butin a short time wrreversible changes oceur, particularly n the bram,
liver and kidneys The onset of shock 1s shown by notable changes
the patient’s appearance The temperature falls rapidly, often to below
normal The sk becomes pale, cold, shightly cyanosed and often moist
with sweat Respiration 15 rapid and shallow The blood pressures falt
At first, the diastolic pressurc drops more slowly than the systolic, so
that the pulse pressure 15 reduced Ultimately the diastohic pressure
may become unmeasurable The airculating blood olume 15 acutely
reduced, with cor ding h licated by nising
erythrocytic count and h lok; The
patient may become restless, irritable and ansious, coma or stupor may
develop Watery diarrboea 1s common ard there may he incontinence

The urinary volume 15 reduced and the oliguna may pass inito anuria
with development of uraemiaSometimes evidence of liver dysfunction
develops The hver becomes patpable and tender and there may be
epigastric discomfort, nausea, billous vomsting and diarrhoea and
sometimes hiceup Mild jaundice sometimes des elops atd bile pigments
may appear in the unne and faeces

The vonut and stools 1n this stage often contam fresh o altered
blood Petechial haemorrhages may appear 1 the <kin and mucous
membianes Signs of pulmonary oedema may deselop termmally

PROGNwSIS

With prompt treatment the mortality s low Death oceurs m 24
hours in most fatal cases, some may sunvive for as lng as 12 days Early
death results largely from the high fever, later deaths from shack The
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prognosss in an individual subject is determined by the length of iflness,
the height and duration of the fever, and the presence or absence of
shock Shocked cases or those with verv acute onset and rapidly
developing coma have the poorest prognaosis.

With adequate treatment the recos ery should e rapid (i e. a matter
of few davs) and permanent In some patients, however, unpleasant
sequelae may develop, including changes in personality, persistent and
wriating ammesia, sexere headaches and various nervous ties

DIAGNOSIS

Breakdown of the heat o it ha oes ot occur except

after prolonged exposure There 15 often a history of predisposing

causes Climea! dsagnosss can be made from the high feser, the flushed

dr shan, and the neurological signs, pravided other causes of fever can

be excluded, sspecrally falaparum malana sn whieh Iyperpyrevia may occur
as a comphication The blood rust aluars be examned for malana parasites

TREATMENT

T is designed to lower the temperature and promote sweat-
g For the immediate reduction of the temperature any availahle
method of cooling should be used

The patient should he hept quiet and nursed in a cool or arr-conds-
uoned room The body temperature can easily be reduced by evapora-
tion of water from the skin surface The patient is stopped, covered
Iighils with a wet sheet, and fanned s1gorously, so as to keep up con-
tinuons eyaporation Conbnnal spraying with cold water or immersion
m a cold bath wil be equally effective During the operation the
temperature must be recorded every few minutes It uwsually falls
rapdly after the start of treatment. When it has fallen (0 about 102° F,
active treatment should be stopped, othersaise the panent may collapse.
The temperature usually continues to fall to normal aor below withour
further 8 dary nises of temp may occur within
the next few hours or even davs. These may require treatment on the
same hines In most cases natural sweating 13 restored afier the first
treatment In more severe cases the re-establishment of sweating is
slower and teeatment may have o be repeated

Comphcations are treated as they appear. Shock and dehy dration
need parenteral fluid therapy (see pp 61, 127) Intrayenous infusion s
nat otherwise indicated

Sequelae are often 1esistant 10 treatment These mctude personabity
changes and neuralogical signs, stich as xrnvahcm_cm of the cranial
nerves or hermplegia, which tend to persist. Persistent headache is
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common but usually clears up after weeks or months, 1t may he reliey ed
in some patients by meotime amide

HEAT EXHAUSTION
1 SALT/WATER DEFICIENCY

This condition 1s most frequently seen in hot conditions, espeaally
1n association with heavy manual labour Sweating 1s not inhubited and
beat Joss 15 thus not affected The body temperature 15 seldom elevated
much above normal Disturbances of bodv salt water balance and of
the cardiovascular system are always present The most severc cases
are dehydrated and shocked

AETIOLOGY

Heat exhaustion occurs commonly durmg the hottest nme of the
year Itappearsin visttors and local inhabitants of al ages and in exther
sex The most important predisposing factor 13 heavy and prolonged
sweating, with fatlure to replace water and salt

Coexistent febrile tllnesses, especially malaria, are also important as
are gastromtestinal disturbances involuing darrhoea and somiting

CLINICAL PICTURE
There 1s usually a prodromal period lasuing several days during which

develop early Sweatng 15 free m all parts of the bods The unnary
output 15 commonly low

Visual and aural disturbances, such as ‘spots 1n front of the eyes’
and ‘ringing’ 1n the ears may occur In muners and other manual
workers a frequent history 15 ‘L felt guddy, and took a big drink of
water, after which 1 promptly vonuted and fel cramps 1n my limbs *

The seriously affected pauent always yomts Muscular cramps are
more common in patients whe are vormting It 1s often difficult to
determine from the histon whether there 15 obvious water or salt
deficiency, hut consideration of the tremendous losses of fud and salt
during heavy work will usually idicate the posaibifity of dwect de-
ficweney

On exummation the pauent ts extremely exhausted In serious
cases he may be restless and anxious or hightly comatose Centrat
MErvous system signs are, however, much less prominent than in heat
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hyperpyresia They are usually of short duraton and respond readily
to treatment

The oral temperature may be normal or subnormal, or slightly
rased.

The skin 1s cold, moust, pale and inelastc. The facies are pnched,
the eyes sunken, the malar bones prominent Sweaung may be profuse.

In comatose cases the respiration may be decp and stertorous.
Where \ascular failure has developed there may be evidence of
pulmonary oedema

AMost patients vormit frequently. The yomiting is not always accom-
panied by nausea and may be intractable. It is often followed by
muscular cramps, which may be fleeting or severe and occur most
commonls in the legs, arms and abdominal muscles. Occasionally there
may be tetanic carpopedal spasm

The pulse rate is nearly always very fast, very occasionally there may
be noticeable bradycardia.

In nuld cases the systolic pressure mas fall to below go mm Hg but
the pulse pressure 1s low, since the dastolic pressure tends to remain
vl e . U e e T - -

In severe cases vascular failure appears The pulse rate rises, some-

times to 150 to 200 beats per minute. Both systolic and diastalic blood
pressures (all. The pulse may be imperceptible at the wrist. The circula-
ung blood volume 1s grossly reduced; the viscosity of the blood increases
and the haemoglobin concentration and the red cell count temporarily
nise.
Urine The urmary volume 1s reduced to 500 ml or less per day When
shock has appeared, there may be complete suppression of urine,
which may be temporary or permanent, leading to the renal anoxia
syndrome The urme may contamn albumin and hyaline and granular
tubular casts. It is unconcentrated; chloride is present in low con-
centration or absent

Blood The whole blood and plasma chlonide and sodium concentra-
tions are low, especially if vormung is or has been severe The blood
urea mitrogen concentration 1s high, of the order of foo mgm per cent,
even 1n cases without obvious renal dysfunction In acute uraemia
accompanyng the suppression of urine the concentration may be very

high.
PROGMNOSIS .

Uncomplicated and correctly treated cases recover 1ery rapidly.
Shock considerably worsens the prognosis, although 1t usually responds
to treatment. The outlook is bad 1n anuric cases
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Relapses are uncommon 1f the saltjwater balance s mamtaimed and
| i T blished There 1s no ind for removal of
the patient from the hot environment

DIAGNOSIS

Thus history of exposure to heat, especially under working conditions,
and the circumstances of the onset are usually diagnostic In severely
affected patients other causes of vascular collapse must be excluded
In all cases the blood must be examined to evclude malana, especially falcparum
The presence of malanial or other infection does not affect the treat-
ment required for adjustment of the electrolyte balance and plasma
volume There 15 often no detectable chloride 1n the urme, m any case
the chloride content 1s extremely low Reduction of chloride and sodium
levels 1n the bloed will place the diagnosis beyond reasonable doubt

Chlonide 1n the urine may com entently be determined by the Fantus
test, as follows To 10 drops of urine 1 a test-tube add 1 drap 20 pec
cent potassium chromate Then add 2 g per cent sulver nutrate drop by
drop, shaking with cach drop The end-pomt 15 the appearance of a
yellow-red colour, The number of drops of the silver salt solution
roughly equals the chloride m gms per 24 haurs

TREATMENT

The amm of treatment 1s to restore the electrolyte,;water balance and
the blood volume where necessary

The patient should be treated in bed An input output luid balance
account should be kept The wolume of each specimen of urine passed
should be recorded Most cases can be treated orally

Mild cases are given orally up to 5 or 6 litres of fluid, and a total of
25 to 40 gm salt (including the salt 1n the diet) in the first 24 hours
It can be administered n capsules or mn foods such as soup Water
must be given as well as salt

In severely dehydrated and shocked cases or in those with intractable
vomiting fluid must be given parenterally

An mitial pint of plasma given 1 half an hour 13 required m shocked
patients

If dehydration 1s severe, the first pint of 1sotonic saline should be
administered 1 about a quarter to half an hour, and followed by a
further pine in half an hour Infusion thereafter should be slower, 1¢
at the rate of 1 pint every 4 hours by drip Not more than 6 to g pints
should be given 1n the first 24 hours It 1s seldom necessarv to con-
tinue parenteral treatment longer than this

A check should be kept on the urinary chlonde concentration during
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parenteral treatment. ‘Hy potonic® sahne (1 part isotomc saline plus 2
parts isotonic glucose) should be substituted for isotomc when the
chionde concentration begins to rise

Response to treatment is usually rapid, even 1n the severely de-
hydrated wndivrdual The mildly affected patient may be fit to retuen
to work n a few days.

II PRIMARY WATER DEFICIENCY

During the working period of the day, the water intake of the average
indndual in hot climates fails to keep pace with losses in sweat and
msensible perspiration The defictt which results, so-called “oluntary
dehydration’ 1s usually made good in evening and leisure hours, if fuid
1savailable In these o primary water d - of clinical
sigmificance rarely accurs Thurst, honener, is an inconstant and often
mnadequate signal of water deficiency, and flud intake may be m-
fluenced strongly by habit.

Headache, giddiness, fatigue, ohigunia and shght elevation of the
body temperature are features of mild water deficiency arising when
water mtake 1s inadequate for unaccustomed and high levels of activity
andsweating Moreseverefeatures, dantuponh 1on
and vascular collapse, occur generally only in ahnormal circumstances,
for example, in men stranded without water in a desert.

Primary water-deficiency 1s dragnosed readily by the climcal signs
common to all forms of dehydration, It 15 differensiated from salt-
defictency (in which dehydration 1s secondary) by the absence of
muscle cramps, by detectable amounts of salt in the urine, and by nor-
mal or apparently mcreased plasma electrolytes In mild cases, con-
fusion mav arise between water-deficiency and mtnor heat syndromes
such as keat sycope ot evercise-induced heat collapse ‘The latter are merely

pressions of inadeq 1 tion 10 heat, and disappear rapidly
when sufferers are allowed to rest in cool surroundings

I1II ANHIDROTIC HEAT EXHAUSTION

DEFINITION

Thermogentc anhidross, tropical anudrotic asthenia Tlus syn-

drome was first described 1n World War II There 1s some inhibution of

sweating, principally on the trunk and lrmbs, but not on the face and
L B P ] [

disturbances These are, however, not essential features
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PATHOLOGY

It 15 not known whether the ithibrtion of sweating 15 central or
peripheral The high sweat chlonde 1s segarded by some as an mndica-
tion of exhaustion of the sweat glands Others hold that pathological
changes found 1n the glands account for the mhibrtion of sweating In
any gien area of skin, however, relatively few glands are abviously
affected In those afTected there 15 some hyperkeratosis which appears
to obstruct the ducts, Jeading 10 some to rupture snto the surrounding
epithelium which becomes di d, producing an 1
vesicle filled with clear flmd The local lymphatics are dilated and the
assocsated hlood vessels congested

CLINICAL PICTURE

Thermogen:c anhidross usually develops after long exposure to high
temperatures. The onset 13 usually gradual The symptoms are most
severe duriny the hottest part of the day

Iistory The patient complains of exhaustton, dyspnoea and cardiac
palpriation after work or exercise Most patients suffer from anoresta
and epigastric discomfort, giddiness, frontal headache and meomnia
There are frequently subjective feelings of warmth and tightness
the affected skin The symptoms pass off with rest in cool conditions,
but as the syndrome progresses, mncreasing periods of rest are needed,
until finally worh becomes impassible

The patient usually gines a history of extensne prickly heat, which
may have improved considerably some wecks before the syndrome
develops He also often notices that sweating on the body but not en

the face p 1 hes as the synd: develops Some-
times this may be preceded by a short pertod of excessive sweating
The patient 1s restless and appreh The oral temp e lies

between g9° and 102° F The pulse rate 1s fast Resprration is deep and
fast, the rate may exceed 40 per munute In the uncomplicated case the
blood pressure 1s unchanged

On the Iimbs and most of the trunk the skin s dry There may be
small isolated 1slands of sw eating Sweating 1s frec on the face and neck,
the palms, soles, aillac and gromn are usually moist The distribution of
sweating 13 thus stmalar to that 1n so-called ‘cold sweaung’

The skin eruption or mammllaria 1s characterstic It 1s composed
of myriads of tiny grevish papules about 1 mm in diamcter, commonly
surmounted by vesicles contamnng clear fluxd These lesions occur
patches distesbuted on the trunk and on the upper dorsal aspect of the
arms and legs Superficially the condition resembles goose flesh but the
skin hanrs are not imvolved It may be mistaken for prickly heat, but
there 15 no ery thematous ringtng of the papules and there 1s no uching
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or prickling. Between the papules and on the rest of the trunk and
himbs the skin 1s dry and warm. The lesions commonly deyelop first on
the arms, and may spread to the trunk and finally the legs. In some
cases the arms, legs and trunk are involved simultancously. The
papules do not appear on moist areas and are found on the head and
neck only very exceptionally.

Fio_t7 Mammillana o case of thermogenie Ial{!’;;(({‘rmu 4 Hyai
Transactions of Royal Socety of Tropical Medicine and Hygiene,
(Gourtsy of Trans: and Dr R H Mote]

AMammillania may occur without anhidrosis or symptoms of exhaus-
nion. In such cases, sweaung over the affected area is, howerer, often
notably reduced, and there is usually a hstory of previous severe
prickly heat which cleared before the appearance of mammillaria.

Firm oedema of the fingers and arms may occur in some cases and be
associated with enlarged discrete axillary or inguinal lymph glands.
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Changes 1n the blood or urne depend on the state of the body
water/salt balance,

Polyurza due to water diurests with dilute urine but with a normal
output of salt may accur mn cases i which thurst 15 a promunent feature

The salt concentration of the sweat 15 high and frequently exceeds
a5 per cent

Prognosis* The uncomplicated condttion 13 not fatal Recovery occurs
with treatment.

TREATMENT

The only treatment required 1s rest i cool surroundings Where
there are disturhances of water;chloride balance, these should be con-
trolled by adequate admunistration of water and salt, parenteral
admipistration is seldom necessary

There 15 a rapid response of temperature, respiration and pulse The
skin changes disappear more slowly, and are commonly succeeded by
branny desquamation, particularly on the hmbs Enlaiged lymph
glands and oedema subside slowly Within a few days there is increas-
mg ability to exercise without return of symptoms Sweating returns
first as a rule on the tunk At the beginning of treatment, exertion,
exposure to heat, or injection of pilocarpine cause a return of sy mptoms
and the peculiar distribution of sweating Later exposure produces no
symptoms and a normal sweating reaction

Full recovery may he expected i about a fortmight Relapses are
common, especially if treatment 1s too short It s advisable to remote
the patien( from the hot environment if possible

PRICKLY HEAT

DEFINITION

Mibiaria rubra An extremely common and irritating superficial skin
eruption distributed widely over the troprcs ard subtropics

AETIOLOGY

The cause is uncertan Secondary infection with pyogenic organisms
and sometimes fungi occurs and affects the progress of the condstion,
but such infection is not regarded as the pnmary cause Pathological
changes in the sweat glands suggest that the ducts mav become
mechameally blocked by soggy swollen epithelium

Prickly heat 15 especrally common 1n hot humid regions where
sweating 1s likely to be heavs and conunuous Infants and children
with thin skin and obese individuals with mulnple skin folds are often
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severely affected Recent armvals usually suffer most Males are affected
more commonly than females

CLINICAL PICTURE

The lesions develop soon after arrnal 1n the hot humid area. They
begin as numerous scattered small papules a millunetre or two in
diameter, which soon develop vesicles, containing clear or shghtly
mulky flsd Each papule may be surrounded by a halo of ery thema, or
there may be a general erythematous background upon which the
papules develop Insome cases the first sign 15 a patchy erythema which
appears on heating and goes on cooling Papules soon appear in large
aumbers 1n such areas and develop vesicles.

The lesions are seny irntating and the jtching and prickhing leads to
imvoluntary scratching, followed imvariably by secondary infection
In some parts of the body a purulent eczematous lesion may result in
this way, 1n others the papules subside and are replaced by a white
powdery desquamation In chronic cases the affected shin is thickened
and erythematous and batches of papules appear and subside at
mtervals Ttching may persist throughout the condition.

Prickly heat tends to appear i parts of the body where there 1s close
contact with clothes, for example, around the waist or on the shoulders.
It 1s common 1n friction areas, for example, on the wrists where the
coat or shirt cuff moves over the skin, or 1n areas where skin is in con-
tact with skin, for istance i skin folds 1 obese individuals or below the
breasts Its relation to the local production of sweat 1s not clearly
defined Most of the areas mentioned tend to be maist, but the lesions
also commonly occur on the backs of the hands where sweating is
munimal

In infants practically the whole skin may be i olved, and secondary
infection may lead to serious results. It may be necessary to remove the
child from the district to some cooler spot

Prickly heat 1s at 1ts worst 1n the hot wet season and may clear com-
pletely in the cool It tends to recur m a given indidual with the
advent of the hot season, usuaily with diminmishing severity as the sufferer
becomes more used to dealing with it

In some individuals the general effect 1s intolerable and psycho-
logical reactions are not uncommon. Sleep may be difficult Unless
caused by secondary mfection, general reactions such as fever are
neglgible,

DIAGNOSIS

Prickly heat can be d d by its app e and
The groups of small papules, with or witbout crowning vesicles, sur-
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rounded by haloes or background of erythme, are usually unnustak-
able In the early stages they may be mistaken for the mammllaria of
thermogenuc anhidrosis (see p t30) but the lacter can be distinguished
by the absence of local sweating

TREATMENT

The lesions may be very difficult to deal with 1n a delicate shin and
sometimes the only way out s the remaval of the indnidual to 2 cooler
climate Recovery 1n a temperate chmate 1s usually very rapid and
complete so long as seccndary infectson 1s not severe

The part should be washed gently with an antiseptic soap It may be
necessary to determune by trial and error wluch of the latter 1s suitable,
since some may wrnitate the lesions and cause exacerbations The soap
may be allowed to dry for 20 minutes or so on the lestons It 15 then
washed o™ v M cT N

Local Tom patient to pauent
nes harmful to another

from time to time during the day

Pyogemic mfections must be treated before the abore treatment 15
applied Local permanganate baths gven for half an hour twice daily
and followed by zinc oxide dusting powder may be effectne

PREVENTION
Lo

cal 1s unsatsfactory without o preventne
measures The subject should avoid hgh temperasures as mach as
possible He should forgo unsiecessary exertion or frequent drinking,
especially tea, which may enhance sweatmg Tepid baths should be
taken twice a day, and hot baths 31 ouled untcss there 1s ample tme for

Care must be taken to see that the skin 1s thoroughh dred after
bathing The frequent use of ordinary alhaline soaps mas be harmful
Frequent drying of the shin with handkerchiefs or towels will help heep
the lesions under control

Controlled sunbathing 15 beneficial especially for chuldren, sea
bathing offen exacerbates the condition



134 Clinical Tropical Diseases
TROPICAL FATIGUL

Neurotic reactions falling under this heading are adsantageoush
divided into acute and chronic, The existence of such syndromes can-
not be denied, but their relationship to the thermal clement of the
environment 1s less clear. In the tropics, they affect manly the white

on whom 1hc logical and psyr logical stresses of a
small m 1 sur ha\c an eflect which
should not be underesti d Highly individuals are rarely

implicated

Acute neurotic reactions there 15 no doubt that human performance
of skilled tasks, imvolving mental concentration, accurate muscular
co-ordination, and speedy reaction-times deteriorates as ambient tem-
peratures nise. After several weeks or even days of working under such
difficulties, some individuals become 1rritable, disinchined to continue,
and even hysterical They recouver only when removed from their en-
vironment, to which they are temperamentally unsufted

Chrome neurotie reactions tropical deterioration® pumerous minor
dissansfactions mesable 10 small communities combnne with physical
corncens srmmnoad hur laba funt cp alanbial & and Jomcpe —lole am elaan
and actual physical health. It 1s not enough to judge such people as
unswited for hfe in the tropics, and the ecological problems molved
deserve further study and research

EFFECTS OF EXPOSURE TO LIGHT
SUNBURN

DEFINITION AND ALTIOLOGY

Acute solar dermatits Sunburn 1s an acute dermal reaction to
exposure to ultraviolet Light of wavelength 2600 to 3200 A° Heat plays
no direct part m s appearance, although heatng may someumes
make the skin more sensitive to ultraviolet ight Reactions identical to
sunburn occur after exposure to sources of ultraviolet light or to ‘cold’
light such as that reflected from snow or water,

The essennial actiological factor 15 exposure to direct sunlight for
suffiaent time

The severity of the reaction depends on many factors especially the
duration and intensity of exposure, and the area of skin exposed Cer-
tamn areas, including the skin of the back of the trunk and neck and the
popliteal regions, are highly susceptible Skin pigment protects against
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ultraviolet light dark or coloured skin burns much less readily than
fair Stow acchmatization to exposure leads to protection from increas-
wng thickness of the horny layers of the epithchum and deepening
pigmentation

GLINICAD PICTURE

Sunburn follows exposure after a symptom-fiee period of a few
mmnutes to some hours

The first indication ts erythema of the exposed parts accompanied
by ttctung n mmid cases the erythema may be transtent, fading 1n a
few hours, followed Dy complete recovery In more severe caces the
erythema increases and the affected skin becomes oedematous and
shghtly raised The edges often follow the pattern of the exposure, and
there 15 frequently a surrounding well developed artenolar flare
Vesicles and bullae containing clear flud rapidiy form on the surface

The burned area 15 intensely pamnful and sensitve There may be
intolerable pruritus, especially 1n the healing stages

Unless there 15 secondary nfection the inflammatory reaction fades
1n the course of a few hours or days, depending on its severity Blisters
etther rupture or ahsorh, and are followed by desquamation and
peeling

The area im ol ed may show irregular hy per- and hypo-pigmentation
after subsidence of the acute lesion Areas which were covered by
blisters are wsually depigmented

caustng considerable local damage and scarring

Areas of skin which have been sunburned are often left with increased
sensitivity to ultraviolet hight and mav burn more easth on re-exposure
10 sunbight

Most cases show some general symptoms including headache, malaise
and mild nausea In seserely burned patients there may he high con-
tmuous fever, and considerable prostration with fast pulse and respira-
tion Nausea and vomiting are common and often severe Vascular
Eatlure, sometumes fatal, may appear in indn iduals m whom large areas
of skan arc involved

The general reaction 1 tuld cases lasts only a few hours In moic
severe cases its duranon depends on the extent of burmng and the
development or otherwse of sccondary sepss

PROGNOSIS

There 15 a tendency to regard sunburn highthy but 1t must be realized
that the general reaction may be very severe and sometimes esen fatal
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The progress of local Jesions depends on the degree of exposure and the
development or otherwise of secondary nfectton Usually recovery is
complete.

TREATMENT
The burned area should be carefully dcancd with calamine lotion
or hquid paraffin  Anal; or and soap are to

be avorded Blisters should be rupxurcd and the peeling skin removed.
Exposed arcas should be pamnted with calamine fotion containing 0 5
per cent crystal violet Badly imolved areas may be temporarily
covered with calamine compresses, After the subsidence of the early
inflammatory reaction, further apphcation of calamine or zinc oxide
plus castor o1 ointment 1s advisable.

Great care should be taken to avoid secondary miection of blistered
areas, which may be bathed at inten als with antiseptic solutions such
as weak mercuric chlonide (1 4ooo), Local sepsis 1s treated on general
Iines

. LRI . o oe [

stage

The sunburn should be treated Iike a burn from amy other cause and
protected against inpury if necessary by eradling

General treatment aims at sedatton, the control of secondary infec-
tion, and avoidance of further exposure

Severely burned patients may be given barbiturates or morphia if
they are restless or sleepless The admimstration of pemailhin or other
antibyotics, or of sulphonamides may be necessary in severe secondary
snfection

Shock and dehydration must be treated on general lines. (See pp
61, 127)

PREVENTION OF SUNBURY

Sunburn can be avoided by miting direct exposure by the use of
sensible clothing, sun umbrellas, etc, Window glass affords consider-
able protection since 1t absorbs most of the active wavelengths. Acch-
matization may be achicved, especially 1 brumettes, by graded
exposure

Protection 15 also provided bv the use of chemical screens apphed to
the skin in the form of powders or creams

Cosmetic face powders and creams have some protective properties
but these can be enhanced by the addition of certain chemicals, for
example, tannic acid (5 per cent), quinine {5 per cent), p—ammobcmmc
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aard and salol (10 per cent}), which selectivelv absorb the actie ultra-
violet ight
Creams containing these agents should be apphed every 3 or ¢ hours

for promoung pigmentation on exposure without undue risk of
bhurning

The use of creams and lotions contaming hight-filtening agents may
sometimes interfere with sweating and the escape of body heat  Dermal
sensitnity to the contents may exist, leading to various unpleasant skin
eruptions



XI11
LEISHMANIASES

INTRODULTION

HESE are diseases due to infection with one or other of 2

number of spectes, and probably strains, of protozea belonging

to the genns Lesfimama Man appcars ta be the sale mammalian
st of somie species in some areas; in others there are additional mam-
mabian hosts, and in yet others man 1s only a casual host, the essential
hosts heing animals All the parasites, 1 pature, are conveyed by sand-
thes belongng to the gerus Phlebotomus, wn these they undergo a multi-
phicative evcle of developruent Each spectes of Leihmania 1s comveyed
only by certam sandflies, for example L donorani is transmitted by
spectes of Phlebotamus which will niot comen L, tropaca,

Tt s canyeent to classify the Jeshman-al diseases of man primanly
on a chimcal basis into three types, These are visceral, cutancous, and
mco-cutancons lesshmantasis The visceral discase of the Old World is
a reasonabhy clear-cut entth and comententls can be ascnibed w0 £
donovare The cutaneous disease, of which there are several clinical
farms, s the Old World can equally be aseribed to £, trepiea The
muco-cutaneous form, the classical espundta of South America, can be
attnbuted to L brasiliensts In thus classical form the infection begins
cutaneously and fater spreads 1o the external mucosac embohcally, but
1t does not mvanably do o, and mn some parts of South Amenca the
lesions closely resemble certain of those due to L. tropica infection in
the Old World Furthermore, in the Old World where L (ropeca 15 held
to be the cawsatve parasie cases of espundia occasionally are
reported  Again, what clincally 13 csceral leshmanasis, or kafa-
azar, occurs to a minor degree 1n South Amerrca.

The organisms recovered from the various ty pes of humaa fecuon
show differences m culture medha, 1 expermental animals, and espect-
ally on serological testing and i thewr response to drugs, such differ-
ences also are evident between orgamsms recovered fram different aress
of endemctty of apparently the same species.
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VISCERAL LEISHMANIASIS

DEFINITION

Visceral Jeishmanasts, or kala-azar, 1s a condition due to infection
of reticulo-endothehal cells throughout the body with the protozoan
parasite Laskmania denozant The nfectson 18 comeyed from man to
man by the bites of certam sandflics (Phlebotomus spp) i which the
parasites undergo a multiplicative cycle The resultant discase 1s char-
acterized by a lengthy ncubation period, an msidious onset, ard a
chronic course attended by irregutar fever, ncreasing enlargement of
the spleen and of the Iiver, absalute leucopenia with marked reutro-
pema, anaetma and progressne wasung The mortality 1s hugh, death
in fatal cases usually occurring within a couple of years

GFOGRAPHICAL DISTRIBUTION

Kala-azar 15 prevalent i vanous pants of India, especially 1 the
Bengal area and adjacent Assam, 1n parts of China and Manchuria,
throughout the Mediterrancan basin, ard in tracts of Abyssima, the
Sudan, and north Kenya It abso cceurs i certain regions of West
Aftica, and 1t 1s found widely though sparsely 1n South Amenica Hot
and moist chimatic conditions, such as those obtaining along great
rivers, favour the vector species of sandfhes and the propagation of the
disease, m such crcumstances, for example along the Brahmaputra
valley 1in Assam, kala-azar periodically assumes devastating epidemic
proportions

AETIOLOGY

Though primanly a parasitc of man natural Leshmana donovam
wfections occur in some other amimals, especially dogs, many of the
latter are found to harbour the parasttes 1n the Meduterrancan and the
Chinese areas of incidence of the disease The correlation between
human and canine lesshmamasis 1s not constant, 1n those parts of
India where the human disease 15 common dogs are rarely found to be
nfected, in Morocco and 1n Persia, where canine infection 1s common,
the human discase 1s a rarnty,

‘The parasite in man hives in the form of morphologically charactens-
uc, mert, oval bodies (Leshman-Donovan bodies) 1n reticulo-endo-
thelal eells thronghout the body The Leshman-Donovan bodies
multiply by simple fission, are liberated by rupture of their contamung
cells, and arc taken up by further sundac cells 1 which they agan
muliply They appear in small numbers of macrophages n the blood;
in this vehicle they are distnibuted to all parts of the body,
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The most important vector sandflies are Phlebotomus argenbipes, P.
major and P, majer var chwnenses, and P. permciosus, other proven vectors
wclude P, sergentt v ar mongoltcus, P langerom, P. inlermedius and P. longi-
cuspts. In some regions of endemicity the vector species of sandilies have
not been detertuned. Only female sandflies are blood feeders. On
ingesung L. dororant 10 blood these are liberated on digestion of the
meal sn the midgut of the wnsect The Leishman-Danavan bodues there
rapidly become flagellare leptomonads which mgrate forwards to the
cardia, and then to the pharynx and 10 the buceal cavity of the fly,
They multply rapidly and vigorously by simple divssion and, under
suitable conditions, a massne growth of leptomonads blocks the oeso-
phagus and pharynx On the fly’s attempting to take another blood
meal some of these flagellates escape from the proboscis into the bite
wound, and so the infection 1s transmitted to a fresh hast. The injected
Nagellates in this host rapidly assume the Leishman-Donovan form, are
taken up by macrophage celts, and eventually are dissermnated as
already described.

Therc are certain peculiarities 1 the chinical features of kala-azar as
encountered in the various areas of its distnbution For example, the
Medterranean disease affects more particularly infants, and 1s asso-
csated with a high tnerdence of the infection i canines; in India, on the
other hand, kala-azar occurs in persons of greater age, though its peak
intidence is 1 chudren of about 12 years, and canine infection is almost
unknown The Sudanese and the Chinese forms each have clinical
peculariies Such differences have in the past led 1o the wtroduction
of a number of specific names for the causative parasites; there iy no
justification for many of these

Though Letshmania donoran: 1s the name now generally accepted for
the organism causing kala-azar in the East, 1t 15 not uncommon to
find L. ifantum or L dorovani var wfantum used i reference to that
causwg kala-azar in the Mediterranean There are no morphological,
cultural or antigenic distinctions between the two, and the latter name
1s warranted solely for descriptive convenience

PATHOLOGY

Lerstmansa dongeans p

! cells i any part
PR G S

spleen enlarge, and the red bone rrarrow extends bevond its normat
hmugs, Reticulo-endothehial uissue in the hmphate glands, in the
Jungs, 0 the imestinal wall‘, and 1 the shin, sometimes is heavily
parasiized, the degree to which these are affected varies with the strain
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of parasite and from one case to another
There are almost no tissues from which
¢ . Leshman-Donovan bodies have not at
some time been recovered on post-mortem
of cases of kala-azar and, for this reason,
almost every secretion or discharge from
the body at someshas been reported to
vield parasites

Histologicalls the outstanding feature
of parasitized tissue 15 the enormous pro-
liferation of cells of the macrophage type,
Fio 10 Rala-azar Leshman- therr presence overshadows the normal
Donoan Bodses im splcen pune.  Structure of the organ, and many of the
tre material [From E Noble macrophages 1n the tissue wiil be seen to
Chamberlam,  Tevtbookaf iedh-  contain  Leishman-Donoran bodies  An
ane, Jolhn Wright & Sons Lid |
Brntol, 1931} affected organ, for example the spleen,

becomes much engorged and cxpands

until it may largely fill the abdomen, there 1s hittle fibrous tissue for-
mation, and so there 1s no tendency to hardening such as 1s seen 1n the
‘ague cake’ spleen of a chronic malarta infection In the hver the
Kupfler cells, which usually are heavils parasiized, proliferate freely
Fibrous ussue formation i the Iner which oceurs terminally may
produce an wnterlobular currhosis, tus probably 1s caused by nutr-
tional changes and not directly by the parasiuzation That fibrous
tissue formation 1s not a feature of the histological prcture 1n kala-azar
not uncommonly 13 further shown by the return to normal size of an
enormously enlarged spleen and hiver, and their restoration to normal
histologucal structure after effective treatment

Certain changes occur 1n the peripheral blood in kala-azar There 15
an absolute leucopenia to below 4000 per cu om, duc to marked
diminution m the number of the gramular leucocy tes, with an associ-
ated mononucleosis The neutropenta i the later stages of the disease
may become a total ag locy , and this d. 1
1s followed by the fatal comphcation, cancrum ons There 1s a slowh
progressne anaermia, the Ted cels falling in number to betneen 2 and 3
mutlion per cu mm, the red cclls tend to be hyperchromic and macro-
estic, but nucleated cells are unusual Red cell fragility s ncreased,
the secdimentation rate is always high, and the platelet count s reduced,
wsually to 200,000 per cu mm The indirect van den Bergh reaction
usually 15 posine ‘The total plasma protein s tow and there 1s an
1mersion of the atbum-globulin ratio, the serum albunin heing much
teduced and the gamina globulin increased This reversal in the balance
of serum protein, probably due to I er dvsfunction, protides the basis
for the formol-gel, the antimom - and other serum tests employed 1n the
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chmical diagnosis of hala-azar The blood and plasma changes may be
contributed to in old standing cases by hypersplenism.

CLINICAL PICTURE

The time elapsing between an infeenng sandfly bite and the develop-
ment of chinically demonstrable kala-azar varies greatly Incubation
periods of as short as two weeks and of as long as cighteen months have
been recorded. In view of its usually insidious development, and the
charactenistic absence of prostration esen during penods of high fever

1 this disease, many pauents present themseltes for diagnosis weeks or
months after 1ts onset They then do so because of abdominal swelling
caused by enlargement of the spleen and the huer. In cases of this
tvpe the pauent usually sceks advice between three and six months
after infection, but sometimes the period may lie between one and two
vears. Though the onset commonly 15 insidhous, 1n some cases 1t is
acute and simulates the start of an avack of enteric or of malara; the
patient then seeks adsice much earlter

1n its carly stages kala-azar 1s not easy to diagnose on chnical grounds
when 1ts presence 1s unsuspected, There 1s indefinite ill-health and lassi-
tude, but there are no constant physical signs. There are wregular
fever, a low blood pressure, and a high pulse rate; the changes in the
blood picture soon become evident and these, particularly the leu-
copema, should suggest the diagnosis,

EE P
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increase in size has been likened to that of a pregnant uterus, ultimately
st may largely fill the abdomen and extend into the pelvis The liver
enlarges to a lesser degree, but commonly 1t reaches more than half
way to the umbilicus From time to time patients may be encountered
1n whom the spleen enlarges but the hver does not do so, the reverse
may be encountered, where gross enlargement of the hver 1s un-
associated with appreciable cnlargement of the spleen The enlarged
<pleen and the enlarged I er arc neither panful nor tender on pressurc
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F16 20 Temperature chart in kala-azar, showing ntermuttent or
remittent fver with double diurnal nise
(From T. Noble Chamberlain, 4 Textbook of Mediine John Wright
& Sons Ltd Brstol, 1931]

Sometimes there 15 jaundice, especially late n the disease, 1t 15 held to
be of bad prognostic sigmficance In cases of kala-azar from China
and the Sudan ‘general entargement of the hymphatic glands has been
reported, but this 1s not a feature of the disease elsewhere Though the
appetite wsually 1s good, and indecd may be voracious, there 1s steady
bodily wasting, in time the pattent becomes emaciated, with a protru-
berant abdomen due to the gross swelling of the spleen and of the Iner
The fever, which 1s or ¢ , recurs
weregularly, a peculiar character of 1t 1s that the pauent 1s rarely pros-
trated, as he does not suffer from the usual subjective symptoms of
fever Delinum, even m the last stages of the discase, 18 most unusual
The temperature at some ime duning the course of a febrile attack will
show a dauble, or a treble, diurnal me to high peahs These febrile
attacks last from some davs to a few w eeks, they are followed by periods

of apyrexia alo of irregular duratton Sometimes no pertods of fever
are obsery e
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The skia 15 dry aud rough; in dark-skinned races the natural pig-
mentauon of the shin over the malar bones and temples, and around
the mouth, is deepened; it is from this that the discase derives its name
(Blach Sicknessi The hatr becomes dry and brule, and tends to falt
out, even children may become almost bald, but the hair grows again
after specific treatment of the mnlection

Qedema of the ities 15 not particularly in the
under-noutished and debilitated, ascites due to currhosts of the fiver
whick, as already stated, 1s probably a manifestation of nutritionat
disorder, may be seen termunally,

Other ussues and organs which particularly are involved by the
pasasitic wfection 1n some cases include the lungs and the intestine,
The Jungs are imvanably myolved to some degree, an wnitant cough 1s
usual, though physical signs of a pulmonary lesion adequate to account
for rw are absent Broncho-pneumonia and similar complications, due to
superadded infections, are common; these are probably attributable to
2 diminished resistance to infe due to the leucopepia Darrhoca
and even dysentery are also common, it is improbable that these are
predommanthy due to a massive vim asion of the tissues of she bovel wall
by parasites, they, also, are probahly a result of increased susceptibility
to superadded infections

There 15 considerable evidence, particulacly m India, that compara-
tvely mild and sell-ternunating cases of kala-azar occur; the mortality
from the untreated disease even there 15 at least 75 per cent; death
usuath follows within two vears of the onset

POST-KALA~AZAR DERMAL LEISIIMANIASIS

An amportant and not uncommon sequel of visceral lesshmantasis in
Inda, and less frequently i China and the Sudan, 15 the development
of a peculiar dermal lacalization of the parasite A year or so after an
attack of kala-azar has apparently been cured by specific treatment
lesions of the skin which contain Leshmama donsiam make their appeat-
ance. Therr development is not assacrated with marked i-health,
These dermat lestons vary considerably in appearance; some are
enthematous, on the face commonly these assume a busterfly distribu-

resemble leprasy nodules, they may he very numerous; they rarely
uicerate, and latge numbers of L donoeant can be recovered from them
Adi of post-kala-azav dermat leist is made on the time
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of its appearance after recovery from kala-azar, and the recovery of
Lesshmania donzans from the skin lestons

DIAGNOSIS

As 1 every other parasitic infection, the diagnoss of visceral leish-
mamasis fundamentally rests on the recovery and recogmtion of the
causative parasite The parasites almost invarably can be recovered
with relatne ease from the spleen from the bone marrow, from the
hyver, or from the hlood Wlile the numbers present tn any of the
ussues, especaally the blood, may be so smatl that direct examation
does not reveal them, culture! will usually do so

Needhng and asprration of material from an enlarged spleen, the
sternal or some other red marrow cavity, or the liner afford the best
means of finding parasites in ordmary stamned smears Commonly, but
not invanably, Leishman-Donovan bodses are present i great numbers
in any of these sites when the discase 1s well advanced They are recog-
mzed by ther characteristic morphology and intracellular location,
apparently tolated and free parasites are the result of rupture of the
Jarge endothelial cells while making the smear

In additton to a direct exanunaton of stained smears the pauent
should alwavs he given the benefit of 4 culture of material asprrated
from such sites In the case of the blood, parasites perhaps may with
difficulty be found after prolonged search of spectally prepared stained
films, nevertheless, culture, preferably repeated, of single drops of
venous blood taken during a febrile pertod will always grie a growth
of flagellates, blood must not be sown m excess on the medum, which
must be entirely free from any secondary bactenal contamination or no
growth of flagellates will be abtained

The characterstic changes in the bload grve an early indication of
the development of visceral leshmamass Outstanding 1s a gross
i ia, due to a which 15 ciated with a relative
mononucleasss, there 55 a progressne fall 1n the red cell count fo
3 rullion per cu mm oy less

Vartous serum tests are helpful n diagnosis, though they are not
peculiar to thys condition The formol-gel (aldehyde; test 1s performed
by adding one drop of commercial formakin to ahout 1 cc of the
Pauent’s serum in a tube, the muture 1s left to stand at room tempera-
wre A stronghs posune formol-gel reaction 1 mdicated by opacity of
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the serum, which z2lso becomes solid and so resembles boiled whte of
egg, withun two hours of performing the test There are diminishing
degrees of posunity down to a weakly positive formol-gel reaction,
which is read when opacity but no sohdification is evident within
twenty-four hours of sctung up the test It 1s opacity which is the
characteristic of a positive formol-gel test; solidification 1s not of tmpor-
tance in 1ts mterpretation The formol-gel test becomes posttive within
a month or two of the development of the disease, and it returns to
negatnne after successful treatment and restoration to normal of the
plasma proteins.

The antimony (Chopra's) test is performed by mixing a 4 per cent
solution of urea stibamine with a ten times dilution of the patient's
serum 1n distilled water. An immediate heavy flocculum, which settles
on standing within half an hour, indicates a strongly positiv ¢ reaction;
a fine flocculum shows a weaker positive reacton; with a negative
1eaction there is no precipitate. This test may be positive 1n cases where
the spleen 1s much enlarged due to causcs other than leishmanrasis.

The ordinary laboratory animals are isusceptible to infection with
Lershmanta donovam, but the hamster (Cricetulus sp) is \ ery susceptible to
it and this animal 1s much used in experimental work on the parasite

TREATMENT
The trnalent I i ¢ tartrate (tartar
emetrc), was the first drug shown to be therapeutically speaific in
wisceral lexshmantasis, Sodium antimony tartrate, which 1s shghtly less
toxic, 15 as effectne and may profitably be used as an alternatve to it
These two cheap and chemically sumple trivalent preparations of
antimony are still used where cost is a primary consideration, as in mass
treatment They suffer, however, from two major disadvantages; they
are extremely irritant, and so must be given intras enously with meticu-
lous care, and they cause some unpleasant, and very occasionally
alarming and even fatal, totic side-effects No other trivalent anti-
momal compounds hat ¢ proyed comparable to them n the therapy of
kala-azar
A number of newer fent al are p
effective n visceral lesshmaniasis These compounds are much more
costly, 1n view of their more complex chemcal structure; they are not
irritant, so they can be given intramuscularly as well as intrav enously,
and they are less toxic than are the stmple trivalent salts, so a course of
treatment with them can be completed within a slmrt:rr]:)criod

h 11
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refractory to treatment Inadequate, or unsuccessful, treatment with
antimony of any case of kala-azar subsequently renders that particular
case of infection less amenable to 1it, a greater dosage of the metal
becomes necessary to obtain even the inttial response to 1t If successve
sub-curative courses of antimon are a stage
ultimately 1s reached when the infection becomes completely refractory
to antimony 11 the maximum tolerated dosage When a course of treat-
ment with 2ntimony 1s begun, therefore, it should whenever possible
be continued to its completron without interruption Fortunately, when
resistance to antimony 1s developed the ifection remains susceptible to
treatment with certain other drues

An effectne alternative to the anumomals, which 1s of particular
value 1n cases of visceral leish refractory to ant treat-
ment, 1s the diamidine series of drugs The diamidines are synthetic
aromatic preparations which contain no heavy metal, they are thera-
peutically actine agamnst several protozoal infections of man and of
ammals Pentamidine 1sethionate, which 1s readily soluble, does not
cause the troublesome neurological toxte side-cffects produced by some
other diamidines It 1s extremely effective 1n the radical cure of all
forms of hala-azar, it is not effective 1n the treatmens of post-kala-azar
dermal leishmamiasis, which also 15 mare refractory to the antimonials
than 1s the primary visceral infection In cases proving refractory to
repeated treatment with a vartety of drugs, and with greatly enlarged
splecns and hy persplemism, splenectomy followed by further mntensive
treatment may lead to cure

Advocated courses of treatment with a selection of the above
mentioned compounds are as follows

Sodrum (or potassium) antimony tartrate — The drug is given as a
2 to 6 per cent solution 1n physiological saline, the solution must not
be autoclaved as 1t then becomes unduly toxie, The ipections must be
gnen with the greatest care mtravenously, serious slcughing may
follow the escape of the wrritant solution into the tissues For an adult
the first injection 15 one of § gram of the drug; the second imjection
contawns 1 gran; the third and subsequent injections each contain 2
grains of the drug The normal gross dosage of tartar emetic totals

‘715 to 35 grains of the drug; the doses are given daily or on alsernate
ays

The toxic side-efTe

of tari during, or immedt-
ately after, each injection are a spasmodic cough, a fecling of constric-
uon i the ehest, parns tn joints especaally the shoulders, and, more
rately, syncopal attacks These can be minumzed by gning each
mjection very slowly over a period of 10 to 20 mnutes, the patient
should e recumbent for cach ingection and should remain so for
some hours after 1t Very oc I\ iereqularits 1n the temperature,
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the serum, which also becomes solid and so resembles boiled white of
egg, within two hours of performung the test. There are diminishing
degrees of positvity down to a weakly positive formol-gel reaction,
which 15 read when opacity but no solidification 1s evident within
twenty-four hours of setting up the test. It 1s opacity which 1s the
charactenistic of a positive formol-gel test; soldification 1s not of impor-
tance i 1ts interpretation  The formol-gel test becomes positiv e within
a month or two of the development of the disease, and 1t returns to
negative after successful treatment and restoration to nermal of the
plasma proteins,

The antimony (Chopra’s) test is performed by mixing a 4 per cent
solution of urea stibamine with a ten times dilution of the patient’s
serum 1 distilled water An immediate heavy flocculum, which seitles
on standing within half an hour, indicates a strongly positive reactron;
a fine flocculum shows a weaker posittve reaction, with a negative
reaction there is no precipitate. This test may be positive in cases where
the spleen 1s much enlarged due to causes other than leishmaniasts

The ordinary laboratory ammals are msusceptible to nfection with
Leashmanta donovant, but the hamster (Cricetulus sp) is very susceptible to
1t and this animal 15 much used 1n expertmental work on the parasite

TREATMENT
The trivalent tartrate (tartar
emetic), was the first drug shown to be therapeutically speaific i
visceral lersshmantasis Sodium antimony tartrate, which 1s shghtly less
toxic, 15 as effective and may profitably be used as an alternative to it
These two cheap and chemically simple trnalent preparations of
antimony are still used where cost 1s a primary constderation, as in mass
treatment They suffer, however, from two major disadvantages, they
are extremely irritant, and so must be given mtravenously with meticu-
lous care, and they cause some unpleasant, and very occasionally
alarming and even fatal, toxic side-effects No other trivalent anti-
montal compounds have proved comparable to them 1n the therapy of
kala-azar
A number of newer p 1 Is arc th
effective 1n visceral leshmaniasis These compounds are much more
costly, 1 view of therr more complex chemical structire; they are not
jrritant, so they can be given as well as intr: Iy,
. . B o
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cspec:ally \mh pentamudine, 1s often delayed The early stages of deug

are d with an increase in the
!rmpcra(urc and an cuccrbauon of the symptoms, and these may per-
sist The P then falls to

normal, and s]\m'tl) afterwards the spleen returns 1n size to normal with
very remarkah]c rapudity, the abnormalities in the blood picture,

peaally th penia, also rapidly d

ssessment qurt 1t 1s unmwise to pronouncc a patient to be cured of
the disease until at least a year has elapsed after the end of treatment
wnh o chnucal or parasitological cudencc of relapse

dermal lewsh di does not respond to

treatment with the diarmdme series ol'drugs, and 1s more refractory to
antimony treatment than 1s the imutial kala-azar to which 1t 1s a sequel
A full course of antimony treatment should therefore be given, and this
may require repetition

MUCO-CUTANEOUS LEISHMANIASIS

DEFINITION
Muco-cutaneous leshmanuasis, or espundia, of South America 1s a
condition due to mfection of reticulo-endothelial cells, imstially of the
skin and subscquently of the mucosae of the mouth and nosc, with the
parasite Letshma The nfection 13 conseyed
from man to man by the bte of certan sandflies (Phlebotomus 5pp), n
which the parasites undergo a multiplicauve cycle The resultant
disease, after a vaniable incubation period, classically 1s charactenzed
by the appearance of a variety of skin lesions, these commonly are
papular, become nodular, and then ulcerate, later, metastatic lesions
develop in the mucosac and these extensively erode the adjacent tissues
The sepus and munlation resulting from the destructne lesions are
responsible for much suffering and a considerable mortalty Ths
sequence of development 1s by no means invanable, the condition may
not progress beyond the initial cutaneous lesions

OFOCRAPHICAL DISTRIBUTION

Classical muco-cutaneous leishmaniasis, due to L brasifiensis, 1s con-
fined to the lower altitudes of the continent of South America, where 1t
occurs from coast to coast between 21° \ and 30 S 1n well-defined
areas It 1s limited to the hot, moist, afforested regions i which the
vecums are abundant and s a syhan and not an urban discase, 1t does
not occuy even an those parts of the endenuc forest regions which have
bren cleared for settlement In these hot humid areas the majonty of
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muscular eramps, a rapid pulse and collapse occur during tartar emetic
treatment; the appearance of such manifestations indicates the need for
caution in contimung the antimony treatment or there may he a fatal
1ssue

Crea Subamine - This pound contains anti in the pen-
tavalent form, and it has been widely and successfully used in the
treatment of kala-azar 1n India and elsewhere It 1s a mixture of urea
and para-anunopheny ! stibinic acid of inconstant constitution, The drug.
15 gien on alternate days intravenously; it is panful on mnjection into
muscle The smtial dose for an adult is © 05 gm of the drug; the second
15 01 gm, the third 15 0 15 gm; the fourth and subsequent injections
contain ¢ 2 gm of the drug A normal course consists of 15 injections
Urea stibamine must not be bailed 1n solution, and it must not be left
exposed 1o the air as 1t becomes toxic under such conditions

Pentostam (B W ), Solustibosan — Ths is a stable solution of sodium
antimony gluconate which contains 100 mgms of antimony, 1n the
pentavalent form, n each c¢ The mjections are gnen daily intraven-
ously or intramuscularly. The adult dosage, alter an inmally smaller
one, 136 ccdaily toa of 12to 14
suffice i cases of Indian kala-azar. For children the dosagc 15 adjusted
to the body weight, proportionally 1t may be higher than for adults, as
ch\ldren usunlly tolemle antimony well

b henyl sibinate) is another
c[fecmc pcma\alcm anumomal which can he given wmtramascufarly
or intravenously 1n doses of 0 3 gm There are sex eral other pentavalent
anumonials which may be used alternatively.

During treatment with the pentavalent antimonials a condition
resembling anaphylactic shock sometimes occurs an hour or so after
the fifth or the stxth mjection. The temperature rises sharply, often
with a rigor, and there may be an urticanal eruption, oedema, diffis
culty 1n breathing, cyanosis and severe shock, sometimes with a fatal
1ssue. In the event of this adrenaline should be given at once and the
reaction 1s treated on general lines Treatment should be resumed with
caution using another preparation of antimony, nitally 1n modified

dosage.
Pentarmdine 1sethionate. It 1s an aromatic diamidine compound of
the foll '+ diaraidinont D (B~

hydroxyethane-sulphonate) — and is 1ssued as 2 powder in ampoules
1t 1s usually given mlramuscularly but may be given intravenously

though this causes a sudden fllin blood pressure The dnge is 10 to0
g

d

The response to specific treatment ol Kaia-azar Witll anuInotiLdls, or
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due 10 prohferation of mnfected vascular endothehal hning cells. Pyo-
genic bactensal infection of the ulcerated area 13 followed by nflamma.
tory changes 1n 1t By a route not yet elucdated, metastasis of the
parasitic infection of the skin takes place n the naso-bucco-phary ngeal
mucosal surfaces, this causes foul ulceratne lesions which imolve and
destroy adjacent tissues causing distressing deformty

CLINICAL PICTURE

As a rule the time intervemng between nfecung sandfly bites and
the appearance of skin lesions on therr sites lies between 16 and 25
days The pnmary lesions are usually focated on exposed parts of the
body, they generally range from one to three m number but oceasion-
alty may be more numerous These imtial lesions commonly tahe the
form of papules which burn and may itch, there 1 usually some en-
largement of lymph glands of the group draiming the arca

A derabl T logy has been applied to the
vanous chinieal forms these shin lesions may assume, and thisondy serves
1o emphasize their variets The imual lestons may retrogress and samsh,
or they may remain stationary without further apparent development
Alternatively thes may become nodular tumours, which may or may
not ulcerate

The ulcerated type of nodular lesion is the most characteristic and
common The ulcers vary y 1n size, often exceeding 10 ¢cm
i diameter ‘They have sharply defined edges, and a much depressed
base which lies on the structures beneath the skin, an indurated wall
which projects above the leve! of the surrounding shin surrounds them
From the base of the ulcer there exudes a sero-purulent discharge, the
surface of this usually dnies and forms a tough brown membranous
crust,

The non-ulcerating lesions are classified as being impetiginous or
nodular (tubenform) The latter may be serrucose or framboesiform,
the second being the more common The verrucose lesion 1s a hrm
wart-lihe tumour with a markedly rregular surface covered with an
exudate which dries hater into a bard scaly The framboesiform lesion
18 a soft papillomatous tumour resembling a vaw

Regional lympl and I il may be ascociated wath the
development of the ulcerating skin lecions Though the glands do it
greatly enlarge, the lmphaties are vers much thickened and cord-
Like, nodular dilatations 1n them mas break down and alcetate thiough
the overlying skin formung new shin lesions

The outstanding feature of 1 brasthrenas inbection s metastass of
the wfection in the mucosae, commonly those uf the upper resprratory
tract and of the mouth are myolved, 1 are by those ot the genitals Though
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cases of infection progress to the metastatic stage In drier, colder areas
this is rarely the case and the lesions remain cutaneous, without muco-
cutancous metastasis

Espundia-like lesions of the mouth and nares have been recorded in
the S}ldan, and i other regions where L. tropica is the presalent
parasite

AETIOLOGY

Though Leshmania brasiliensts morphologreally and culturally re-
sembles L donoramt and L. tropiea, antigenically it is entirely distinct
from either of these The parasite is introduced into man during the
act of biting by infected sandflies Initially, in most cases, the infection
appears to be confined to the skin, 1ts appearance later in mucous
membranes remote from the imnal lesions suggests metastasis followsng
the carnage of the organisms i the blood stream

The sandflies Phlebotomus uhutmani, P pessoar and P. migope: are proven
vectors in nature of L. brastiensis in South America, on epidemmological
grounds, and 1 view of the fact that it can be infected experimentally,
P fischerr may he assumed to be a vector species. As m the case of
L donotant and L tropica, the appropriate sandflics acquire the infection
by ingesting Leishman-Donovan bodies when feeding near a lesion
These, n the gut of the insect, become flagellate leptomonads which
multiply rapidly and migrate fornard to the pharynx and mouth parts
of the infected nsect The escape of flagellates mto a wound at the
time of biting 1s the means wherchy the infection enters a new host.

The epidemiology of I érastliens:s ifection suggests that there are
ammal resenvoirs of mfection Cultures of the blood of the spiny rat,
Proechimys semisprnosus, have yielded the organism, and were infective to
human velunteers

PATHOLOGY

Letshmama brasthensts enters the shin in the flagellate leptomonad
form, 1t there muluples rapidiy in the form ofinert Leishman-Donovan
bodies which parasiize histioeytie cells in the infected area of skin A
papule forms which develops mtoe a nodular granulomatous tumour;
this contains very large numbers of proliferating and parasitized cells
of the macrophage type In association with the appearance of the
carliest skin lesion there is some enlargement of the lymphatic glands
draimng the area; in these also are to be found many macrophage-type
cells contaiing Leishman-Donovan bodies The skin tumours, which
commonly are multiple, may remain small and 1n due course spontane-
ously disappear; or they may progress to a considerable size and, hke
Orsental sores, they commonly ulcerate following vascular obstruction
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taken aseptically and cultured on suitable media will yreld a growth
of flagellates.

Montenegro’s test 1s said to be positive n g5 per cent of cases. It
performed by mjecting intradermally o 1 cc of a phenolized suspension
of flagellate leptomonads A positive reaction 1s read when a papule
forms which reaches its maxrmum in 48 hours, persists for 4 or 5 days,
and then disappears over the next 3 or 4 days,

There are no serological tests of practical value for the diagnosss of
espundia

TREATMENT

The first record of the effectine therapeutic use of tartar emenc was
1n the treatment of this condition by Vianna (1gt2) The subsequent
adoption of tartar emetsc for a variety of therapeutic purposes flowed
from Ins aunouncement

While tartar emctic cannot be deemed 2 satisfactory speaific for
espundsa 1t remains the most effective form of antimony for 1ts treat-
ment The dose for an adult 1s o 1 gm itravenously; 1t 1s given on
alternate davs for 12 to 15 injections This course of treatment has to
be repeated on several occasions, with intervals of a couple of weeks
between cach course Even though apparent healing of skin and of
mucosal Jesions may ensue, relapses with exacerbauon of the Iesions are
prone to follow

Other trvalent antimonial preparations, such as Fouadin, are used
but they are less effectne The pentavalent antimonals are of no value
1 the treatment of this condrton

Arscic 1 the form of Eparsen (amusno-asseno-phenot), which 1s a
glucoside of d I as sad to be
the best drug avadable for |hc xr:'\lmcm of espundia It 1s prone to
cause toxic side-effects, such as colte and diarrhoea, a skin eruption,
and polyneuritis On the appearance of these treatment must be
stopped The dose 13 5 mgm per kgm of body weight and this 1s given
intravenously or intramuscularly on alternate days for 10 days The
course 1s repeated after an intenval of 10 days, and it 15 again repeated
on 3 or 4 occasions wath strmlar intensals

Local treatment of the lesions includes cauterization with heat and
dithermy, mﬁllralmn mlh solutions of emetine, mepacrine, beiberme
sulphate, p ol and other

The forms of L branh nfection rapidh clear
with antmons treatment of this 1s given early and betore they become
chrome
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1t13 concervable that ths metastasis may be due to autoineculanon is 13
generally thought to be the result of dissemination of the parasitic
mfection m the blood stream or through lymphatic channels Mucosal
metastasis accurs even in those patients whose nitial skin Jesions have
run an apparently abortive course. In about 10 per cent of alt cases it
makes its app e early, and Iy with that of the skin
lestons; in the others it appears later and often after some years, as long
an ymterval as 15 years has heen recorded betneen the appearance of
skin Jesions and mucosal inetastasis However, it has been shown that
tershmantal infection of zhc nasal mucosa takes place ong bel’or: clinical
evidence of us p pp: N Some cases; © of nasal
murous membrane have ‘,xtldtd Leshman-Donovan bodies some time
before the mucosa underwent obvious changes The mucosa of the
anterior part of the cartdaginous septum ss that usually the first to
change in app It becames seddenced, an ulcer forms, and this
spreads and extends deeply into the surrounding tissues, all tissues,
mcluding cartilage bat not boue, are destroyed, Adjacent and oppos-
1ng mucosal surfaces become infected, and the process extends back-
wards mnto the nasal cavity Ultmately the entire cartilaginous
framework of the nose disappears, the ulceratne process destroys the
Itps; it invades the soft palate, the fauces, and the rhino-pharynx; and
i due course it extends to the larynx and the trachea. It causes much
suffering, hideous mutilations, and gross deformities which may lead
to death from respiratory mtoluement or from manition due to inzbihty
to take food

The forms of 1nfe which remain cutaneous,
occur in cooler and drier areas and assumne forms pecuhar to the locality:
Among these are ‘uta’, a dry form of skm lesion seen in Peru, 2 still
milder form which 1s encountered in Gusana, Panama, and Costa
Rica; and ‘bhay sore’ or ‘chiclero’s ulcer’ which oceurs in Yucatan,
Guatemala and Britsh Honduras. The last of these 1s largely confined
10 the ear, and s common among chewng gum gatherers and maho~
gany tree cutters working in unmhabited forests over considerable

penods

DIAGNOSIS
Recovery and identification of the causatve parasite puts the
diagnosis be)ond daubl Asp:ranon of tssue _(ulcc from 1}_1: Jesions in
ts:om,
“eristic
- " these
xs so small that they cannot be r:cogmzcd on microscopical search of
smears stamed with Leishman or with Giemsa’s stain, sinilar material
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leptomonads from the mouth parts of the infected nsect into the sk
during the act of feeding
I leish

attacks persons of all races,
any age, and either sex Among the indigenous populations of the
endemic areas the lesions most commonly are seen tn children This 15
because children, owing to their tender skin and their habits, are prone
to be Intten by arthropods, and also because recon ery from an infection
affords sut to later Where the incidence
of the discase 1s high most of the adult population have suffered from it
tn childhood, hac recosered from i, and have subsequently enjoyed a
matenal resistance to fe This of [
reipfection has long been appreciated by some primitive peoples who
deliberately 1nfect young children on a thigh by contaminaton from
a sore, with a s1ew to forestalling a natural infection of the face with
us resultant disfigurement Today 1t 15 common practice n certain
parts of the Middie East to infect children of the upper classes, 1n the
same manner, with Jning cultures of L tropuea to the same end These
artificial infections do not duffer, except in site, from natural infections
and are subjeet to the same complications, particularly in children,
without the greatest care, the infection may be dissemmated by contact
with the opposing thagh, or by scratching to the face, the very area
which the artificaal infection was given to protect

PATHOLOGY

The pathological changes are imited to the points of wfected skin
Lhe local reaction to the infection is the multiplication of macrophage
cells 1n the area, and swelling and proliferation of the endothehal cells
hining small vessels, both of which contan very large numbers of para-
sites Normally a small granulomatous nodule forms, this mcreases m
size to that of a pea or larger, the damage to and probferation of the
Lining cells of the vessels supplyng 1t causes their obstruction, and this
1s followed by necrosis of the centre of the tumour Aa uleer 15 thus
formed, the cavits becomes infected with pyvogeme bacteria, chromic
mild nflammators changes then develop, and a shght hmphangits
and hmphademus follow The leshmanial infection being a local one,
HIV €3 Tise th o remate or constitutional changes, the blood preture does
nat show any chractenstic deviation from normat

CUNICAT P Re
1he tme elapung between an mfcung vnd By bie md the
desclopment of the ensuinig kin lesqon at s site vaties rom a few weeks
tw as much as three years, usually 1t 1 betweon thiee to six months
The ymmtaal lesions alwavs acen on @ pact of the bods pormally
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CUTANEOUS LEISHMANIASIS

DLEINITION
Ci Teish iasis is a cond) due to infection of reticulo-
endothelial cells in the skin with a protozoan parasite, Leuskmania
troprca 'The infection 1s comeyed from man to man by certain sandffies
(Phlebotomus spp) m which the parasite undergoes a multiphcative
cvele The resultant disease is characterized by the presence of single, or
multiple, indolent skin lesions on exposed surfaces of the body. These
lesions are discrete and normally take the form of ulcerated tumours;
there 15 no systemic involhement The infection spontancously dis-
appears, usually within a couple of years, Jeaving disfiguring scars

GEOGRAPIILAL DISTRIBUTION
Cutaneous leishmannasis (Oriental sore, Delhi boil, Baghdad boil;
Aleppo boil; Bishra butten) occurs widely in the tropical and sub-
tropical areas of Lurope, Asia Mimor, Asia, Australasia, and Central
and South Amenca It 1s of patchy geographical distribution largely
being confined to regions with an arid chmate and marked diurnal
vanation 1n atmospheric temperature, such as deserts. The vector
sandfltes belong to species which flounsh under such conditions. The
geographical distribution of cutaneous lershmaniasis extends much
beyond that of the visceral disease (kala-azar); and the local distribu-
tion of the two 15 disunct. The insect vectors of each fection are
peculiar to 1t

AETIOLOGY
In nature £ #ropicainfects a wide vaniety of ammals; it 15 probable
that m certain sparsely inhabited areas these serve as reservonrs of the
infection, from which man acquires it In some ammals, as in man, the
infection 1s purely a cutancous one, but in others 1t hecomes systemme,
In man the parasite takes the form of the Letshman-Donovan body,
which 15 found i reticul dothehal cells, pt and vascular
endathelial cells 1n the shin lestons. Each lesion 1s the result of a bnte by
an wfected sandfly, or of the transference of the L D bodies from an
established sore to another site by contact, or mechanically by seratch-
1ng, and their entry mto abraded skin
The most important vector sandfies are Phlebotomus papatas and
P. sergentt, which become nfected by feeding on the indurated walls of
a sore The subsequent deselopment of the parasite in the flies is
stmilar to that of L. donoramt 1n 1is appropriate insect vectors; the
nfection ts later re-conseyed to a fresh host by the escape of Ragellate
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a thumb nail or larger Tt becomes grossly septic and, under such
conditions, it at last heals spontancously with much scarring; f on the
face this causes a cosmetic deformuty whech in the viaimity of the eyes,
mouth or nose, may actually be crpplhing

While single sores are most common in the cleanly and well cared
for, multiple sores are usual 1n the poorer natne population of an en-
demic area Nevertheless, two to three hundred sores distnbuted over
the face, forearms and backs of the hands hay ¢ developed on a European
visttor after a short visit to a Middle East endemic area

In addition to this, the ‘normal’, form of Oriental sore, non-ulcerative
verrucous or fungating types of lesions are seen to a lesser extent in the
same areas of endemiaity, these appear to be especallv prevalent in
south-castern Russia and Turkestan In the latter areas the lesions

assume a fi p or like, form without
uleeration
On occasions an espundia-lik d with molse-

ment of the mucosac of the mouth and nose, has devcloped as a sequel
to an Oriental sore

DIAGNOSIS

The diagnos:s 1 established when the causatne parasite has been
recovered and identfied Before the sore reaches the stage of self
heahng Leshman-Donovan bodies are present in enormous numbers
wn ats indurated walls and in the ussues underneath its base They will
not be found by pulling the scab off the lesions and cxamiming the
underly g pus

A portion of the unbroken skin mn the outer wall of the indurated
tumour 15 cleansed, a fine needle on a syringe, or a capillary glass
Pipette with a compressed rubber teat, 1s pushed well into 1t and a uny
sample of nissue juice 15 asprrated  The aspirated matenal 1s smeared
on a shde, which 1s stamed with Leishman’s stain or by Giemsa's
method If the climeal diagnosis 1s correct numerous intracellular
Leshman-Donoran bodes will probably be found Material obtained
1 the same wav, with strict aseptic precautions, 1s sown on a mediam
sutable for the cutture of leishmamia, ths 1s imamtamed at room tem-
Peralure and t cxamured for up to three weeks before discarding I
the absence of bacterial contammnaton if leashmania were present an

the imoculum there will be a growth of flageltate leptomonads within
this time

TREATMENT
17 Oniental sores are cleansed and are freed from pyogenie wnfection
thes tend ta heal spontancoush and scarmng 15 mmmized Before any
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unprotected by clothing and available to the attack of the flies The face,
the forearms and backs of the hands, and the thighs, legs and dorsa of
the feet are the most common sites 1n those wearing European-type
tropical clothing The scalp is not imolived even when unprotected
Normally the lesion mitally takes the form of a small red itching
papule, this becomes a small nodule which is surrounded by a zone of
erythema The centre of the granulomatous tumour then breaks down
and an uleer forms From this, when 1t is secondarily infected, there
exudes a small amount of mucoid pus which dries and forms a crust
The lesion increases in size; 1t becomes more indurated, and the area
of ulceration correspondingly increases. The mucoid pus exuded from

16 21 Cutaneous leshmaniasis Onental sore
(From E Noble Chamberlam, .1 Testbook of Meds-
Gime, John Wright & Sons Ltd, Bristol, 1951]

the ulcer base forms a leathery scab, 1 which sand, dirt and other
particles become imbedded
The walls of an Orniental sore stand up above the surrounding skin,
EERUR fa AR v A o ee

the presence of gross bacterial contamination If, however, the base off
the leston can gently be cleansed without causing bleeding some serous
- - Y maoe mae Do .

Lhar maeeay s s



X1V
LEPROSY

DFFINITION

EPROSY 1s a condition due to mfection with Aycobacterium

leprae, Hansen’s bacillus The disease 1s characterized by a lengthy

mcubation penod and a very chromc course durmg which lestons
deselop particularly tn the skin and in peripheral nerves The mortality
from leprosy itself 15 low, but intercurrent disease with a fatal 1ssue 15
prone to supervene tn those suffering from 1t

GEOGRAPHICAL DISTRIBUTION

There are recards of the evstence of what almost certainly was
leprosy 1 India, China and Egypt many centunies before Chrst
From these countnies 1t probablv spread to neighbouring countries,
and later 1t was disseminated widely throughout the world v move-
ments of people durtng military, religious, or trading actities At the
present time leprosy 15 chiefly a discase of the tropical and sub-tropical
areas of the world, it has now largely disappearcd from the temperate
and colder areas It is prevalent throughout Asia and Asia Minor,
Afrtca, and in Centra) and South America, 1t also 1s found 1n southern
Europe and around the Mediterranean kttoral, in New Zealand and
many Pacific Istands, and on the eastern and the western seaboards of
Australia, 1t oceurs antochthonoush to a minor extent in more temper-
ate and better developed regians of the world

The conditions said to fasour 1ts maintenance and spread are inti-
mate human contacts in squahid unhy gienic surroundings, particularhy
wn a hot and humud atmosphere

ALTIOLOGY

‘The causat e organism, My cobacterunt leprar 15 an acid-fast bacillus
which morphologically closch resembles that causing tuberculoss
It duffers from the Iatter organism m two 1mportant respects, it has not
s0 far been mamtasned 1 culture, and 1t has not so far been established
and mantaned 1n experimental ammals Furthermore i spite of
many atterapts, theve 1« no oceasion on which deliberate moculaton
of the organism has led 10 the subsequent desdopment of lepios n
man Thi fulure to culture the bacrdhis of o wasntaim 1t in ammals has
greatly hindered expansion of hnowledge of the mfection and of s
treatment. Nevertheless, the orgamsm i< so consistently found 10 the

A
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other treatment 1s undertaken es ery attempt should therefore be made
to cleanse the leston by fomentations, and by eusol and simtlar applica-
tions

Scraping with a sharp spoon and swabbing with pure phenol, under
general anaesthesia, followed by stray with plast for a week
or two may result i healing of 1solated large sores Other means of
physical treatment include local applications of solid carbon dioxide,
or diathermy, or N-rays, or raduum, any of these may prove satisfactory
m mdividual cases

Infiltration of the walls and under the base of a sare with emetine
Iy drochloride, with mepacrine methane sulphonate, or with berberine
sulphate may cause it to resolve The emetine hydrochloride 1s intro-
duced 1n the form of a 5 per cent solution; 1 to 2 cc are infiltrated into
and underncath the lesion. Berberine sulphate 1s similarly gisen as a
2 per cent solution, and the infiltrations with this drug are repeated on
up to half-a-dozen Berherine sulphate seems more effective
than other drugs when locally filtrated 1n this manner,

There 1s thus no specific drug treatment for cutaneous leishmantasts
Anumony gien parenterally, which 1s specific in visceral lershmaniasis,
1s not very effects e 1n the cutaneous form of the disease due to L. tropuca
Its use by this route 1s justified only when multiple sores on a patient
preclude the local treatment of each Antimony may also be apphed
locally to sores in the form of a .t per cent tartar emetic ointment, this
ts very pamful unless cocatne 1s incorporated 1in it; it is no more satis-
factory than is antimony admumstered by the parenteral route.

PROPHY LAXIS

As already stated, 1n certamn endemic arcas 1t is the practice to mfect
the thigh of a child with cultures of L. troprca The resultant lesion may
bea sesere one, but if1t s allowed to continue untreated for some time
a 10 T follows; this immumty is not
complete, and there are records of remfection of individuals who have
had a sore some years previously.




XIV
LEPROSY

DEFINIIION
EPROSY 1s a condition due to infection with Afycobacterium
lepmz, Hansen's bacillus, The disease 1s characterized by a lengthy
wncubation period and a very chrome course during which lesions
dexclop particularly in the skin 2nd 1o pertpheral nerves The mortalis
from leprosy 1tself 1s Jow, but intercurrent disease with a fatal 1ssue 1s
prone to supervene tn those suffering from 1t

GFOGRAPHICAL DISTRIBUTION

Therc are records of the custence of what almost certamly was
leprosy in India, China and Egypt many centuries before Christ
From these countries 1t probably spread to neighbouring countres,
and later 1t was disserninated widely throughout the world by move-
ments of people during mulitary, rehgious, or trading activities At the
present time leprosy 1s chiefly a discase of the tropical and sub-tropical
areas of the world, 1t has now largety disappeared from the temperate
and colder areas It is prevalent throughout Asia and Asia Mmor, 1n
Affica, and 1n Central and South Amertea, 1t also 1s found 1n southern
Europe and around the Mediterranean httoral, in New Zealand and
many Pacific Islands, and on the eastern and the western seaboards of
Australia, 1t occurs autochthonously 0 a minor extent in more temper-
ate and better deseloped regions of the world

The conditions said to favour 1ts mamtenance and spread are mn-
mate human contacts 1n squalid unhygienic surroundings, particularly
m a hot and humud atmosphere

AETIOLOGY

The causative orgamsm, Afjcobacternum leprar, 15 an acid-fast bacillus
which morphologically closcly resembles that causing tuberculosss
It daffers from the latter organism in two 1mportant respects, 1t has not
so far been maintained 1n culture, and 1t has not so far been established
and maimtamed 1n experimental animals Furthermore, 1n spite of
many attempts, therc 15 no occasion on which dehberate moculation
of the orgamsm has led to the subsequent deselopment of leprosy 1n
man This failure to culture the bacatlus or to maintain 1t in anumals has
greatly hindered expansion of knowledge of the mfection and of 1ts
treatment Nesertheless, the organiso 1s so consistently found in the

130
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lesions in patients suffermg Irom the progressive form of the disease that
its spectfieaty as the causal agent is now rarely questioned.

Soutce of Infection The skin and mucons membrane lesions in cases
of the lepromaious ty pe of leprosy contain enormous numbers of bacitfi
which mas escape to the exteror; it 1s these cases which are the
patentially infectnve cases of leprosy In the wberculoid type of case the
bacith are extremely scanty, and so potentially such cases are much less
infectine to athers.

Infection The mode of acquisition of leprosy 15 still in doubt; it 1s
graeralhy behieved that the infection is acquired through the skin,
particularly in childhood. Most adults are highly refractory to infec-
tion; children are much fess so, but even m childhood long-continued
mumate contact with nfectve cases of leprosy 1s probably necessary
for the masntenance and spread of the disease 1n 2 community.

Daelopment When the organisms establish themseh es they multiply
1o a himited extent or vigorously according to the response of the tissues
of the infected person to their presence In those patients in whom the
{ocal cellular reaction of the ussues to the presence of the orgamsms is
vsgorous their multrpl and ¢ are icted, in those
wr whom there 15 no significant tissuc reaction the organjsms multiply
rapidh and disserminate freelv

The vigorous celfular response in some cases may succeed in locahz-
ing the orgamsms and eventually m destroving them without more
general infection In others ;n whom the defence 1s rather less effectse
the orgamsms pass from the pars reticulazis of the corium 1o oihrr Jayess
of skin and also through the terminal twigs of the cutancous nenves to
the nerve trunks In patients with no tissue response the bacith readity
pass into the small nerves in the corrum, and thence ascend the nene
hranches to the nerve trunks; 1n addition they freclv spread Jocally, and
they travel in the shin lymphatics to remote areas of shin, In explana-
tion of the latter, the skin throughont ats depth 1s frecly supphed with
ymphatics which directly sntercommuntcate through the skin of the
enure budy surface without passing through hymph glands. Bacsih and
other particles of matter finding their wav into these channels may
slowly be comveved io areas of shin amvwhere on the body 1t appears
that 1t is the terrmmnal nerve twigs in the skin which are the site of elec-
tion of AMyeobaclerium leprae, and s¢ 1s now beheved that therr estabhish-
ment and multiplication there constitutes the wception of chmeal

leprosy

PATHQLOGY
A study of the yvohumnous Htesature on leprosy shows much con-
fusion and apparent contradiction in the accounts of its pathology.
These anse from the extraordinary diversity of the chmeal lesions
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encountered 1 thus dusease, and from the previous inability of lepro-
logists 1o agree on the identification and classification of the various
types of lesions, and on their 1 ¢ Increasing
of the pathology and of the hustology of the disease i its various forms
15 already doing much to resole these difficulties

Topes of Discase Fundamentally 1t at least 1s agreed that there are
two extreme climcal types of leprosy The first of these 1s ‘lepromatous’
leprosy, which is associated with free multiplication of the causatne
organisms and their ready disserination in the body without evoking
any specific cellular reaction to therr presence The second 1s ‘tuber-
culoid’ (or ‘neural’) leprosy, 1n which the multiplicationof the orgamisms
and their dissemination 1s restricted by an actne defensne mechamism
of the tissues locally, though there 15 no evidence of a generalized tissue
or of a humoral body defence The first, or lepromatons, type of the

causative organssm and ts products The histological pictures charac-
terstic of the lesions 1n these two extreme chimcal types of leprosy duffer
widely In addition to those characteristic of these two extreme types
some lesions intermediate between them mav be scen, these are now
called ‘dimorphous’ lesions The histology of the three forms of disease
1s described below

T Prefeproma The imuat and the earliest shin lesions in the leprom-
atous type of the disease on chinical examination show little departure
from normal There are slight changes m the colour and texture of the
affected skin, but the demarcation of the involved area 1s vague, and
1t1s extremely difficult to detect ats presence m a poor hight It usually s
shghtly erythematous, and so 15 more readily seent 1n white-skinned
patients than i coloured There 1s no change 1n sensation over the
lesion This lesion 15 referred to as a ‘vague’ macule, or as a ‘pre-
leproma’

On lustological section there 1s a shight, often neghgible, generalized
round cell infiltration of the corium of the affected area, the overlying
epidermis 1s not mvalved, and 1t 1s clearly separated from the under-
lq)_mg ufccted corinm by a narrow transparent zone of demarcation

hn o o e opal A e S

bacilh are to be seen 1 the tissues outside the nerves during this pre-
Iepromatous stage Therefore ordinars chmcal methods of search for
the organisms, by shavings of the epudermis or masion mto and
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scraping of the conum, may fan to reveal their presence in the pre-
lepromatous lesions,

Leproma. As the pre-lep leston p to the I
lesion, bulbous or fusiform swellings com:umn« dense masses of closely
packed banlh develop along the affected nenve twigs; shgh( hympho-
eytc ace with some lear histiocytic cells, appear
around them The swellings along the course of the nen e twigs rupture
and hiberate their contamned baalli into the surrounding dermis, where
manv are engorged by histiocytes  Histtocytes loaded with baall
become globular and vacuolated; they degenerate to form Virchow’s
“foam’ cells; and these bacillus-loaded foam cells are characteristic of a
Jepromatous lesion In addytion, ‘globi’ form; these are masses often
of considerable stze, of bacilli tighthy packed within a thin envelope;
they, also, are charactenstic of a Iepromatous fesion A constant feature
of the histology of the lepromatous ty pe of skin lesion is the restriction
of any cellular or mflammatory reaction there may be to the pars reti-
culans of the dermis There 15 no mvoliement of the overlying epi-
dermis, which in sections is scen to be separated from the affected
dermis by a narrow clear stratum free from cells. This clear zone
between the eprderms and the dertms 1s absent from the tuberculord
tspe lesion of the skin, in which the epidermis as well as the dermis is
imohed.

11 Pre-tuberculnd  The mitial and carly lesions in the tuberculoid
tvpe of the disease are veryv sharply demarcated from the surmundmﬂ
shin, from which they are readily disti hed on chnical
The surface 15 firm and dry, and 1t may be hypo-pigmented. Over it
there 15 at first a diminution in, or an absence of, heat and cold sensa-
uon and appreciation of ight touch; later there 1s complete anaesthesia
and analgesta The early lesion has variously been referred to as a
“simple’ macule, an ‘uncharacteristic’ macule, or a ‘maculo-anaesthe-
tic’ macule; the last 1s an appropriate descriptive term, but it mught

equally well be referred to as a *pre-tuberculoid’. It does not extend
‘nearly so rapidly, or metastasize as readily, as docs a lepromatous
lesion On secuon it is ch ed by zhe presence of

Tl T b
. . - -

nene twigs and branches, many of which are degenerate

Tuberculond As the lesion develops, branching granulomatous cords
extend from the smallest nen e twigs m the papillary layer of the skin
centripetally downwards mnto the dttpcr dm/nu and suprrﬁcla) sub-
cutaneous tissues. These 7 are c d of
proliferating round cells and eprthelioid cells; they involve thc super-
ficial nerve plexus, the non- -medultated fbrcs supplying the arrector
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il muscles, the vasa vasorwn of the muscular coats of vessels, the hatr
follicles and the sebaceous and the sweat glands, They extend steadily
deeper 1nto the skin im ading and mesting the nerves i each layer as
they advance Very few baaillt at most can at any time be found
maculo-anaesthetic lesions, and 1t 15 unusual 1o recover them by the
standard methods of examination
111, Dunorphous Patients with ‘dimorphous’ lesiops may gne a
weakly positive lepromin reaction or a negatn e lepromn reacton The
dimorphous skin lesions on chnical examination superficially resemble
tuberculoids, they are less clearly demarcated from the surrounding
skin than the latter, and they are more succulent and soft than are true
tuberculo:ds On histological section dimorphous skin lesions resemble
early tuberculosds, 1n that there 1s a massive infiltration of the corum
with small round cells and epitheliord cells But in sections can be seen
a clear zone between the epidermis and the underlying dermis which 1s
h; of the pre-lep and lep type of leston
and 1s absent from tuberculoids, and the epidermis 1s not nvelved
The later development of dimorphous lesions usuallv tends to be
towards one or other of the extreme types, lepromatous or tuberculmd
Tie skt Lusioss The pre-lepromatous lesions deselop into “mac-
tar’, ‘diffuse’, or ‘nfiltratre’, lepromatous skin lesions These chatcal
types of lepromatous leston are not sharply differentiable one from
another, but represent degrees of imvolvement of skin Histologically
they conform m all essentials to the lepromatous Jesion already des-
cnbed, their ding features are an d of bactll m the
nerve radicals and 1n the surrounding tissues, the presence of foam cells

and of mlohe and the aheanes of

rellndar panctinn any

P . N

D e - - .

The maculo-anaesthcuc (or pretuberculord) lesions, on the other
hand, develop nto ‘minor’ or ‘major tuberculoids’, here agam the
histological features confurm m all essentials to those of the tuberculoid
lesion already described They contam very scanty bacilly, and there s
asigorous celtular reaction of a specifically granulomatous nature, com-
posed of epithehord cells with grant cell formation

Tue nErvE LESions It1s evident from the hustology of the skin lesions
of leprosy that mfection of the terminal nerve twigs by the organisms 1
imanable Ths imfection 15 an ascending one from s imtial establish-
mentin the terminal nery e twigs m the skin through the nerve branches
to the main peripheral nerve trunks, these are infected with orgamsms
both 1n lepromatous and n tberculowd s pe leprosy

The invasion of the peripheral nerve branches and nerve trunks by
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farge numbers of multiplying baath mn the lepromatous ty pe of disease
15 not asseaated wath a commensurate tisstie response to their presence
The endoneunium becomes swollen and hyaline m appearance and
contans numerous bacdly, but amy cellular infiltration there may be s
shght m amount and peaific i ch 3 theless, there may
be swelling of the nene trunk during pertods of exacerbation of the
disease, and the pressure within the sheath of the acutely swotlen nerte
under such conditions causes much pain, and it results in damage to the
P fibres finally producing a lepi neuritss,

The ascending ravasion by scanty bacsh of the penpheral nerve
branches and nerve teunks in the tuberculoid type of disease on the
other hand 15 assotiated with a very Vigorous cellular reaction; thas is of
a specific t3 pe com parable to that seen 1n and around the nene twigs
10 the skin at the site of the pre-tuberculoid skin Jesion As a result the
nerve 1s markedly thickened byy tumour formanon; the pressure of the
granulomatous tumous swithin the nen es destzays s component nerve
fibrils, 5o causing marked secondary neural changes throughout the
area of sts distnbution This 15 2 tuberculord neuritis which, in cases
where doubt arses, can be @ § from a lep newrttis
by meaus of the lepromin test On bropsy anly few bacith can be found
m the affected nerve, and exarmnauoen of sersal sections may be meces~
sary to disclose their presence.

LesioNs of ornEr Tissues  Qther osgans become mvaded by feprosy
bacith, parucularly m the lepromatous type of the disease. Those most
cammaonly showing histologreal changes are the eyes and the testes. The
eyes become infected with baallt especsally when there are lepromatous
lesions 1 adjacent aveas of the skin of the face. Alternasively, the eyes
may be imohed secondarily to damage to the nenves supplyng the
hds and the surface of the cornea 1n the tuberculoid type of the disease.
Lass of the blink reflex and anaesthesia of the front of the orbut facthitate
trauma and secondary nfection; n raany such cases ultimately there
1s loss of ssighs The testes are ty invohed in lep
leprosy; bacylli can be found m the seminal canals, the glandular tissue
18 damaged and secondary sexual changes, such as gynaccomastia, are
by no means unusual,

GLASSIFIGATION

The chinical mansfestations of Jeprosy are dependent on the histology

of the individual lesions Itas desirable, as far as 1s possible, to determine

1he 1ype of the disease as treatment and progross depend on uts recogni-

non The folk ‘! has much to d it, if only that

1t 1s rational, that 1t s adequately comprehensive, and that it accords
with the known facts.
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Magor wpesof | Tuberculord l Domorphous Lepromatous
disease '
Lepromun test -+ +or — -
and may reverse
Skin lesions—
Maculo-anaesthetic | Atypueal tubercu- | Lague macule
wmacule {pre- Jor ' (pre-leproma)
tuberculod) ' Atypical leproma
Later Minor tuberculoxd  Usually develops  Macular leproma
) wto leproma_or  Difluse leproma
Major wherewlod o wbereutmd Infilvaine
Ieproma
! Nodular leproma
Neural Lesions  Polyneunitss Polyneurts

CLINICAL FICTURE

Incubation The meubation period of leprosy 1s very variable Lesions
may appear wechs, months or years after the last contact with an
infective case of the disease It 1s estimated that the incubation period
commonly 1s about three years, occasionally 1t 15 only a few weeks, 1t
1s usually under five years, but it may be as long as twenty years

Onset The onset may be acute, with repeated attacks of fever, pams
mn peripheral nerve trunks, and the appearance of evanpescent shin
eruptions, 1n those patients who develop a very acute form of the
lepromatous type of the disease Far more commonly 11 1s insidious,
and frequently 1t 1s not appreciated by the patient for some time As
already stated, leprosy 1n a given patient tends to develop as one of
two extreme types of the disease, the lepromatous 1n those whose
tissues show hittle or no reaction to the infection, and the tuberculod
1n those whose tissues react vigorously A dimorphous type of disease 1s
also seen i which the subsequent development tends towards the clear
charactenstics of one or the other of the more extreme types, usually
the lepromatous

In the majority of cases a skin lesion 1s the first sign, in some cases of
tuberculod type leprosy motor, sensory, and trophic lesions of an
extremmty are the first signs noticed The earliest skin lesions (pre-
leproma or pre-tuberculoid) have already been described i the section
on pathology Clinscally, their differentiating characters are the shaip
demarcation of the pre-tuberculowd lesion from the surrounding skin,
as opposed to the indefinitude of the pre-leproma, and the obuious
changes 1 appearance, in texture, and in sensation of the former. As
the lesions slowly develop over some months the differences between
them hecome still more clear Though haaills can be obtained only

»
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wath dsfficnlty, of at ali, from the earliest Jesions of either type, from the
more advanced Iepromatous lesion organisms can be recovered by the
dard methods of {shaving of the skin, or wciston into
and scrapings from 3t) i great numbers. In addinon 1o this, acid-fast
orgamsms can be obtained 1n derabl bers from Jeg
cases by scraping the mucosa of the nasal septum through a speeulum.
QO are rately ot d from tuk tond skin lesions, and none
are recoverable from the nose 1n such cases,

TUBERCULOID TYPE LEPROSY

In a mid case of tuberculoid Teprosy a well-defined local lesion may
appear, persist for some weeks or months, and then spontancousty
disappear without the develop of any further i of the
discase Such cases are thaught to occur particularly m primitne
populations, and usualhy they are disclosed only when speerfically
sought for.

In other, more severe, cases of tuberculoid ty pe leprosy the initial
tesion persists, and other skin lesions lates appear on the trunk and else-
where Finally there s gross peripheral nerve domage, with the appear-
ance of marked motor, sensory, and trophic changes, commonly m the
exiremties below the levels of the elbows and of the knees The guber-
culord type skin lesions take the form of minor ar of major ‘tubescu~
lowds’, the difference between these 15 one of degree and 15 governed by
the extent and deprh of the granuloma formation i the skin.

“Tuberculowds” are very sharply defined, are nfiftrated, and are
rased abave the leved of the surroundeag kg, there 15 alteration in the
appearance and the tevture of therr covering skin and they are analge-
sic and anacsthetie  Small nerves sn ther immediate vicinity are
thuckened and may be palpable, the larger nerve branches and the
nerve trunks supplying them also commonly are thickened and
palpable The skin over a tubereulord 1 dry and scaly, often it is peb~
bled 1 app and freq ty 1t s d 3; the sueat glands
1 11 no langer function, and the deeper hasrs in it fall out Tuberculosds
may appear anywhere on the body, though, lke all skin lesions of
feprosy, they are rarely found on the scalp or other normally hairy

ATEs

Tuberculmds sometimes become acutely wnflamed and swollen, and
even may ulcerate, the nerves supplying them are then swollen and
tender This reaction 15 2 local one and 1 not accompanied by fever
or by sy general systeruc disturbance. It is held to be due to an acute
exacetbation of the local issue response 1o the nfestion; it 1 referred
{0 as ‘the reaction of recovery’, and 1t is cansidered to be of good omen
in that resistance to the wnfection manifestly is hyperactive

In the tuberculod type of discase, as m all forms of leprosy, an
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22 Tuberculowl lesions
[From E Nolie ampertomot Touiook of Medicene,
John Wnight & Sons Lid , Bristol, 1951]

wmd
Tt 23 Claw-hand of tuberculuid type Jepros:
{From F Noble Chamberlain, 1| Tevtbook of Afedieone,
Jobn Wright & Sons Ltd, Boistol, 1631]
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ascending 1nvasion by bacilli takes place through the nerve branches to
the peripheral nerve trunks, one or more of which become much thick-
ened and readily palpable. The thickemng 1s due to granulomatous
tumour (tuberculord) formation in the nerves in response to the pre-
sence of the orgamsms, whose multiplication is restricted by the cellular
activity The cells invade and invest the nerve components and destroy
its constituent nerve fibnls; increastng motor, sensory, and trophic
changes consequently become evident throughout the area of distribu-
tion of the affected nerve trunk, This condition 1s the tuberculo:d
neuritis mentioned in the classification

A thickened ulnar nerve is easily palpable immediately above the
elbow, and the thickening may be so marked that 1t is actually visible;
the median and the radial nerves are as often involved as is the ulnar,
but as they do not lie superficially the thickening in them s not readily
detected. Dcstrucuon of components of the nerves in the forearm 1s

d by and analgesia of the skin of the appropriate

parts of the hand paresis and wasting of the corresponding muscles,
with eventually a drop wrist or claw hand; and trophic changes 1n all
the tissues supplied by them The trophic changes cause the sk to
become cold, shiny, and inelastic, and 1t no longer sweats; the palsied
muscles become fibrotic and shrink, the bones become rarified, and the
phalangeal bones usually become decaleified and may be absorbed
The legs and feet suffer changes of a nature comparable to those seen
n the forearms and hands. Thickened peroneal nerves can be felt, and
may be scen, as they pass around the upper end of the fibula Collapse
of the arches and eversion of an affected foot are common, and there
may be drop foot

The msensiive and atrophic tissues are readily ingured and
become secondarly infected with bactenia ‘Perforating ulcers’ arc
prone to occur at points of pressure, for example under “the heads of
the metatarsals, under the os calcs, and on the palms These ulcers, 1f
neglected, may become very deep and sinuses are formed to the under-
Iying bones and other devitalized and infected tissues

Pertpheral nerves other than those of the extremities may be nvolved
The great auricular nerve commonly can be felt, and may be seen, to
be thickened as 1t passes across the sterno-mastoids; facial palsies may
develop, nvolvement of the mmnervation of the Lids and eyes, with loss
of sensation, of function of the orbicularis oculi, and of the protective
blink reflex, leads to corneal ulceration and finally often to loss nfsxght
Tuberculowd leprosy causes much and 15 a consid
cause of blndness where leprosy 1s endemic It 15 paradovical that 1
thas form of the dsease, which is relatively bemign 1n so far as progress
of the causative infecuon 1s concerned, impawment of form and of

function is greatest.
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The tuberculoid tumours 1n peripheral nerve trunks may soften and
caseate, forming nerve abscesses The increase 1 pressure resultant on
these hastens the destruction of the surviving fibnls and so increases
the secondary neural lesions
mn the tissues supphed by the
nerves Abscesses are particu-
larly prone to occur mn the ulnar
nerve above the elbow, and n
the peroneal nerve below the
knee and at other points where
the affected nenves are flexed,
pass beneath a fascia, or bend
around a bone

LEPROMATOLS TYPE LEPROSY
The first evidence 1 most
cases 15 the appearance of an
indeterminate, vague and ill-
defined shin leson which per-
v ~ sists and ncreases 1 extent It
\ may occur on any part of the
Fio gt Thdkmms ol st ot i bodv This_predepromatous
Chamberlan, 1 Texthook of Medine, John ~macule or ‘vague’ macule must
Wright & Sons Lid , Bristol, 1951) be sought for 1n a really good
Light as 1t easily escapes notice
The lesion 15 rather shiny and 1s shghtly ervthematous, 1t 15 flush with
the surrounding sk, tnto which 1t blends without clear demarcation
ofits edges Itis not anaesthetic It extends locally becoming a leproma-
tous macule, other lesions make their appearance 1n its vianity and
elsewhere, as the lesions extend many coalesce, and the areas of skin
nvolved become very extensive The skin of the face and of the lobes
of the ears commonly are affected carly by macular, diffuse and
infiltrative lesions of lepromatous leprosy The names applied to these
Jesions merely mdicate the degree of involvement of the skin, the types
are not clearly differentiable The sk becomes thickened by oedema
and corrugated, especially over the supra-orbital, frontal, and malar
bony promunences, so producing the classical fcomne countenance’
The evebrows and the face are depilated, but the scalp 15 rarels

affected

In addiion to the diffuse and mfiltrative types of skin lesion n
lepromatous leprosy, nodular lesions may make therw appeatance
These take the form of pamless soft hemspbesieal intracutanesws or
subcutaneous tumours which appear on any part but most commonly
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are first seen on the ears and
the extremities. They varv n
tumber, and thev range in size
from that of a lenul to that of
a walnut In some cases the
nodules break down, ulcerate,
and discharge matter contaning
enormons numbers of leprosy
bacill:

The mucous membranes, par-
ucularly those of the nosc, and
as an extension from this of the
mouth and upper resprratony
He 23 Lepromatous type of lepross,
showing extensne nfiltration, ecdema
and corrutition cavung ‘leomne coun-
tenance’ Note deprlanon of eyebrows
and face and thickening of ear
(Erom E Noble Chamberlain, 1 Teu-
ook of \fedine, John Wright & Sons
Lud , Bostel, 1933)

passages, are commonly -
volved in the lepromatous
process; ulcers form and
- dncharge innumerable or-
i ganisms  Secondary  in-
fection of the lesions can
cause gross mutilation of
the nase and nasopharyny,
and of the larynx, Ocdema
of the larynx may require
urgent tracheotomy.
When the skin of the
face in the viamity of the
eyes is affected in lepro-
matous leprosy the organ-
1sms commonly find their
way into the structures of
the anterior part of the
eve; the eyes become in-
Fto 26 Nodules in lepromatous
lepros
fLrom E Nable Chamberlan, 4

Tevtbook of Meducsnz, John W ight
& %ons L, Brstel, 1031]
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Jected, there is engorgement and clouding of the media, intis and other
troubles develop, and the patient may suffer very severe pain in the
affected eye.

The progress of lepromatous leprosy tends to be erratic; 1t 1s marked
by exacerbations and appatent remissions The exacerbations may be
acute and be associated with a marked systemuc and febrile disturbance,
during these the exsting lesions rapidly inerease and nesw lestons make
their appearance Thas ‘lepra reaction’, or leprotic fever, may be com-
paratively muld and last only a few days, 1t may be very severe and
persist for weeks and months Lepra reaction 1s associated with rapid
progression of the disease and further spread of the infection, it is
therefore harmful, it must not be confused with the ‘reaction of re-
covery’ which 15 seen in a tuberculoid lesion, and which 15 a purely
local reaction of immunity unassociated with any systemic upset By
careful treatment lepra reaction may be forestalled, injudicious treat-
ment, and m particular the admunstration of 1odudes, 15 an effectine
methad of precipitating 1t.

DIAGNOSIS
The uncquivocal diagnosis of leprosy depends on recovery and
denufication of the causatie orgamsms In lepromatous leprosy this
15 usually easy, but in tuberculosd leprosy 1t 1s much less so

LEPROMATOUS LFPROSY

Shavings of the skin above its capillary bed are taken from the crests
of folds of skin pmched up over suspected lepromatous arcas ‘The
materal 1s crushed and smeared on a glass shide, fixed by heat, and
stained by the Zichl-Neclsen method for acid-fast baailli Inasions
are made with a fine {tenotomy) kmife 1o the deeper fatty layer of
the skin in the same arcas The mcsion s held agape, and matenal
1s scraped from its depth with the pomnt of the kmfe and similarly
examuned for acid-fast bacilh It1s adiisable to take a number of speai-
mens by both these means trom all suspicious areas of skin In any
but the carhiest stages of the lepromatous disease orgamsms will usually
be found without difficulty n some of the specimens

actity of the disease present

Stmears of scrapings of the mucosa of the nasal septum_tahen with a
curette or by means of a small swab-stick, also will show the presence of
acd-fast bacfli i fepromatous feprosy [he recovery of acid-fast
bacilli from this site alone should not be relied on for diagnosis, as there
may be acid-fast organisms other than those of leprosy n the nose.
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TUBERCULOID LEPROSY

Any persisting anaesthetic skin lesion, especially when associated
with a thickened nenve trunk, 1n a person from a leprosy endemic
region should be regarded as being possibly due to this form of the
disease  Skin shavings or incision smears, and nasal scrapings, may
be exammed, but they rarely yield organisms.

Where a penipheral nenve trunk can clearly be felt to be thickened,
hmps) of lht nerve shou\d be done, Careful search of serial scetions of

+ he presence of

view ol the gravity of its emononal
and social complications, must
never lightly or hasuly be made
Delay unul proof, or at least
reasonable certainty, is reached .
1s Justified by the chronicity of
the disease and by its very low
infectinity to others Patents with
tuberculoid leprosy for all practi-
cal purposes are non-nfective,
even those suffering from gross o
lepromatousleprosy, and therefore
potentially infectine to others, do
not constitute a danger to pubhic
health under good conditions of
hfe

Lepromn  (Mutsuday Test+ The
leprormn test 1s for a determina-
tion of the degree of sensitization
of the skin to the leprosy bacillus
or 1ts products, 1t is not a diag-
nostic test for leprosy It 1s posi- . N Mucouda lepro-
tave 1 those whose tissucs react 1 27 Jae pone Miods epre
by speafic tumour formation to
the presence of leprosy bacil, it 1s negative in those whose tissues do

tance in determining the type of leprosy from which a person may;
P A v .

obtained from a patient suffering from active lepromatous leprosy.
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The orgamsms are illed by heat or by other means A refined lepromin
18 obtained by treating the uissue with chloroform and ether, and then
centrifuging at high speed The deposit 1s suspended m carbol-saline
The test is performed by injecting o 1 m! of the anugen mtradermally,
the site of injection 1s mspected after 24 hours, and daily thereafter
There are other methods of prepaning a switable antigen from bacillus-
contaiming material, and sundry modifications of the test

There are two types of positive lepromin reaction, the early and the
late The carly, the Ternandez reaction, appears withm 2 days and
fades by about the 4th dav, the late begins at the end of a weck and
reaches a peak 1n 3 or 4 weeks It is the latter that 15 the classical
Mitsuda reaction The earlv reaction 1s of the tuberculin t pe, there is
an area of erythema halfan inch or more in diameter, with some oedema
and thickening. The Jate reaction 15 charactenized by much local sp-
filtration at the site of the ingection, with the formation of a vistble and
palpable nodule which may undergo central necrosts

‘What 1s remarkable 1s that recently 1t has been shown that a sumtlar
test with anugen prepared from the skins of normal persons, never in
contact with leprosy, gives closely comparable results, 1t scems to be
Just as specific as the classical lepromin test and 1ts modifications

TREATMENT
LEPROMATOUS LEPROSY
Chaulmoogra For centuries the chaulmoogra ails, which aie extracted
from vartous species of Hydnocarpus and allied plants, were used mn the
treatment of leprosy The crude or the pure ails, ethv1 esters of the oils,
or salts of the contarned fatty acids have s ariously been guven orally, by

inunction, intr Y IN ly, or intrader-
mally Latterly 1t was usual for a portion of the selected preparation to
be 1 d il 1o a lep area of skin, the residuc

of the dose being njected subcutancously or intramuscularly The
chaulmoogra derivatres have also been mjected into the tuberculoids
of the neural ty pe discase The consensus of current opinton ts that the
chaulmoogra treatment of leprosy was not specificallv curative, and
that any beneficial effect which follows us use was due to the local
irntation and cellular reaction it provokes

The Sulphones Diaminodiphenylsulphone (D 1>S 1, o Dapsont,
B.P C, was first synthesized 1n 1908 After the discovery n 1935 of the
effect of sulphonamides on certamn bactenral nfections the possible
therapeutic value of D D S, recenved attention In 1939 1t was shown
that the addition of DD §  to culture media mhibited growths on them
olhuman and of ax 1an tubercle bacill, 1s njection into rabbits infected
with avian tuberenlosis was found to modify the course of the disease 1
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these animals; but the drug, which is only slightly soluble, was thought
0 be too toxic for use in man.

Chemical elaborations of D D S. were then synthesized; these were
thought to be less toxic than the parent substance but to retain its
therapeutic activity Qne of these, Promin or Promanide, was first
tried out 1n the treatment of [eprosy in 1g41. This compound was found
to be too toxic when given orally, but, being more soluble than D.D S.,
1t was successfully given intravenously in doses of up to 5 gms daily for
some months to a number of patients suffering from lepromatous
feprosy The progress of the infection 1n these v as arrested, and 1n most

vt - }E- - te-on over
'ss toxic
. v is drug
proved equally as effective as, and even superior to, Promin in the
treatment of the lepromatous discase A number of other compounds
followed, among them was Sulphetrone, which usually is given orally
but which, with suitable adjustment of the dosage, can also be gnen
parenterally Finally m 1947, i view of the grow ing conviction that all
these synthettc dernatives exert their action by the liberation of the
parent substance, DD 5, the latter was introduced into the therapy
of leprosy When gren in switably modified dosage by mouth DD'S
bas been shown to be as therapeutically effective as its more expensive
chemical elaborations; st 1s now being used extensively in the treatment
of cases of the lepromatous disease 1n all parts of the world.

The defects of the sulphone treatment of leprosy are the extreme
slowness of response ta the treatment, the hability to reactivation of the
disease if 1t 1s not sustained oer at least some years, and the possible
toxic effects of the treatment Nevertheless ats introduction has very
profoundly altered the outlook 1n all active cases, and in the early case
the outcome 1s almost uniformly good.

Dosage of the Sulphones Whates er sulphone preparauon is selected the
drug must at first be given in very small doses The doses are cautiously
mcreased over a period of at least two months to the full dosage for the
particular preparation Failure to follow this course may result in the
development of toxic side-effects in the form of gastrointesunal disturb-
ances when the drug 1s given orally, and a severe anaerma with a
marked reduction in the haemoglobin content and the red cell count;
occasionally there is Jaundice, rarely, a drug eruption, and sometimes
a confusional mental state A death from agranulocytosis has been
reported following treatment with diasone,

1In addition to these toxic manifestations a lepra reaction (or leprotic
fever) may be precipitated by over-vigorous treatment, or another
condition referred to as exthema nodosum leproswm, which 1s akin 1o a
Herxheimer reaction, may be the result of too vigorous treatment.

PR - a .
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The former 1s an exacerbation of the disease, and 1s associated with
fever, rapid fe of the and ion of the exisung
lestons with the appearance of new ones The latter 15 not due to hight-
ing up of the disease, there 1s fever with the development of erythe-
matous nodules, but the number of bacilli 1s not mcreased and indeed
it may be duminished  Although distressing this latter reaction 1s not of
bad prognostic significance, indeed 1t 1s the reverse In either case the
dosage at least must be reduced during the reaction, and thereafter 1t
must again be increased with even greater caution

Tt follows that when giving the sulphones, parteularly durimg the
first few months, the patient must closely be watched, hus temperature
must regularly be taken, his blood picture must periodically be exam-
ined, and it 1s very advisable at regular intervals to re-assess the number
of bacilli recovered by biopsy of his skin lesions

D diphemIsulphone — The oral dosage of this drug
at present advocated 1s 600 mgm per week It 1s given as 50-100 mgm
darly for srx days of the week, or up to 400 mgm may be gnen as a
single dose twice a week Chuldren tolerate the sulphones well, they are
dosed proportionately to their age, a child of twelve being gnen half
the adult dose

Drasone — It 15 put up n palatable tablets for oral administration
From 06 to 1.0 gm may be gnen thnce daily, the mauimum weekly
dosage 15 21 gm for an adult

Sulphetrone — By mouth a total of 21 gm per week 15 the maumum
dosage desirable, this 1s gven in the form of 3 gm 1n tablets daily For
parenteral use the drug 1s given as a 50 per cent solution in water, up
0 0 3 gm thrce daily can be given by this route

Thioureas — The thiosemucarbazone ‘Thiacetazone’, a monosub-
stituted thiourea, often produces a rather more rapid chmical and
bacteriological response than does DD S durmng the first vear of
treatment During the second and third years, however, this 1s not
sustained and deterioration sometimes sets i with a suggestion of the
development of drug-resistance by the orgamsm The pauents, for-
tunately, show no loss of response to D DS treatment when this 15
substituced

Disubstituted thioureas, notably dipheny! thiourea (D PT ), also
have been on tral for some vears with ven promising results here
have been no toxic side effects and no suggestion of the dev elopment of
resistance to this drug tn those treated, the results compare very
favourably with those obtained with DD'S treatment

Other compounds ~ The mportance of alternaties to the sulphone
series of drug 15 obvious In view of the simitarity of the leprosy to the
tuberele bacillus the antitubercular drugs naturally come 1 for con-
sideration, but it does not follow that drugs efftctive against the one are
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effective against the other. Isoniazid has proved disappomting when
gien alone; this mav be due to the rapid development of fastness to 1t
When given with D.P.T to a series of patients over a period of one year
the response to these two drugs has been very good,

P AS. has not proved to be of value, Streptomycin and dibydro-
streptamycin are effective, but less so than the suiphones; their cost
preciudes thetr use on a large scale.

Diethy1 dithiolisophthalate {ETTF or Ensul), a yellow oily hquid
smelhing af garlic, shows activity against tuberculosis even when rubbed
ST AT N " o e e
thereafter evidence of resistance to the drug des clops. Combined treat-
ment with ETIP (3-6 cc twice weekly by inuncuon for 8-12 weeks) and
D D 8. (sustamned) pramiscs a more speedy response and recovery, with
shortening of the course of intensive treament The pungent smell of
ETIP 1s a serious disadiantage, which can be partly masked by
scenuny, the drug is cheap and st §s nontoxic,

Without ammal and cufture wfections the selection of drugs for
exammation 1s empincal The assessment of thesr value s especially
difficult m a variable and chronic disease; and al] experimental work
on man must be subject to ethical considerations, more pasticufarly
when dealing with such a dusease

THE DURATION OF TRFATHMFNT

This under varying conditions of hfe and 15 governed
ty some imponderable factors; as a gencral rule specific treatment in
tepromatous leprosy should be continned with or without mtermssions
certainly for many months, preferably for several years. and desirably
for the remainder of the patent’s fife Steady regression of the physieal
signs of acute lepromatous leprosy 15 almost my anably apparent after 2
few months’ treatment with the sulphones, and 1t may continue untit
many or all of the skin lesions are no longer discernible The number of
recorded cases in which bacilli hay e first become fragmented and dust~

JERSY

Neglect of fusther treatment commonly 15 foffowed by reerudescence of
the disease.

COMPLICATIONS . .
The acute ocular comphications due to lepromatous im asion of the
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tissues of the eye usually respond satisfactonly and rapedly to sulphone
treatment, aided by suitable gencral treatment of the eye condition
such as frequently repeated dilation of the pupil The mucous mem-
brane lesions clear rather earlier under this rreatment than do the skin

The treatment of lepra reaction 1n lepromatous leprosy has alwavs
proved a serious problem Conventionally, antimony was gwven but
with dubious benefit The use of cortisone now affords a much more
effectne solation Cortisone also 1s of benefit during the local ‘reaction
of recovery’ which may occur 1n lesions of the tuberculod type of
discase It should be given 1n congunction with sulphone treatment,
with a reduction 1n the dosage of the latter as deemed necessary

Cortisone has proved 1mvaluable for the relief of most of the acute
and sertous complications of lepromatous type leprosy For example the
distressing results of eye involiement are rchesed by s use, and
permanent ussue damage 1s thereby lessened Specific chemotherapy
must be continued with 1t as the effect of cortisone treatment alone 15
only temporary

TUBFRCULOID LEPROSY

Local reaction 1n the tissues to the presence of bacilli in the tuber-
culod-type disease 15 vigorous, and the number of bacilh to be found
1n them 1s small, it may be so small that none can be found The need
for chemotherapeutic destruction of the orgamsms in this form of the
dusease 15 therefore less than in the active infection of the lepromatous
type disease, indeed 3t may be unnecessary to attempt 1t The age of
the patient, the chnucal picture, the progress of the disease, and the
presence and numbers of the organsms recoverable by the recogmzed
methods of examination will decide which pauents do need specific
treatment, ths ss then gnen as for the lepromatous disease

GEVERAL

Concurrent mnfecttons, such as malania, 1ntestinal helminthic infesta-
ttons, kala-azar, and many others prevalent m leprosy endermic arcas,
should if possible be eradicated The sccondary neural lesions conse-
quent on nerve damage cause palsies, deforminies, and tropluc changes
Lack of sensation facilitates trauma, and secondary sepsis readily
follows Lxery attempt should be made with proper orthopacdic assts-
tance to mmmize deformity Claw hand, for example, should not be
allowed to develop, proper protection, by means of well-fittng soft
footwear and a metatarsal bar on the shoe, will mimmze the risk of
perforating ulcer formation under the heads of the metatarsals Sepsis
and uleers should be conservatn ely treated, by cleansing with mud
and the usc of 1al agents Surgeny for amputation
nd even of himbs, may sometimes be necessary, but it should

of digts, a



178 Clinical Tropical Diseases

never be undertaken either bastjly or lightly. Tendon transplants of
undamaged muscles, and similar orthopaedic operations, can do much
1o refieve deformity and to restore function in some cases when the
progress of the disease 1s arrested.

Nerve pawns may be severe in both the {epromatous and the tubercus
tod type of disease, These are usually due 1o pressure within the nene
sheath; incision of the nerve sheath and stretching of the nerve tunk,
or drawnage of a caseating tumonr if present i the nerve, may be
necessary.

Lesions of the nose, mouth, pharynx, and throat should receive
attention by suntable local applicanion Tracheotomy may be necessary
when there is oedema of the glotus,

PROPHYLANIS

The prevention of child infection should be regarded as a foremost
aim in any campaign agamnst leprosy. This ideally means exclusion of
children from contact with cases of the lepromatous type of disease.
The p pulsory seq jon of patients with leprosy in
wstitutions has universally proved mneffectis e; it leads to concealment
of the disease. A measure of partial 1solation, in the form of the volun-
tary night segregation of patents suffering from the dsease, has proved
acceptable and reasonably effectiv e i village communities.

Leprosy 1s nat transmtted congemitaly; a new born infant should
therefore be removed at birth from an infective mother, and from the
surroundings 10 which she lives, if feft with jts mather 1t will atmost
certainly contract the disease

Most adufts are fargely immune to infection, and they are most
unhkely to acquire it by casual contact.
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LEPTOSPIROSIS

DFFINITION

EIL’S disease, spirochaetal jaundice, mud, field or swamp
\/&/ fever, and Japanese seven-day fever are among the names
applied to diseases of man all due to mfection with specres, or
taces, of spiochactal orgamsms belonging to the genus Leptospra
These orgamsms occur commonly mn 1ats and other small ammals, and
are found 1n stagnant water The infection of man 1s incidental, and
often 1, following ¢ of the skin or mucous
membranes or the pollution of food stuffs, usually indirectly, with the
urmne of infected ammals The resultant discase when severe 15 char-
acterized by fever, toxaemia, Jaundice, haemorrhages, nephnitts and
albuminura The mortality in some forms of infection 15 high

GFOGRAPHICAL DISTRIBUTION
World wide 1n 1ts ds lep! occurs 1rresp of the
chmaue conditions

AETIOLOGY

There 1s doubt as 1o the validity of some of the many named species
of Leptaspira All morphologically are identical, therr differentiation has
been based on their pathogemcity to experimental ammals, their
serology, therr v irulence and the epidemmology of the local diseases they
cause 1n ammals or m man Serologrcal tests indicate that the anugenic
« of the leptospiral organ , and their aggl
characters, are suflictently constant for their classification By cross
absorption tests the individuality of many distinct seroty pes has been
established with reasonable accuracy The type species of the lepto-
spiral 18 Leptosprra h h and this 1s
particularly assocrated with Rattus nortegreus as its carnier host Within
some scrotypes, for example L cterohaemorrhagrae, there are subtypes
which 1n this particular case are designated A and AB respectnely The
number of leptospiral seroty pes and subty pes so far identfied 15 about
40, and this will doubtless nse Thewr distinction and differenttation
patently are matters for a highly specsalized laboratory and skilled stafl

The ‘leptospiral orgamsms are slender closels wound spirochactes
which vary in length from 8 v to 24 b The spirals are shaltow and
regular, each betng about § 110 length, thus an organism of 7 p long
has over tweaty spirals Thes are very phable and are actively motile,
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never be undertaken erther hastily or Ightly, Tendon transplants of
undamaged muscles, and similar orthopaedic operations, can do much
to relieve defornuty and to restore function in some cases when the
progress of the discasc 1s arrested

Nerve pawns may be severe in both the lepromatous and the wubercu-
loid type of disease These are usually due to pressure within the nene
sheath; mnasion of the nerve sheath and stretching of the nerve trunk,
or drainage of a caseating tumour if present in the nerve, may be
necessary.

Lesions of the nose, mouth, pharynx, and throat should receive
attention by surtable local application. Tracheotomy may be necessary
when there 1s oedema of the glottes,

PROPIN LAXIS

The presention of child infection should be regarded as a for‘tmos!
aim 1 any campaign agamst leprosy This ideally means exclusion of
children from contact with cases of the lepromatous type of discase.
The pted b Y ion of patients with leprosy in
institutions has unn ersally proved ineflective; it leads to concealment
of the disease. A measure of partial isolation, in the form of the volun-
tary might segregation of patients suffering from the disease, has proved
acceptable and reasonably effective 1 village communities.

Leprosy 1s not teansmitted congenttally; a new born infant should
therefore be removed at birth from an infectn ¢ mother, and from the
surrotndings in which she Innes; 1f left with its mother 1t will almost
certainly contract the disease

Most adults are largely immune to infection, and they are most
unlikely to acquire 1t by casual contact
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tiply and are widely diffused in the blood stream throughout the body
They tend to become localized in certain tissues, espeaially n the kid-
neys, Iner, meninges, and someumes the lungs They enormously
inerease in number during the first two weeks, therealfter they gradually
disappear  Apparently toxins liberated from dead spirochaetes cause
changes 1n small blood vessels, resulting m focal haemorrhages and
degeneratine changes 1n the parenchymatous organs

At autopsy the body may or may not he jaundiced, there are small
h hages th the fissues, especially the muscles, lungs and
Kidneys The Iver may be enlarged, and on section many glandular
cells are found to be necrosed, the damaged cells are wsolated and
wregularly distributed, they are not found 1n masses, so the columns of
cells 1n the liver lobules may appear rathet irregular o1 dissociated
There 15 no fatty degeneration of the Iver The cause of Jaundice 15 a
hepatitis, commonly there 1s a secondary Iihary obstrucuon and
haemolysis On recovery the parenchymal cells rapedly pralferate to
replace those destroyed and the hver form and function are restored

The kidney s are swollen and show multiple small haemorthages On
histological section there 15 a diffuse distal tubalar necrosis, akin to
that following crush imjunes As 1n the case of the Iiver, on recovery
regeneration of the epithelum restores the kidness to normal, though
n some few cases the lesions may progress to a chronic nephrins Some-
times the renal damage 15 50 extensive that there 1s anuna with death
from uraemea

CLINICAL PICTURE
The incubation period of Weils disease ranges from four to mneteen

third that of convalescence
The onset of Weil's disease usually 1s sudden, with nigors and a sharp

ate present, there may be petechiac, herpes labiahs 1s usual, and the

sesicles become haemorrhagte The tendency to bleeding in all tissues

is shown by epistavs, blood-staining of the sputum, and the presence of

red cells in the urine The urine contains much bile pigment, there 1s

always albuminuria, there 1s ohguria, there may be casts and bload cells
§



180 Clinical Tropical Diseases

their extremities commonly atc bent into a crook. In films they stam
weil with the Romanowsky dyes, and by silver impregnation methods
They can readily be cultured on a varnety of simple media, such as
Noguchi's leptospira medium,

{. 1cterohaemarrhagiac 1n mature has heen found to cause disease in
primates, dogs and foxes, and possibly cats; it 1s readily inoculable imto
guinea pigs It occurs ensootically in rats, voles and field mice, and
many other small rodents and wild amimals; these may harbour the
organsms 1n nature for prolonged periods without obvious 1li-effect.
The organisms invade the kidneys of these animals and are passed 1n
therr unine, they constitute the normal reservoir of infection Man
usually becomes infected by foodstufls i d by the
excreta of infected rodents, or more commonly by the entry of the
organisms through skin or mucosal surface abrasions when working in
contaminated damp places. Occupational outbreaks, or sporadic cases,
of Weil’s disease occur from time to time in men working in rodent-
nfested surroundings, particularly in sewers, canals, mines and tunnels,
swamps and paddy fields, farmvards, and other places hable to con-
tamunation with rat ucine

Camicola [ever is an enzootic disease of dogs associated with nephritis
but not with jaundice It 1s due to infection with L. canicola; this organ-
1sm also at tunes affects man, 1n whom it causes a mild form of disease,
but 1t has not been found 1n rodents; dogs are believed to infect one
another through the urogenital tract and the urine Guinea pigs are
refractory to infection with L. cancola but young hamsters are suscep-

nephrnius

I hebdomadis causes a very mild form of leptospirosis in man chiefly
in Japan The disease occurs 1n agricultural labourers, and the resersoir
of infection 1s the vole, Microtus montebellos

L gnppo-pphosa causes the swamp fever of eastern Europe The
reservoir of infection 1s presumably the rat. The disease in man
resembles an mntesunal form of influenza, and jaundice rarely occurs
during 1t.

Leptosprra biffexa rs an organism almost universally present i stagnant
water, immersion 1n ponds has not uncommonly resulted in an attack
of Weil's disease, though of course this 1s due to contamnation of the
water by snfected rodents

PATHOLOGY

The orgamsms gain entry to man through the uppermost alimentary,
respiratory, or other mucosae, or through the skin They rapidly mul-
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If the animal 1s then kalled leptospira can be found in smears or sections
of the liver, or by culture of the blood

Agglutinins appear 1n the patient’s blood about the sixth day and
reach 2 maximum titre after the third week of the disease Titres as
fugh as 1/10,000 to 1/30,000, when tested against stock cultures, are
commonly reached; the agglutinins may persist in the serum for years

The agglutination test 13 made with a formalmzed culture of L.
reterohaemorrhagia mcubated with varying dilutions of serum for 18
hours at 37° C The results are read by exarming drops with dark
field 1llummauon under a mucroscope, the highest dilution to show

alf the lep 1s taken as the utre
of the serum \Vuh sausl‘acmry controls, a positive reaction in a dilution
of 1 2015 diagnostic Zones of inhubition are prone to occur 1n this test,
1t must therefore be set up in a full range of diluttons,

The Brown and Davies adhesion test 1s an application of the Reichen-
berg phenomenon One volume of 1 5 dilution of the patient’s serum
1s mixed with one volume of a young actively-moule leptospiral cul-
ture, to these are added one volume of a suspension of B colt, and one
volume of a 15 dilution of fresh guinea pig serum The whole 3 1n-
cubated at 37° C for 30 minutes, and a drop 15 then examined micro-
scopically with dark ground slumination When the test 13 positive the.
B cols are seen to be firmly adherent to the leptospira

TREATMENT

Anusera have been prepared by the immunization of large ammals,
such asthe horse These if given early, repeatedly and m large doses may
fax ourably modify the course of the disease

The annbrotics perucillin, aureomyom and terrannvam if gnen n
substantial dosage early 1n the disease are said to shorten its course and
modify tts seventy but they must be ginen before the fourth day to be
of any vatue

Speaific treatment of the infection 15 therefore at present of dubyous
value There remarns the need to combat the effects of the disease, of
these renal failure 1s the most important
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and 1n very severe cases there is anuria. There is usually some anaemia,
and there is an early leucopenia followed by a polymorphonuclear
leucocvtosis, with 2 total Jeucocyte count of 10,000 1o 15,000 and in
SeVETe cases 1o 25,000 or more. The sedimentation rate is always raised

b 12 dually di and recovery 1s complete by the
fifth or sixth week. In about one third of the cases, when com alescence
1s beginming during the third week, the temperature suddenly rises to a
high level. This ‘after-fever’ may persist for from four to twenty days;
1t 1s not f\ssocnalcd with a recrudescence of the classical symptoms and

e 0 - '
relapse of the Weil's disease, but to be a form of immunity reaction
Attacks of Weil’s disease vary very greatly in severity. The degree of
Jaundice 1s an index of the virulence of the disease. Some are very mild
and there is no jaundice; others are of the severity described; and yet
others may be of fulminating intensity, with severe toxacmia, delirium,
memngeal and nervous symptoms, and cardiovascular failure with
death, Death occurs most frequently during the second weck The
mortality has varied greatly in the different recorded outbreaks; in
British cases 1t is usually below 20 per cent, but 1n Japan it may be
50 per cent.

DIAGNOSIS

Tnitally it may be impossible to distinguish Weil's disease from in-
fective hepatitis, yellow fever, or relapsing fever, on clinical examina-
tion, During the first week or ten days leptospira can be recos ered from
the blood by the following methods:

1 Schuffner’s tniple centnfugation: Spin 2 or 3 ml of citrated blood at
15001 pm for 5 minutes, remove the supernatant fluid and again spm
this flud at 1500 r p m. for 10 minutes; again remove the supernatant
fluid, add saponin to this fluid to a concentration of 1 in 1000, and spin
at 3000 r p.m for half an hour Examine the deposit microscopically
with dark ground illumination,

2, Blood culture Inoculate some drops of the blood on to a modified
Fletcher medium This is made by diluting 0 5 ml of Lemco broth,
pH 7.4, with 3 ml of distilled water and, after autoclaving, adding
o025 ml of inactivated rabbit serum passed through a Seitz filter.
Incubate at 30° C, and examine in three or four days

3 Ammal {e Guinea pigs i lated intrapentoncally with
infected blood suffer from fever and jaundice during the second week.
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males m the tropcs, and one called ‘esthioméne’ has for long been
known to occur m M lles p These di are now
known to be lvmphopathia venereum

PATHOLOGY
The smeall primary lesion, which usually 1s seen only when 1t occurs
on the external gcnuaha‘ 1s very superficial and consists of an infiltra-
tion of the ! layer with lear cells, bymphocyes,
plasma cells and b , wath a few pal h
The endothehal cells of the smzll blood s essels of the aﬂ'cc!ed area swell
and obstruct them, as a result there 1s central necrosts in the lesion and
a small shallow ulcer forms n it
The virus passes up the draing lymphatic channels to the assoctated
e e T A A e

phonudlear leucocytes Focal abscesses develop where there 15 epithe-
hind transformation of the macrophages, and the resultant tubercle-like
“nodules undergo necrosis These slowly developing, irregular, or
‘stellate’, abscesses in the lvmph glands are charactenstic of the
mfection Those stellate abscesses near the surface of the gland dis-
charge mto or through the adjacent ussue, so forming sinuses Those
deeper within the gland may be secluded by proliferating connectine
tissue, and eventually mav be replaced by fibrous tissue
There 15 an 1ntense connective tissue reaction around the affected
glands, which become firmly adherent to the nerghbounng structures
M. P d oo par. [ S T

sirus of the hmphatic vessels and glands

CLINICAL PICTURE

The wncubation period 1s from a few dasvs to two or three weeks,
usualls 115 about a week

The primry lesion 15 vers small and 1t i pamlews, 1t rarels lasts for
more than a week, and as a result 1t 15 often  ertooked In males 11 15
usually located on the coronal sulcus, but it may be on the glands, on the
prepuce, or withm the urethra At first 1t 15 a papulc about the size of a
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LYMPHOPATHIA VENEREUM

DEFINITION

'MPHOGRANULOMA INGUINALE, chmatic bubo,

poradenitis nostras, or Durand-Nicolas-Fare disease is a venereal

disease due to a virus Tt 1s characterized by an insignificant
primary lesion followed by an associated lymphangitis and lympha-
denitis, and usually some systemic upset The affected lymph glands
tend to undergo multiple focal suppuration with the formation of
stnuses In women with imvolvement of the lymph glands within the
pelus great deformmity of the pelvic organs may result The mortahty
15 very low

GEOGRAPHICAL DISTRIBUTION
World wide 1n distribution, 1t 1s most common m the warm climates
and more prevalent in the coloured races than the whte.

AETIOLOGY

The causal agent 15 a virus which very closely resembles in size,
morphology, and staining characteristics those causing psittacosis and
trachoma The virus particles, as judged by passage through gradocol
membranes, measure from 120 to 180 mp The virus is readily de-
stroved by environmental changes and by weak antiseptics; 1t will
retain 1ts viability for long periods when kept at —70° C It can be
cultured in living tissue cultures, and on the yolk sac of the developing
chick embryo It can be introduced 1nto monkeys, mice, gumnea pigs
and less readily into other anmals, locally by moculation of infective
material but can only be maintained for one or two passages by this
means It cannot bc introduced mto birds, and by this fact can be

readily d hed from the virus It can readily be
maintained sersally m some animals, i particular mice, by intracere-
bral it when thus duced the virus causes a characterisic

memingo-encephahis. In nature the virus has been recovered solely

from man

The 1nfe 15 usually d 1ly, and the discase 1t
causes 1s detected much more frequently in males than in females This
may be duc to the fact (‘h.zu n women l|hc primary lesion is often con-
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throat, sometimes with ulceration of the pharynx and tonsils In some
N . AT P PO

In those cases 1 which later there 15 extensne destruction of the
lymph glands and surrounding tissues there may be a secondary
clephantiasis of the pudenda or of the legs Rarely, m the case of a
purely external gemtal infection such as 15 usual i males, the virus
infection may travel from the inguinal glands to the iliac glands In
women tn whom the primary lesion 15 intra-vaginal the virus 1s con-
veyed directly i the lymphatics to the pelvic lymph glands Suppura-
tion and sinus formation 1n these glands extend nto the neighbouring
pelvic organs, and the virus infection may be further diffused into the
other glands within the pelvis The sinuses cause fistulation of the
vagina, rectum and other viscera, secondary bacterial infection results
n chromic inflammatory and fibroic lesions which mvolve and
damage extensively the contents of the pelvis There 15 adhesion and
fixation of the pelvic organs, there commonly are elephantiasis of the
external genitaha, strctures of the urethra, vagina and rectum,
tumour formation and vanous ulceratie lesions, recto-vagmal or
urethro-vagnal fistulae, or even the production of a cloaca into which
the rectum, vagina and urethra all open This progressive, chromc
and disabling condition 13 known as the gento-ano-rectal syndrome, ot
esthioméne For obvious reasons st 1s much more prevalent in women
than n men, but 1t ts sometimes encountered 1n the latter when the
primary seat of infection 15 rectal

DIAGNOSIS

Of the vanious methods devised for diagnos:s of the disease the most
conclusive 1s 1solation of the virus This 1s best done by the inoculation
of pus, asprrated from a bubo, intracerebrally mnto mice or monkeys,
which the virus causes a characterisuc meningo-encephalitts Less
effectively, the virus can be 1solated by inoculation of the matenal on
to the yolk sac of @ developing embryonated hen’s egg

The Frei skin test 15 an allergic test of much clinical value 1n the
dragnosis of | h Ttas d by injecting into
the patient mtrad: an antigen heat-killed virus An
antigen may be made from pus aspirated from the unopened stellate
abscesses 1n the 1nguinal glands of a case of the disease The antigen
most free from 1mpuntics 1s that made from cwltines of the virus on the
volk sac of the chick embryo, 1t 13 now availabli commacually under
the name ‘lygranum’ The test 15 read at 48 hours and gb hours after
the injection of o ¢ cc of the antigen into the skin of the patient, and
preferably also into a normal uminfected control If poutive, there 1s an
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pin’s head; in the centre of this there soon forms a shallow ulcer which

has clear-cut edges The herpetiform ulcer is surrounded by a red-

dened zone; 1t is not indurated and 1t does not itch.
LRI ) a
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rectum Extra-genital sites of pnimary infection occasionally have been
recorded.

In males, and in women who acquire a primary lesion on the external
genitalia, there is a feeling of stiffness and an ache usually 1n one groin
after ten to thirty days A single gland becomes enlarged, and can be

freely movable. If the patient is kept at rest it may subside and vanish
within about a weck, and there is then no further development
Usually the infection spreads
from this first to the neighbouring
glands of the group, and they also
enlarge. The affected glands as a
result of periademtis become ad-
herent to one another and to the
skin and to the underlying tissues.
Eventually the group forms a large
lobulated oval or haped
mass, over which the adherent skin
is shiny and purphsh in colour.
The lymphadenitis usually is uni-
lateral but it may be bilateral.
Resolution may occur even at this
stage; but more commonly multiple
small stellate abscesses form in the
Tio 28 Lympbopathus sonercam w1 glands These merease in size and
tend to fuse; those which are super~
. P -

mucod pus, this at first is bacteriologically stenle The discharge from
the fistulae continues over many weeks or months; eventually the
condition subsides and healing takes place with scarring

Early 1 the discase, when the lymph glands are first becoming
involved, there may be a febrile constitutienal disturbance lasting a
week or two This is rarely severe, but it may be associated wath a sove



XVIl
MALARIA

DEFINITION
ALARIA 15 a disease caused by sporozoa of the genus Plas-
modwm It 1s characterized climcally by fever, which 1s often
periodic, varying degrecs of anzemia, splenic enlargement, and
various syndromes resulting from the physiological and pathological
mvolvement of certain organs including the bram, the liver and the
Tudneys

GEOGRAPHICAL DISTRIBUTION

Malana 1s probably the most widespread of all diseases It 15 found
in regions lying roughly between lautudes 60° N and 40> S The dis-
tribution of the plasmodial spectes 1s not umform Viax malaria 13
widespread 1 the fropics and subtropics, and m some temperate
regions  Falciparum malana 1s found most commonly i warm moist
chmates It 1 found m parts of Europe, for example the Balkans,
Ttaly and Sicaly, where 1t is seasonal m naidence It 1s found m most
of tropical Affica, 1n Asia Minor, 1n parts of India and the Pacific area
In many of these regions 1t 1s the predomnant form of malaria present
Malariae malana occurs throughout the tropics, chiefly in Afnica,
South America, India, Ceylon and Malaya It 1s not as common as
ether vivax or falaparum malana Ovale malana 15 uncommon, it
oceurs mostly 1n East and West Afinica and 1n South America

AETIOLOGY
Malarma attacks man at all ages and aflects the sexes equally No
race 1s inmune, but repeated nfection with a strain of plasmodium may
result in the deyelopment of some ymmunity In ymmune individuals

the disease 1s nearly alwavs milder than m non-1mmunes infected in the
same region

TRANSMISSION

The females of certain species of anopheline mosquitoes are the
defintive hosts, man 1s the mtermediate host Infection 15 normally
transmutted to man by the bite of an infected mosquito but may
occasionally oceur across the placenta The disease may be induced
artificially by imjection of exther sporavoites or trophozottes

Malaria may exat where the following conditions for transmission

1y
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wfiltrated inflammatory dome-shaped swelling at least hall a centi-
metre m dameter, which can both be seen and felt. In the centre of the
swelling there may be a small area of necrosis surrounded by a red zone
‘The nodule often perasts for from two to three weehs,

The Fret test almost mvariably becomes positive one to three weeks
after the development of ademuuis. False positive reactions are very
rarely encountered; but as the antigen contamns a heat-stable com-
porent to the p h and some other viruses, a
positive test mght be accounted for by infection with one of these,
Once positive the test remans so for a very long time, and posuibly for
the remainder of the patient’s hfe. The interpretation of the Frei test
therefore must be made in the light of the immediate clinical and other
findings

An effectne complement-fixation test, which also 1s group speafic,
can be performed 1n vsrus rescarch aboratornes.

TREATMENT

Complete rest in hed should be insisted on of the disease 15 diagnosed
i the carly stages Under this measusc alone a case of external genital
infection may be arrested and may spontaneously resolyvc at any stage
of its development biefore fistula formation has accurred. Ifat this tme
softening can be felt 1n the affected glands, indicating stellate abscess
formation, these should be aspirated under strict aseptic precautions to
forestall spontaneous fistulation

If the enfarged glands do not begin to subside after a week or s6 on
bed rest, but continue to enlarge, complete and clean surgical removal
of the affected inguinal glands will terminate the condition Under no
aircumstances must the glands be incised, or there wilt be an indolently
discharging granulomatous wound for many months, which finally wilt
only heal with great scarmng

The sulp des and the anti given p 2y have
been clamed to effect a cure of lymphopathia venereum In practice
their empf t proves disapp and 1t 1s difficult to asenibe

PAN e A

}s 0 5 gm sis-hourly for ten days, and the desirabifity of complete bed
rest with the drug treatment should not be overlooked Chloram-
phenicol is actively destructne to this virus n raire and may prove to
be of therapeunc value. .

The treatment of the Id ¢ d m the
2 1a) 5y ndrome, following pelvic involvement, after ininal
antibiotic treatment is pathatice and surgical
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formed by of b and d d pro-
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erh rnmnans and tha cantaimne srotheas
rupturing of the mnfected erythrocytes and consequent escape of mero-
zoites 15 known as sporulalion

Merozoites are erther destroyed 1n the plasma or enter erythrocytes
In the majonty of freshly infected erythrocytes the asexual cycle 1s
repeated but 1n some the sexual forms, the male and female gametogy tes,
develop The latter remam for long persods 1n the blood-stream and
undergo no further deselopment unless ingested by the mosquito

In vivax ovale and possibly malariae and ovale infections it 15
believed that a liver or exo-enythrocytic (E E) phase of the parasite
occurs, probably originating from the pre-erythrocy tic phase Relapses
of these forms of malania depend on the persistence of these exo-
erythrocytic parasites which from time to time gject infective mero-
zoites into the blood-stream and so re-establish the erythrocytic (E)
cycle. In falorparum mataria exo-erythrocvtic forms do not develop
and that the pre-erythrocytic forms do not persist Hence recrudes-
cences result from the multiplication of existing blood (E) parasites,
and true relapses do not occur

ENDEMICITY

Malaria n a commumty may be either stable or unstable Stable
malana occurs 1n regions i which there 1s constantly repeated infec-
tron Malaria in such areas is called ‘holoendemic’ The population has
a high degree of immumty and epidernics do not occur Unstable
malaria occurs m regions m which transmussion ts intermittent, for
example, where 1t 1s seasonal or 1n populations inadequately protected
by drug suppresston or entomological control In such areas the

population has a varying degree of immumity and epidemics are hable
to occur

ACQUIRED RESISTANCE TO \ALARIA

The severity and duration of malaria attacks depend on many fac-
tors, mcluding the nutritional status of the host and the virulence of
the mfecting strain The most important modifsing factor, however, 1s
the devel of or m the nfected ndinadual

Certain individuals are naturally more resistant than others to
malarial infecion They may Ine conunoushy for years i endenuc
areas without developing a chimcal attack, or mav fail to become
wnfected afier artificial inoculation with parasites Most subjects, how-
ever, are readidy susceptible tn infection, and continuous remnfection or
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obtan (1) the presence of suitable anopheline mosquutoes, (it) a
reservoir of malana infection (usually the local population), (iii) suit-
able non-immune or partly immune hosts, and (iv) an environmental
temperature of between 65° and 85° F with suitable humidity. Tt does
not as a rule occur in regrons higher than Goco feet above sea level

THE CAUSATIVE ORGANISM

Human malaria may be caused by the following plasmodia. Mixed
mnfections occur:

P. rivax (bemgn tertian malaria or vivax malaria).

P falfeparum (mahgnant tertian, subtertian or falciparum malaria)

P malanar (quartan malaria or malariac malaria).

P otale (ovale tertian malana or ovale malana).

Of these infections the commonest and most important are those
caused by P, rzax and P falaparum.

LIFE CYCLE

The life cycle of the parasite 15 essentially the same in all species of
plasmodia.

(a) The Life Crele 1 the Masquits (Sporogony)

I G IR T L L et
female cell or gamete developed from an ingested female gametocyte
The fertilized cell penetrates the stomach wall and develops beneath the
lming membrane, eventually becoming a large cyst within which
appear the infective forms of the parasite, called sporozoites, After
7-20 days, depending upon the external condiuons, the cysts rupture
and the sporozoites migrate, many reaching the salvary glands The
infected mosquito 1yects sporozoites into the host's tissues during 2
blood meal

(b) The Life Cacle 1n Man (Schizogony) .

Sporozoites rapidly disappear from the blood-stream after infection
Dunng the succeeding 5 to 7 days the parasite develops further in the
patygonal cells of the lver and possibly elsewhere (the so-called pre-
ensthrogtic (or P E) gele) At the end of this penod (called l}.lc pre-
patent period) merozites are thrown inta the arculation and m)ad:
erythrocy tes, starting the asewal {tfe oycle (Eppthrocy e or E gcle) which s
repeated at regular intervals In the erythrocytes the youngest forms
appear as unpigmented discs or rings of ¢ytoplasm containing one or
more small masses of chromatin As the parasite grows it becomes
actively amoeboid and develops granules of brown pigment called
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The anaeria causes some degree of anoxaerma, which s associated
with Jocal tissue anoxia of varying sevenity The latter 15 of fundamental
importance 1n the genesss of pathological tissue changes

et

e oan bl = anang

arculation are the physiological responses to high fever, and the pro-
found effects of medical shock (vascular failure) Local circulatory
h melude the 1 of stasis 1n the bram, the reduc-

tion and redstribution of the renal airculation in the condition of
renal anoxia, and changes 1n the hver blood flow which lead 1o centri-
Iobular congestion and degeneration

Mechanical mterference with local airculation may also be caused
by changes 1n the blood cells, such as the development of ‘stickiness” i
relation to phagocvtes and the vascular endothehum, or the ‘studging’
of erythrocytes, and by the swollen and often overladen phagocytic
cells such as the Kupffer cells of the hver

Malarial pigment 15 derived from haemoglobin It 15 particulate,
msoluble and not itself toxic The general pathological pattern 1s,
however, influenced by 1ts appearance in the tissue spaces and phago-
eyte cells

The processes outlined above are concerned i the evolution of the
pathologrcal changes often seen at necropsy, e g the early stasis and

bseq h and th 1 and about the small vessels
of the brain, the centrilobular degeneration and necrosis of liver cells,
the renal anovia kidney with ischaemic cortex and congested stased
medullary vessels, and the diffuse brown or black pigmentation of the
lver, spleen or bone marrow

Details of the lesions are unnecessary here It 1s essential for the
physician, however, to understand that many of the pathological pro-
cesses concerned 1n malana are reversible and prompt treatment may
prevent or modify their development

CLINICAL PATHOLOGY
Alteration 1 erythrocyte counts and haemoglobm concentrations
oceur in proportion to the degree of ervthrocyte destruction and hae-

volume may cause hacmoconcentration with artificially high counts
and haemoglobin concentratans

The thin blood film may show considerable vaniation i erythrocy tic
size, mcluding some macrochtoss There may be porkilocytosts and
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long continued snfection over many years usually leads to the establish.
ment of some degree of acquired resistance, especially to superinfection
{re mfection wath the same stramn of parante). Some authors believe
that smmunity i human matana 15 dependent, as i bird malaria,
upon the persistence of a latent blood infection in the host. There is,
howerver, ample evidence that humoral unmune bodies are desveloped
dunng a malarial attack, and it has bren found that imtmunity may
occasionally persist for same time after the termination of the mfection.

The wmumty takes tume to build up, so that as a nule non-immune
dwviduals sufer most severely from malaria 1 their catly years of
expostire

In the mdigenous population of a malanous area the active disease
w usually rare i very young infants but 1s extremely common and often
severe i the fatter half of the first vear of Iife As the child grows older
the attacks get milder, and, provided there is continued renfection by
the same strain of parasste, the overt disease esentually becomes very
muth modified and amelarated m the older child and the adult.

Where mfection s wierrupted for any considerable Iength of tme
the acquired powers of resistance rapsdly dechine and the mdnidual
becomes open to severe attacks on remfection In communities such
dirnnuuon of ressstance 15 the forerunner of epidemics

PATHOLOGY

For the first 5 to 7 days after rmjection mta the human host, spore-
zoutes develop i the epithehal cells of the Iner (the pre-erythrocytic
phasey The d pathologcal of ths phase, beyond
the destruction of a few Iner cells, 15 unknown

The i anon of the erythrocy tes which follows the maturanon of the
nssue phase and the ftberation of merozortes o the blood 1s the basie
pathotogical process m chmcal malaria

The powers of ins asion of the speaies of plasmodia differ considerably.
P pizax develops mowt easnily 1 the youngest erythrocytes, so that at
any one tme not more than 2 per cent of erythrocy tes are mvaded
P melanae develaps chreflv m the older red cells, the infection rate
seldom exceeding § per cent P faleparum mvades all ages of erythro-
cytes indssenmunately so that very Ingh nfection rates may aceut.

With each sporulation, the ivaded red cefts are destroyed Further-
more, varying numbers of uminvaded red cells are lysed durng the
attack, and both parastized and unpacasttized celfs are phagocy tosed
in large numbers by the cells of the spleen and Iiver Anacnua thus
usually develops, the sevents of whuch depends as a rule on the species
of i admg pl d 33 most p ed 1n falaparutn
nfectsons, where the Joss of red cells may be very extensive and rapid,
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larly if haemoglobin 1s also present Hyaline and granular casts are
common and may be present in large numbers together with erythro-
cytes m cases m which acute rena! dysfunction develops

CLINICAL FEATURES

INCUBATION PERIOD

The ttme elapsing between the moculation of sporozoites in man,
1e the mfective bite, and the appearance of chmcal signs 1s referred
to as the wntrnsic incubation perod The length of this perrod varies with
the plasmodial species smvolved It 1s usually 10 to 15 days, but may
be some weeks or months

The time clapsing between the ingestion of infected blood by the
mosquito and the appearance of sporozoites in the salivary glands, 1 e
the period required before the insect becomes infective to man, 1s
known as the evtrinsec incubation period

PERIODICITY

The pertodic el of temp and d ph
1e the paroysms, occurring n the classical malarial attacks are
roughly contemporaneous with the sporulation of the parasite The
imterval at which they recur i1s known as the periodicity of the infection
When the cycle of schizogony 15 so adjusted that sporulatan oceurs at

48 hours, so that the paroxysm occurs every third day, and the peniodi-
aty s tertran The penodicaty of paroxysms in falaparum malana
frequently mdicates a parasite Life cycle of 36 rather than 48 hours,
parotysms 1n such infections occur at intervals of less than 48 hours
and the fever peaks consequently occur shghtly more frequently than
every thrd day, grving mise to the so-called subintrant fever (hence the
term subtertian malana) In P malanae mfections the erythrocytic
eyele takes 72 hours Fever peaks occur every fourth day, and the
penodicity 15 thus quartan In all infections, sporulation may occur
danly, with daily paroysms (quotidian penodierty )

THE ATTACK

Primary Attack The attack ymmeduately succceding the mtrinsic
incubation period 1s known as the primary attach

Relapse A relapse 15 a recurrence of the chmeal signs and svmptoms
of malarta and the reappearance of parasites 1n the peripheral blood
following a period of quiescence afier the subsidence of the primary
attack Tyue relapses arise 1n \nax, orale and malanae infections as the
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b

There may occasionally be a high reticulocyte
coum but this does not commonly occur until some days after the start
of specific therapy In severely anaemic cases nucleated red cclls may
be present. These are nearly always blastic in type;

are very rare.

The colour index is one or less, very seldom greater than one, except
1n cases complicated by malnutrition,

The bone marrow response is essenually normoblastic. There is
often considerable erythroblastic activity wathout corresponding reti-
culocytosis m the peripheral blood,

The chemical make-up of the blood depends on factors such as the
state of the In er and kidney function and the water-clectrolyte balance
of the body There are no chemical findings specific to malarta Insome
cases there may be raised plasma pomsslum, cspec:ally durmng severe
lysis Sodium and chloride ions are freq: low, 11}
where there 1s severe vomiting or diarrhoea.

In severe lysis there may be h
the plasma

The total plasma protein concentration may be unaltered or low.
The albumin fglobulin ratio may change, due to decrease in the former
and 1ncrease mn the latter, usually in the gamma globulm l'racuon.
Certain serum tests of doubtful value for d or p of
malaria depend on these changes in blood protein.

Cases in which hepatic dysfunctlon is evident show an increase in
bilirubin 1n the plasma and sometimes in the urine The van den Bergh
reaction 1s indirect, direct or biphasic, depending on the degree of liver
damage and lhe rate ol'h:\cmol) sis H:pauc funcnon tests usually show

PR —e

and h 1t in

of acute uraemia,

The urine shou]d ahways bc cxammed n malanaA The\olumc passed
1s important, — seedad ol

as the 24-hou
anuria The c. -
renal tubules have been damaged. Even when the concentration 1s
) o ° * -1 T there is severe
- there may be
urea mitrogen
may be within

normal Jimts.
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Jarly if haemoglobin is also present. Hyaline and granular casts are
common and may be present in Jarge numbers together with erythro-
cytes in cases in which acute renal disfunction deselops

CLINICAL FEATURES

INCUBATION PERIOD

The time elapsing between the inoculation of sporozoites in man,
1¢ the infective bite, and the appearance of clinical signs 15 referred
10 as the intnnsic incubation period The length of thus peniod vanes with
the plasmodial species inolved It 15 usually 10 to 15 days, but may
be some weeks or months

The time elapsing between the mgestion of ifected blood by the
mosquita and the appearance of sporozoites in the salivary glands, 1€
the period required before the insect becomes infective to man, 1s
known as the extrinne mcubation period

PERIODICITY

The penodic elevations of temp and d
ic the parogsms, occurning 1n the classical malanal attacks are
roughly r with the of the parasite The

wterval at which they recur 13 known as the peniodinity of the anfection
When the cycle of schizogony 1s so adjusted that sporulation occurs at

48 hours, so that the paroxysm occurs every third day, and the periodi-
aty 18 teruan The perodiaity of paroxysms i falaparum malana
frequently indicates a parasite 1fe cycle of 36 rather than 48 hours,
paroxysms in such infections occur at ntervals of less than 38 hours
and the fever peaks consequently occur shghtly more frequently than
every third day, grang rise to the so-called subintrant fever (hence the
term subtertian malaria) In P malanae infections the erythrocytic
cycle takes 72 hours Fever peaks occur every fourth day, and the
periodicity 15 thus quartan In all infections, sporulation may occur
daly, with daily paroxysms {quotidian periodicity)

TIHE ATTACK

Primary .Mtack The attack immediately succceding the ntrinsic
wncubation peniod 15 known as the primary attack

Relapse A relapse 1s a recurrence of the chinical signs and svmptoms
of malania and the reappearance of parasites m the peripheral blood
follawing a penod of quiescence after the subsidence of the primary
attack, True relapses arise 1 vivax, ovale and malarae mfecuons as the
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result of fresh infection of erythrocytes by merozoites dertved from
active persistent Jiver forms (EE forms) of the parasites. They often
occur at regular ntervals and are usually shorter in duration and milder
than the primary attack The periodicity 1s usually similar to that of the
primary attack.

An attack of malania should be considered as a relapse only when the
Ppossibility of reinfection can be excluded.

Recrude In P falap, infections, i the absence of persistent
LE forms, true relapses do not occur Recrudescence of the clinwcal
attack results from the continued existence of the original erythrocytic
(E) cscle in the blood

Rewfection A reinfection 1s a fresh mfection in an mdividual who has
previously had malaria Remfections with the same strat follow much
the same clincal course as the primary attack except when the Jost has
developed acquired resistance. In the latter case the chnical course is
much mulder than in the primary attack

VIVAX MALARIA:* BENIGN TERTIAN
MALARIA

INCUBATION PERIOD AND PRODROWAL SYMPTOMS

The mntrinsic incubation period 15 usually 10 to 15 days. In a few
strains it may be some months The appearance of the primary attack
1s often considerably delayed in mndiniduals who had been receiving
suppressive ch herapy during exp In such individ the
first chimical attack may not appear until some months alter the drug
dosage has been stopped

In the last two or three days of the incubation period prodromal
symptoms are common The patient frequently complains of headache,
Itmb pains, backache, anorexta and it nausea and vomitng
There may be mild shivering attacks during which the patient com-
plains of feeling cold In relapses prodromal symptoms are often
absent

THE CLASSICAL ATTACK

Onset. In the pnimary attack the onset may be associated with 2
rigor but this 1s unusual For the first few days the fever 1s irregularly
reputtent or mtermittent Durning this period rigors are uncommon
The pattern of intermuttent regularly recurring febrile parovysms 15
usually established by the end of the first week

The Paroysm. For some reason paroxysms occur as a rule more
frequently n the afternoon and evening than in the morning. The

{ Ovale malama 1s very smslar to vivax malaria and a3 not described here,
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ful]y-de\clopcd paro\\sms may be divided nto three climeal stages,
o . [

shiver and finally passes into nigor The temperature at the start of
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often 1aised Nausea and vomuiting are common and mav be severe
enongh 10 suggest food powsoning Frequencs and pohuria are usual

T he hat stage succeeds the cold The ngnr ccases, the sulyective feebng
of cold disappears and the patient complamss of heing uncomfortably
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hot The temperature frequently remains at about the level reached at
the end of the cold stage, but occastonally may rise, and in rate
circumstances may continue to hyperpyrexial levels The pale skin now
flushes and feels hot and dry The blood-pressure tends to fall; the pulse
1s full and bounding Respiration is rapid, nausea and vomiting are
common, and the pauent frequently complains of severe thirst. At this
stage he becomes restless and excitable, and may go into delirium
One of the most severe subjective complaints is that of post-orbital
headache

The hot stage lasts longer than the cold, frequently two hours or
more, but eventually 1t passes into the third or swcealing stage. Sweating
first appears at the temples, and rapidly becomes generalized and
copious. The temperature falls to normal or subnormal in the course
of an hour or so. The pulsc rate becomes normal and with the sub-
sidence of the temperature the patient usually passes into an exhausted
sleep from which he awakes considerably refreshed.

The Interial- The period between the subsidence of fever and the
appearance of the next paroxysm 1s known as the interval In the
mterval the patient feels well and the temperature is within normal
limits 1n the majonity of cases, although it may occasionally rise to
100° or 101°

Enthrogytes Parasitized red cells are destroyed at sporulation and
many unparasitized cells may also be lysed. Some degree of anaemia
therefore develops This is not often severe in vivax malana, although
1t may occastonally reach senous proportions in children The blood
picture may show some macrocytous and paikilocytosis, anisocytoss,
and chromatophilia, and may thus superficially resemble that of
pernicious anaemia. The colour mndex, however, 1s usually about 1.0,
and the bone-marrow reaction ts normobl and not megalobl.
There may be a shght increase in reticulocy tes during the early stages
of the paroxysms, but these cells do not increase in numbers as a rule
until after administration of specific drug therapy.

Leucogytes. ‘There is often a mild leucopema,

Parasttes tn the peripheral blood. Representatives of all forms of the
asexual parasite from the early ring to the mature schizont may be
recogmized mn the peripheral blood at any one time, though one par-
ticular stage greatly preponderates at certain stages once regular
penodicity is blished G tes are usually present after the
snfection has been going on a week or more. The number of invaded
enythrocytes 1s seldom over 2 per cent of the total cells

Spleen: The spleen 1s often sufficiently enlarged to be palpable by
the end of the second week of the attack. It may sometimes be felt to
increase in size during the paroxysm

Herpes Labialis Ths is present in about one-third of all cases Tt
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frequently precedes the malanal attack and disappears rapudly after
larial has d
In very severe cases, renal and hepatic complications may appear.
These are, however, very much more common 1n faleiparum malaria
and will be discussed later.

COURSE AND PROGNOSIS
n d primary inf P recur regularly for six

weeks to three months or more, depending upon the strain of parasite,
before spontaneous chinical cure occurs Spontaneous cure 1s frequently
heralded by the lengtherung of the itervals between paroxysms, and
by reduction mn their seventy both n regard to the appearance of
nigors and the temperature reached

Relapse Relapses occur after a period of chinical quieseence which
may last for some weeks or months. The clinical features of a relapse
are stmilar to those of the first attack, except that the imtial period of
urregular fever 15 absent The onset 1s accompamed by ngor and
paroxysm, and periodicity stmilar to that of the parent attack 15 estab-
lished from the start The relapse 1s commonly Jess severe and of
shorter duration than the first attack It 1s unusual 1n vivax malana
for relapse to oceur more than three years after the patient has left the
endemic area

MALARIAE MALARIA QUARTAN MALARIA

INGUBATION PERIOD AND PRODROMAL SYMPTOMS

The tcubation period 1s frequently longer than that of vinax malaria
It may be as long as 30 to 40 days and 1n some cases even several
months Prodromal symptoms stmilar to those of vivax malaria develop
w the last few days of the incubation period Parasites may be obsers ed
in the blood before symptoms develop
THE ATTACK

Onset The onset of the discase 1s often insidions The climcal prcture
may be more severe than that of vivax malarta The primary attack
frequently starts with a paroxysm, followed by regular penodiaits,
which 15 quartan in type when the majority of broods of the parasite
undergo schizogony together All vartations from quartan to quotidian
penodicity may oceur, bat quartan 1s the commonest In thus form of
malana, the peniodieity may van from tme to hme m the same
didual dunng the same attack

The Parovysms and Intersal. The three stages of the paroxysms are
clearly distinguished Rigors may occasionalls be absent, on the whole
they are commonest in attacks 1n which the periedicity 15 quartan
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Sometimes the cold stage 1s prolonged The hot stage frequently Jasts
several hours Nauwsea and vomiting are extremely common during
this stage. The sweating stage ts often followed by a fall of temperature

- - - i - H4 .
(1oreyet) o .5}? I
Tia 30 Quar@an fesern 2 tnalariac 1nfection
{(From B G Macgratth, Pathological Processes 1n Malaria ani Blackuater Feser,
Blackwell Scientitic Publications, Oxford, 1948]

to well below normal and may end m the partial collapse of the panent.

Erpthrogptes: The anaemia 1s usually less pronounced than i vivax
malaria, but may occasionally be severe It is normocy tic, with a colour
index of 1 0 or less.
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Leucoytes There 1s usually some leucopena

Parastes m the Penpheral Blosd Representatises of all stages of the
asexual parasites are usually present at any one ume, the dommant
form depending on the periodicity. As a rule less than 1 per cent of red
cells are mfected Gametocytes appear within a few weeks of the onset
of chieal signs.

The Spleen’ The spleen 15 not usually enlarged to the same extent as
10 the other miections 1t 15, however, commonls palpable within 2
fortnight from the onset.

Herpes Labialis 15 common

Oedema, especially of the ankles, is not uncommon n the acute
attack

COURSE AND PROGMOSIS

‘The acute attack of quartan malana 15 self-bmted It may last for
several months before spontancous clinucal cure The disease 15 rarely
fatal and seldom gnes mse to permcous comphications Quartan
malaria 1s the most persistent form of human malarta Relapses are
common, and may occur many jears alter the prumary attack After
long continued or recurrent infections a syndrome closelv resembling
hydraemic nephrosis may develop, especially in children

FALCIPARUM MALARIA MALIGNANT
TERTIAN MALARIA (SUBTERTIAN)

This 1s the most serious form of malara Attacks may be uncomph-
cated or associated with serious and often fatal complications

INCUBATION AND PRODROMAL SYMPTOMS

The incubation penod vanies from 8 to 15 davs Prodromal symp-
toms, which are often sexere, occur during the last few days of the
mcubation period The patient is depressed and unwell He complarns
of severe headache, bone and muscle pains, especially nagging back-
ache in the lumbar or sacro-iliac region Shsening feehings, nausea and
vomutmng or diarthoea are frequent

THE USCOMPLICATED ATTACK

Onset- Parasites may exist in the blood for long perods before the
onset of severe symptoms, especially in indmduals who have built up
some acquired resistance or who are misusing suppressive drugs In
such cases the onset is insidious, with symptoms such as diarrhoea,

persistent dyspepsia, malaise and backache which may not at first
suggest malana.
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Sometimes the cold stage 1s prolonged. The hot stage frequently lasts
several hours Nausea and vomiting are extremely common during
this stage The sweating stage is often followed by a fall of temperature
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Tic 30 Quarian fever in P malarae infiction
[From B G Macgraith, Pathologual Processes i Malarta and Blackuater Feter,
Blackwell Scientific Publications, Ovfurd, 1948)
to well below normal and may end 1n the parual collapse of the patient
Enthroptes The anaemua 1s usually less pronounced than mn vivax
malaria, but may occastonally be severe It1s normocytie, with a colour

index of 1 o or less.
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Little red cell dcstmcnon rhc red cell count and haemoglobin con-
may ucl d by the of

shock and the assocmled sudden loss of circulating blood volume,

The anaema 1s normocytic and the colour ndex 15 1 0 or less.

The bone marrow reaction is normoblastic

Letcoytes There 1s usually a leucopema with a count of the order of
3000 to 6000 cells per cu mm - Granulocytes are reduced and there 1s an
increase n large mononuclear cells, In severe cases haemozoin pigment
may be present in airculating polymorphs and monocytes

Parasies n the perpheral blood In this infecuon the later stages of
schizogony probably take place 1n tissue vessels so that normally only
the younger growing forms (rings) of the parasites appear m the peni-
pheral blood In heavy infections all forms may be present Very high
rates of infection of erythrocytes {for example, 20 or 30 per cent) may
occur  Gametocytes appear within a few days of the onset of the
primary clinecal attack and may persist for months after cure

In the untreated case the parasitacimia increases as the disease pro-
gresses, but there may be appreciable daily vanations in the parasite
density, which demand repeated examination of the penpheral blood
at intervals of a few hours

Pulse The pulse rate 15 usually fast but an patients with low grade
fever or in indivduals who have some acquired resistance to the infec-
tion bradycardia may develop and persist into convalescence

Abdomnal Symptoms Nausea and vomiting are commen from the
onset and may be very severe Epigastnic discomfort, anorexia and
dyspepsia are common  Watery diarrhoen 15 frequent and 15 particu-
larly notable 1n infections with certain strains of the parasite, especially
those prevalent in West Africa

The Spleen The spleen enfarges rapidly in all cases, and 15 usually
palpable within 10 days of the onset Its size sometimes increases
during paroxysms, decreasing again 1 the terval The enlarged
organ 1s usually tender and there mav be tenderness in the splenic
region even when the organ 1s not palpable After repeated attacks,
especially 1 children, the splecn may become enormous In frequently
remfected adults 1t 1s sometimes fibrotic and may be smaller than
normal

Sudden splemc infarction and penisplenitis may cause acute tender-
ness over the splenic arca in the Ieft hypochondrium or pain in the left
shoulder region Surgical emergencies may arse from sudden rupture of
the spleen or torsion of 1ts pedicle

The Licer. Densations of ‘function’ tests and enlargement of the hver
probably occur in all cases In some, especially where gastromtestinal
symptoms ate exwdent, the lner mav be tender and palpable beneath
the costal margin Jaundice appears in severe cases
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The onset of the overt attack is, however, usually well defined
Shucnng feelings and chills are common, but there is usually no well
defined rigor.

The Attack: The patient usually presents with obvious fever, flushed
dry skin and bright eyes, He looks like a case of moderately severe
influenza and may not appear very ill. This appearance is deceptive,
however, since serious complications may arise at any stage of either a
primary attack or a relapse,

The headache, bone and muscle pains and malaise of the prodromal
period persist and increase as the attack develops.

Anxiety, mental confuston and delinum are common, The patient
1s more asthenic and prostrated than in vivax mfections and in those
cases in which periodic fever becomes established, the feeling of well-
being which normally accompantes the interval betw cen the paroxysms
1 vpvax malaria 1s absent,

Ferer. The fever is usually rregular at first, and shows no sign of
penodicity. In about a third of cases periodicity becomes evident after
the first few days and 15 commonly subtertian or quotihan The
paroxysms are often not as regular as in vivax infections and the tem-
perature peaks tend to occur at about g6-hour periods {subtertian).
The temperature during the intervals may not fall to normat The hot
stage is frequently prolonged so that the fever becomes remttent,
intermittent or continuous. Sometimes there are double peaks of high
fever resembling those occasionally seen in kala azar Even in severe
attacks the fever may not be high. It may be absent until towards the
end of the attack or until the appearance of complications Occasion-
ally there may be no fever at any stage, even in the presence of heavy
blood infection.

Sweating Sweating 1s common but there is usually no well-defined
sweaung phase, it 1s often persistent in cases where the fever is low
Where the fever is periodic there is a sweating phase as in vivax malaria
In cases 1n which the temperature s high sweating nmray be absent,

Enthregytes Because of the invasive properties of the parasites and
the case with which unparasttized erythrocytes are lysed, severe anae-
mua ts common in falciparum malaria Red c:lI counts of fewer lhan a
mullon cells per ¢t mm with a con fall in b
cancentration may be recorded. In cases of average sev enty the red
cell count vanies from 2 5 to 3 0 milhon cells per cu mm, in mild eases
there may be little or no obvious anaemia In severe cases the loss of
ted cells may be so raprd that haemoglobm s hiberated anto the plasma
and passed in the unine, giving rise to the syndrome of blackwater

fever.
The degree of anaemia is not alwa)x an indication of the sevenity of

the attack; fatal complications sometimes occur in cases with apparently
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ate (1) cerebral malaria, (2) hy perpyrenia, (3) gastrointestmal malara,
and (4) algud malania Blackwater fever 15 usually regarded as a com-
phication of malaria. Thus syndrome 1s described separately

(1) CEREBRAL MALARIA

This syndrome commonly tmfalds over a pened of days It muay,
howeser, appear suddenly with the rapid deielopment of coma The
patient complams of headache and freq of d If un-
treated, he passes into coma with the puplls contracted {often un-
equally) and deep reflexes abolished or exaggerated Al kinds of
neurological signs may be present, the Babinsk: sign may be positve,
hemiplegia may deselop, there may be stiffness of the neck, or muscular
twitching and convulsions resembling those of epilepsy Acute mental
drsturbances are common, 1n endemic areas such disturbances should
be considered malarial in ongin unnl proved otherwise The clinical
picture 1s frequentls a mixed one from the point of siew of the nervous
system, but forms of cerebral malara are sometimes referred to as
cpileptiform, cataleptic, meningeal, paretic and so forth, depending
on the prevathing nervous signs There 1s usually 1rregular remittent
fever and often severe anaemia Parasites, mncluding schizonts, are
usually present m large numbers m the peripheral blood

(2) MALARIA 1% PERPYREXIA

Hyperpyrexia may develop immediately or during the course of an
apparently mild attack It sometimes occurs in assoctation with cerebral
malarsa The skin 1s hot and dry and there may be some cyanosis m the
extremmties It 1s important to note the dryness of the skin, which indi-
cates inhubition of sweating By the time the patient 1s seen he 1s usually
i delimm In untreated cases coma supersenes, accompamed by 1n-
continence of urine and faeces

Malanal hyperpyresia may be chnically indistinguishable from heat
hyperpyrexia It 1s thus always essential 1n an endermc area to exclude
malaria before a diagnosis of heatstroke can be safely made

The peripherat blood 1s usually heas ily infected, schizonts as well as
ring forms are commonly present

(3} GASTROINTFSTINAL SYADROMES
ta) B.hmu mmum/ f!{n Thxs syndrome varies Consldcr;\bl) n
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Resp n S * The respiration rate in falciparum malaria is
usually increased and in infection with some strains, notably those
found in the Balkans and West Africa, there is often some involsement
of the lungs producing signs and symptoms varying from cough asso-
ciated with a few scattered moist sounds to signs of bronchopneu-
mona or [rank pulmonary ocdema.

Renal Symptoms: Indicauon of renal disturbances may occur in faler-
parum malaria. There 15 often albumin present in the urine and
granular and hyaline casts are common. The concentration of urinary
chloride 15 often low, even 1n the absence of dehydration, indicating
some tubular dysfunction

More severe renal 1nvolvement occasionally develops, with oliguria,
sometimes proceeding to anuria, and associated uraemic symptoms
A syndrome similar to acute nephritis with oligura and the passage of
unne contamning albumin, blood cells and casts may also oceur

Herpes labralts 15 present 1n about one third of cases.

COURSE AND PROG\OSIS

If the acute attack 1s adequately treated and no pernicious symptoms
develop there is hittle risk to ife. The acute attack is usually of shorter
duration than that of either vivax or malariac malaria. Recrudescences
are not uncommon They do not usually appear later than g to 12
months after the imtial attack but have been reported as long as two
years after Severe anacmia and splenomegaly develop in pauents
constantly exposed to reinfection or to a senes of acute attacks The
frequently infected patient may pass into the state of malarial cachexia,
the chnical picture of whach is often complicated by malnutrition. This
condition 1n children may be fatal.

PERNICIOUS MALARIA

Permicious complications may develop without warning at any stage
in falaparum malana Complications appear most commonly in in-
dividuals who have suffered repeated attacks especially when these
have been madequately treated

Pernicious symptoms may be anticipated if more than 5 per cent of

N RS SRS S St SRS,

s apparently hght; an appreciable infection rate may sometimes be
present in 1mmunes without chnical signs

The syndromes of pernicious malaria are usually grouped according
to the organs which are prmcipally imohed The commonest forms
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MALARIA IN CHILDREN

In tropical countnies malana 15 one of the great causes of morbidity
and mortality 1n childeen The clinical attack 1s rare in the first months
of Life, but thereafter babues are especally prone to p forms of
malaria and even vivax and malariae malana may occasionally be
fatal to them, particulatly 1if they are suffering from comcomitant
malnutnition Rupture of an enlarged spleen following external violence
1s a serious risk m faleparum and vivax infecttons

The chmcal picture of malaria in children depends on whether they
are suffering from acute recent infection, or from the effects of frequent
remfection or long-continued nfection or both

The acute form 1s often totally different from the adult disease Itis
seen most commonly 1n children who have not had the full benefit of
protective measures, or who live in arcas where malara is seasonal

The nfected child 1s dull, restless and miserable with no appetite,
It resents feeding and food 1s often vorited back Bile may be present
mn the vomit There 1s frequently severe abdominal colicky pam, con-
siderable wind and diareh the stool bile
The abdomen 1s distended and tender, especially in the hepatic and
splemic areas The spleen 1s usually palpable and commonly the lver

A e e o2
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ranges from 101° to 105° F and the fever may be conlllnuous, remittent
or Rigors arc Convul are common,
there may be menngismus

Ifthe condition 13 allowed to continue for long, the anaemia becomes
more severe, the abdomen more distended, the spleen (and often the
Iner) larger, and there 1s often rapid loss of weight and wasting of the
Limbs sometimes associated with puffiness of the face

If the malaria remains untreated the child may become rapidly
worse and die, or 1t may temparanly recover with the abatement of
most or all of the signs and symptoms and gradually ship nto the pro-
gressnve tl-health and recurrent fever of so-called ‘chronic’ malana

This form of malaria 1s commonest i falcrparum areas and 15 seen
n children of all ages up to adolescence The normal growth of the
child 1s retarded The pauent is hstless, wasted, with thin skinny
flacerd Limbs and a huge protuberant abdomen There s chronic
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watery and contans both blood and bile. The liver becomes enlarged
and tender from about the second day, and icterus appears on the first
or second day, becoming progressit ely more severe, The direct van den
Bergh reaction 1s positive The urme volume is scanty and the urine
contans granular and hyaline casts, albumin and bihrubin, Renal
failure may supervene with the development of anuria and acute
uraemia Death occurs in severe cases from vascular collapse or acute
hepatic failure, Parasites including schizonts are present in large
numbers in the penipheral blood.

(b} Dysenteric malaria- This may be clinically indistinguishable from
acute bacillary dysentery. It is characterized by the passage at frequent
ntervals of stools containing blood, mucus, epithelial and other cellular
debris, and, in some cases, pus cells, The abdomen 1s tender and re-
tracted. Nausea and vomuting are commen and the temperature is
usually high and remittent There is nearly always heavy parasitaemia

(c) Cholerme malania: The patient suffers from profuse watery diar-
rhoca, nausea and voming, muscular cramps in the limbs and
abdomen, and progressive dehydration. The stool is mainly fluid,
contaming particles of faeces and small quanties of blood and mucus
The salt content of both blood and urmne is low Medrcal shock and
suppression of urine may occur, as m cholera. Parasites are usually
present in the blood 1n large numbers.

(4) ALGID MALARIA

In this condition the patient passes rapidly into medical shock,
frequently associated with coma. The facies are drawn, and pinched,
the eyes sunken The skin 1s inelastic, pale and covered with clammy
sweat, Although the skin feels cold the rectal temperature may be
rased to 101° to 102° F. The breathing 15 shallow and sighmg The
pulse 15 thin and fast; both systolic and diastohc blood pressures are
low, the diastolic being frequently unmeasurable There 1s often acute
reduction in crrculating blood volume, evidenced by haemocon-
centration. .

There may be intense eprgastric discomfort, persistent vomting, and
sometimes choleraic diarthoea Parasites, including schizonts, are
commonly present in very large numbers in the peripheral blood.
Algid malaria often develops during an apparently muld attack of
falciparum malaria Its onset 1s independent of the presailing degree
of parasitaerma or anaemia

The untreated condition 1s fatal, the patient dying from vascular
failure. The chnical picture m some ways resembles that of acute
adrenal insufficiency.



Fie 31 Malaria parasites in thin and 1n thick blood films
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The spleen 1s very large and may present into the pelvis The hverss
frequently enlarged and tender Rupture of the enlarged spleen may
follow external violence.

The dstion 1f d hecomes progressively worse and passes
into the state of malarial cachexia, which ends fatally.

MALARIA IN ‘IMMUNES’

In indrniduals who have acquired some resistence to local plasmodial
stratns the cluncal effects of malaria resulting from infection with these
strains are greatly modified. Irregularly spaced febrile attacks of short
duration occur, which do not usually resemble ordmary malaria. There
s malase, headache, often backache, anorexia and sweating, The
response to treatment is rapid (see p 21g). More severe attacks
develop as immunity is weakened or lost, for mstance as a result of the
trregular or careless use of antimalanal drugs or incomplete entomo-
logreal protection, Blackwater fever may follow re-infecion with P,

1w the latter ]

72

MALARJA IN PREGNANCY

Malana 1s a common cause of premature labour and abortion,
especially 1n the last months of gestation The mother may die from
malana following childbirth if the disease is untreated In hyper-

d areas p women not infrequently come to term with
severe anaemia, enlarged spleens sometimes presenting into the pelvis,
and enlarged hvers In such women mechamcal factors may lead to
elevation of the diaphragm and difficutt delnvery. The anaenua will
respond to antumalartal therapy

O

uterus Post-partum rises of temperature are often caused by malana
Children born of infected mothers are often marasmic and difficult to
rear, Malaria may be transnutted occasionally from mother to child
across the placenta. It 1s belteved that this occurs as the result of some
ngra-uterine placental accident,
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Method Solutions A and B are made up and placed in wide-mouthed
Jars A third jar contains water for washing, which should be frequently
Tenewe:

Dip the shide 1n solutton A for 1 second

Wash by waving gently for a few seconds m water

Shake

Dip 1 solution B for 1 to 3 seconds

‘Wash as before

Drv shdes 1n vertical position

Result Lysis with loss of haemoglobin occurs during stainng In
the final preparation the parasites are stamned (cytoplasm blue, chroma-
tin reddish blue) and the erythrocytes are not White cell nucler and
platelets stain blue and pinkish respectively

Jars of stamn left on benches sometimes become invaded by bacteria
wiich can be filtered off quite effectively by ordunary filter paper

Differentiation of species depends on factors outlined m Figures 31
and 32 and Tables 11T and IV

All forms of the asexual parasite are to be found 1 the peripheral
blood 1 cases of vivax, malaniae and ovale malaria Only xing forms
are as a rule found 1n the peripheral blood 1n faleparum malana
unless the rate of mfection of red cells 1s very high, when growig forms
and schizonts aj

In all infections sexual forms may be present after the first few days
of illness

The blood should be exammed frequently during an attack This
1s particularly necessary in faleiparum malania m which the numbers
P, T AT AT e e U

M .

: .
good clinical grounds otherwise, be taken off drugs unt! the diagnosis
s confirme

CLINICAL EVIDENCF

Malaria tmust be suspected 1n all cases of fever m endermc areas until
proved otherwise Clinically the regular succession of paroxssms and
fever-free intervals will usually make the physician suspect the presence
of malana The combmation of anaemma and enlarged spleen s
ighly suspicious mn an endemic area The co-existence of kerpes
fabiahs s strongly presumptne evidence Malara may often chmcally
resemble other conditions For mnstance, 1t may evoke a set of symptoms
very similar 1o those of acute surgical abdominal condstions, such as
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THE DIAGNOSIS OF MALARIA

The certan dragnosss of ectre malara depends upon the identification of the
Pparasites wn the perepheral blood or elseuhere (¢ g, the sternal marrow).
Where the parasites are difficult to find in the blood, examination of
the marrow 15 unfikely to help the diagnosis.

The presence m the blood of trophozoites or later growing forms,
indicating the progress of an actne ascxual cyele, must be established,

The discovery of gametocytes only is nat sufficsent to confirm the
diagniosss of active malaria Gametocytes are not usuaily formed untid
schwzogony has been proceeding for some days. They may frequently
be found 1n the peripheral blood weeks and even months after the overt
attack has subsided or been cured

Blood-fitms For the d aof the p of p the examina-
tron of stained thick blood-fitms 1 sufficient, The species of plasmodium
present can be usually detected in the thick film and confirmed by
examunationt of a thin film, prepared i the ordinary way and stained
by Leshman’s method

The thick fitm Clean the tip of a finger or Jobe of an ear with alcokol
and allow to dry Prick with a cutting needle and squeeze gently unnd
a large globule of blood exudes Pick up the blood with the under
surface of a clean glass shde Spread at evenly aver a cireular area of
the surface about §” across with the needle or corner of anather shde.

Allow the film 10 dry thoronghly before staining

Freld’s stain 15 recommended for general use.

FIELD'S STAIN
Salution A

Methylene blue {medicinal) o8 gm
Azure I ©58m
Disodium hydrogen phosphate {anhydrous) 50 gm
Potassiem dihydrogen phosphate & 25 gm
Disulled water 500 0 ¢C
Sotution B

Bosin rogm
Disodwm hydrogen phosphate (anhydrous) jogm
Potassumn dihydrogen phosphate 625gm
Distilled water 5000 cc

5] B siam may be used as an altematse and has the ads antage of bring servace-
A4S for bath Buck and thin Glms which have been presened for some time. Sec
P F Russell, Malaria, Blackwell Scsentific Pubhcations, Oxford, 1952

Gremsa stamung method for thick films add 1o ml, Gismsa smn 1o 100 mb. phos-
phate buffer sofution. Immerse thick flnts Leave for twenty minutes. Remore shdes
5nd wash genly m tap water, Dram and dry
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Method Solutions A and B are made up and placed 1n wide-mouthed
Jars A third Jar contamns water for washing, which should be frequently
renewed

Dip the shde 1n solution A for 1 second

Wash by waving gently for a few scconds in water

Shake

Dip 1n solution B for 1 to § seconds

‘Wash as before

Dry shdes in vertical position

Result Lysis with loss of hacmoglobin occurs during stamung In
the final preparation the parasites are stamed (cy toplasm blue, chroma-
tin reddssh blue) and the erythrocytes are not White cell nucler and
platelets stain blue and pinkish respectively

Jars of stain left on benches sometimes become invaded by bacteria
which can be filtered off quite effectively by ordinary filter paper

Differentiation of species depends on factors outhned n Figures 31
and 32 and Tables III and IV

All forms of the asexual parasite arc to be found 1 the peripheral
blood 1n cases of vivax, malariae and ovale malaria Only ning forms
are as a rule found i the peripheral blood mn falaparum malaria
unless the rate of infection of red cells 1s very high, when growing forms
and schizonts appear

In all infections sexual forms may be present after the first few days
of illness

The blood should be examined frequently during an attack This
1s particularly necessary 1 falaparum malarra n which the numbers
of parasites present may vary considerably during the day Failure to
find parasites 1n one 18 not Repeated
tion of films made morning and evening over periods of days may be
necessary, particularly if the patient has been taking suppressive anti-
malanal drugs In the fatter case the panent should, unless there are
good clinical grounds otherwise, be taken off drugs until the diagnosis
18 confirmed

CLINIGAL EVIDENCE

Malaria must be suspected m atl cases of fever m endemic areas unul
proved otherwise Climcally the regular succession of paroxysms and
fever-free mtervals will usually make the physiaan suspect the presence
of malana The combmation of anaemia and enlarged spleen 15
ghly suspicious 1 an endemic area The co-existence of herpes
labialis 15 strongly presumptive evidence Malaria may ofien clhnically
resemble other conditions For mstance, 1t may evoke a set of symptoms
very similar to those of acute surgical abhdominal conditions, such as
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TABLL 111
DIFFERENTIATION OF HUMAN MALARIA PARASITES

P inar P folciparem P, malarge P wale

; 7
Duration of schn-
zogonous eyele | 48 hours 48 hours or Jess | 72 hours 48 hours

Stages seen in Trophozoites, | Usually only early| Trophozoites, | Trophozoites,
perimheral blosd schion and | trophozottes and | schizonts  and | schizonts an
gametocytes | gametocytes. gametocytes | gametocyles

| Maurer’s dots No Schuffner's | Becomes oval
' dots ) or Maurer's Schuffner's
i dots dots fimbrated.

Infected red cell gn)l‘argzd r\alc“\olenlargtd 'ixmmhmd Enlarged, Pale

\umber of para- | Double infec- Infection with 2| Double infec- { Double infec-
stes 1 red cell [tion not un- | or more parasites | tion very rare | fion rare
common | sery common

Young tropho- Gmauaml large' Small fine rings “.mal!andl:rgr' Small and large
zo1te One | Ofien 2 chroma- /g One | rnes eca-

+ chromatn dot | un dots.  \pph- chromatin dot | sonally 1o
| que forms Narrow band | chromatin dots
, | formy
Pigment | Yellow-brown | Dark brown or | Dark brown or | Darkish brown
| fine partrcles | black Coarse | black Coarse | Not 30 coarse
Amosbord m moves Artise Present l Shight Stight
ment |

Segmrnlmgsdu—‘ "Rounded with ' Oval or round /Raundmml Round
; srregular out- | Usally absent
| hine (rmm esreulating
| | blood
Mature schizant | 12-24 merozo- | 8-36 (5.
Pigment promi- | May be rosetse | Central pig-

| nent with control | ment mass
| 1 prment

Size of mmu«,,\lmon cnm-‘Occuplcs tho- | Almost  fill» | About three-
schizont rclaeve | pitcly fils en- | thirds uametes of | normal - sized | quargers of dia-
1o red cell arged red cell | normalsicd ted | red cel meter of en-
fecli farged red cell
Gametocytes | Round Almmost | Crmveemre Moy | Reumd Round  Re-
Bill_pormal. | semble P auac

Fill enlanged red, e plump or bean

ell ! sha sized red cell Red eell en-

‘ | larged,”rarcy
o

|

11 Differentiation of human malara parasites [From B_G. Maegranh,
Pn;lh-:l:’:ml,horaxxa ' Malaia and Blackuater Feter, Blackwell Scientsfic Publications,

Oxlord, 1948
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appendicitis or penitomitss, or may simulate pneumoma or pleurisy,
especially in cases where spontancous splenic infarcts or subcapsular
haematomata have occurred. Examination of the blood should never
be neglected 1n endemic areas, even in apparently obvious cases If
parasites cannot be found in the peripheral blood or if conditions make
the examination of bleod films impossible, administration of an anti-
malarial drug may be of some diagnostic value. Failure to control the
fever n three to four days by the carefully supervised admimstration of
speaific drugs calls for reconsideration of the diagnosis The presence of
quinine, mepacrine or Paludrine can be chenucally checked in the
urine

If facilities for blood examination are not available and malana is
uspected, a full lacial therapeutic cottrse should be grven

THE TREATMENT OF MALARIA

THF TREATMINT OF THF ATTACK
AND COMPLICATIONS
Treatment of the attack consists of specific measures, i . the use of
antimalaral drugs, designed to eliumnate or control the parasites, and
other measures itended erther to assist the action of the specific drugs
ar ta restore the physiofogical balance of the body.

i. AVAILABLE DRUGS
“The following compounds all hase thee uses in the treatment

ta) . Ve .

t of malar

" ol
Toxwly 1 therapeutic dosage Low Oceasional gastromtestinal discomfort, some*
times transient pruritus and blurrtng of sision

(b) Mepacrine (Atebrin, Mabrine, Quinacrine) a butter yellow acridine compound
prepared as the hydrochlorde o tmethzne sulphonate
The drug 1s prepared a5
(1) Tablets contawng the equnalent of tod my of the base as hydrochloride
(1) Poweder, n ampoules for solution 1 water, Usually the soluble methane
sulphonate (musonate ‘atebrin musonate’) 1s prepared m doses equivalent
1o 100 or 300 mgm of the base
rtian Mepacruc 18 sehuzonbiide acting on the carly stagesofthe accwual e
of all parasites It can effect radical care of falciparum malaria, It has an action
on gametocytes sumilar to that of chloroquine
BRI R
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Proguam! (Paludrine, Chloroguamdc) a colourless butter synthetic biguanide

The drug 1 prepar
(1) Tablets, runmnmg loo mg hydrochloride {u) Tablets contamng 25 mg
hydrochloride

Actwn on parasites Proguanil 15 a schizonticde acting a little later i the Lfe
cycle and  httle more slowly than quinine or mepacrine It s a causal prophy-
Tactic for falcsparum malana, 2nd mhibuts the deselopment of the sexual cycle
1n the mosquito

Toncty n tetoprti dosage There may be sheht gastromtestunsl dsturbances,
including vomiting, and occasional haematuria, with high dosage, butwith
normal therapy the drug may be considered non-toic

Pyrmetharune (Daraprim) the drug 15 prepared as tablets contaning 25 © mgm of
the base

Action Same as Proguanil
Toxuaty w therapeutic dosage Very low

Quinaea tatter crystalline alkalowd prepared as bihydrochloride, hydrochloride
or blsulphslr OK Ihesr the first #5 the most soluble’

childien

Action Quinine 15 a schizonticide acting on the early rmg forms of the asexual
patasite n Al mfectons

Tovictty 1 therapeutuc dasage Some tmnstus, drafness and dizziness may be ex-
pected and sometimes nausea, occasionally vomting

Erythemasous rashes (smnmm may occur, and quimne may sometmes gne
e to hacmmoglobinur

T lagge doses 1 mav promote sburtion, s 1 unbkely n therapeutc duses
Very targe doses may cause blindre

Panagqune (Plzsmoquin, Plasmochine) and Primagune Biter colourlss svnchetic
-amino-qutnehn

. The common
- spprovimately
roular doses
mueed with various amounts of quinine or szuzml salis (o Frimaciumne
1s prepared as tablets contaming 7§ mgm or 150 mgm of the acuse
substance respectiyely

detion The B-amno qumolines are relatiely weak schyzontiedes In combina:
tium with more active schizonticides such as quinine, they may produce radical
cure of 1avax malaria (possibiv by aconn on the EE.forrs of the parasne] Thev
destroy gametocytes

ascoctated with asyndrome rescmbling backwater feer, sometimes s ith anuina,
mav occasionally develop m indivaduals of coloured races, the tendency 13
hereditary 1t s claimed that Primaqune 1s a utle tess tovic than Pamaquine
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2. THE CHOICL OF ANTIMALARIAL DRUGS

Inagiven case, the chaice nfd= - * .
of action and the pointint - . . .
maximum effect,

In severe anfections the speed of action may be of supreme impor-
rance Qunine is generally considered ta have the quickest action, and
may be the drug of chaice in the initial parenteral control of severe o
complicated attacks.

Antimalatal drugs should be given avatt-

teral adminies-et C .
bv parent

Parentera Lo i
pdmie
T
a . ums tonapse {shock); coma or
d o wrevipytexia; hyperparasitaemia; other forms of pernscious

malania

3 DRUG TREATMENY OF THE ACUTE
UNCOMPLICATED ATTAGK
A IN NON-IMMUNE ADULTS. VISITORS AND FORE{GN RESIDENTS IN AN
ENDEMIC AREA
v Faloparum malaria Any of the following courses of treatment will
bring about clinical cure and will 1 most cases produce radical cure,
A good drink of water or other bland Aud should be taken with each
dose of the drug. Treatment must be followed n an endemsc area by
suppressnve therapy
(2) Chlorequine 4 tablets (600 mgm base) on adnts-
sion
2 tablets {300 mgm basc) 6 hours fatec
2 tablets (300 mgm base) once daily
for 2 or 3 days
(h) Alepacrine 300 mgm tds. for 1 day
200 mgm t.d 5. for ¢ to z dags
100 mgm t d s, for 5 days
Mepacrine and Proguant! have been used in combmation but Pro-
guaml 1s now seldom used alone because of wts relatively slow action
on the parasite, and in view of possible parasite resistance, An example
of combined therapy is as follaws,
(e) Mepacrine gon mg. td s for 1 day
Proguant 2o mg. rds. for the Dollowing
9 days
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(d) Quinne Gramns 10 (650 mgm) td's for 2 days
Grains 10 (650 mgm) b1d for 5 days
(Sodium bicarbonate solution may be
gwen after dosage with quinme Itis
sad to assist absorption.}

1 Fuay malana ' Any of the above courses of treatment will be
effectne It 15 often unnecessary to continue thern for more than 2 or 3
Aems Comnemoon oo der oot Ao Rt € epacrine,
1 . . Iy «  annot be
“ d « . LA . _nax

m  Refapsing voas malana * Combmed therapy offers the best chance
of radical cure A schizonticide 1s used to deal with the E form of the
parasite and an 8-amine-quinchine with the EE form

(a) Quinne grasns 10

Pamaquine 8 10 10 mgm (base)
Three tumes a day concurrently for 10 days
(b) Proguami 100 mgm
Pamaquene 8 to 10 mgm (base)
Three tunes a dav concurrently for 10 days
(¢} Quimne grans 10 (640 mgm) thrice daily
Primaguine 7 5 mgm twice daty (or 15 mgm once daily)
Continue for 10 days

The dosage of Pamaquine 1 given above m terms of the hydro-
chloride A common salt admimstered 15, however, the naphthoate, the
total weight of which equivalent to the dose of hydrochloride (10 mgm)
15 roughly 20 mgm Primaquime 1s now commonly used

Mepacrine 15 not usually given concurrently with 8-amino-quino-
Lines
(-Vote Because of possible toxic effects of the 8-ammo-quinolines patzents
must be kept in bed during treatment and persuaded to dnnk flud
freely See p 246 and 24)

B IN NON-IMMUNE CHILDREN

All deugs except the 8-ammo-quinolines, which are better avorded,
are well tolerated by cluldren Chloroquine 15 probably the most satis-
factory The treatment 1s the same for all forms of malana

Proguanil may be given m accordance to body weight provided no
parasite resistance 1s anticipated There 15 a verv wide safety margm
be!:;crn therapeutic and toxic doses The following table gives a rough
guide

3 Apphies alie to malanac and exalc malarts
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Tolal daly dose green for 5 ta 1o days,

Age Mavimum depending on the size of child
Birth to 1 year 50- 75 mgm
I to 2 years 75+150 mgm
3 to 5ycars 100-150 mgm
6 to 10years 200-250 mgm
$1 to 15 jears 300 mgm to adult dose
Mepacrne Tolal daly dose guen for 5 dass;
ge Maximum depending on size of child
6 months to 1 year 50 mgm
1 to 2 years oo mgm
3 to §ycars 150 mgm
& to toycars 200-300 mgm
11 to 15 ycars 300-§00 mgm
Oser 1 Aduit dose

Qutrine Children tolerate quinine very well, hut ordinary salts are
often too bitter and guimne ethylearbonale (ewquinine) 15 casier to ad-
rinister

Brrth to 1 year give 1/10 adult dose

Subsequently gine °55 x adult dose

20

(Lvample at age of 5, dose is quarter of the adult dose At 10 half

of the adult dose }

Chloroqune or \iwaquine.

Age Dose
Up 1o 1 year Dayt §tablet followed by § wblet in
6 to 8 hours
Day 2-5 } tablet once daihy
1o g yean’ Day 1 1 tablet followed by § tablet in
6 to 8 hours
Day 2-5° } tablet once daily
3 to b years Day 1 2 tablets followed by 1 tablet

in 6 to 8 hours
Day 2-5. 4 tablet once daily
6 to 2 years. Day 1 2 tablets followed by 1 tablet
1n 6 to 8 hours
Day 2-5 1 tablet once daily
12 to 15 years Day 1 3 to 4 tablets followed by 1 to
2 tablets 1n 6 to 8 hours
Day 2-4 1 to 2 tablets once daily

(\ate 1 tablet of Chloroquime or Nivaquine contains 150 mgm hase )
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C IN IMMUNES OR PARTLY-IMMUNES THE INDIGENOUS POPULATION IN
THE ENDEMIC AREAS AND OTHERS WI1IO MAVE BEEN FREQUENTLY
REINFECTED

In such indn 1duals all forms of malania are usually mild, and respond
readily to treatment

Single doses of proguanil, or mepacrine 300 mgm of chloroquine
300 mgm (base}, or of quimne grains 20 to 30 will usually be effective
Children recen e equnalent doses

\ore serious cases need treatment sumilar to that of non-tmmunes

4 TREATMENT OF SEVERE AND
COMPLICATED ATTACKS

Drug treatment 1s, of course, essential tn dealing with comphicated or
permaious malara, and no delay should be tolerated At the same tume,
1t 15 imperatite (o see that the complication ttself 15 treated at once In <ome
1nstances, for example n cases of shock or hyperpyrexia, this may be
necessary even before chemotherapy can be commenced For details
of the treatment of complications, see below

A CHEMOTHERAPY

Chemotherapy 15 the same for unmunes and non-immunes

Parenteral mjection of drugs 1s required

The chaice m order of preference hies between intravenous or intra-
musculat quinme or 4 qunoline, e g ¢ and 1ntra-
musentar mepaciine

Intravenous angections of quimne o1 chlotoquine are the most
mmediately dfectine

DUSAGE FOR ADUITS
\a) Qunne parenteral quinine may be repeated after 8 hours It 1s
preferable to give the first dose by syringe, the second may be
added to a saline dup Not more than two doses should be gnenan
24 hours Oral of some nther ! should be com-
menced as soon as possible
(1) Intratenus vyection of Qumne  Quimine (bthydrochlonde)
gramns 7} to 10 depending on body weight
A dose of gratns 10 (60 mgm) 15 commonls gnen
The salt is dissohved 1 10 10 15 ml sterile water or saline
and taken up into a wide bore s\ nnge
The tnjection 15 made slowly through a fine needle
) Intramuscular mpection of quimne (hdrochlorrdey  The salt 1s
taken up into solution an 5 to 1o ml sterile water and injected
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with aseptic precautions deep into the gluteal muscles The
injection is painful and may occasionally lead to abscess
formation,
(b) Chloroquine (4-amno-quinoline)
Intravenous and intramuscular dosage is 200-500 mgm of the
base. Technique of admrnistration is as for quinine.
A common preparation in wide use is Nwaquine Soluble a solution

of chloroquine sulphate made up in 1 ining 5 o ml,
m a total dose of 200 mgm The contents of the ampoule are
diluted to 15 to 20 ml with free water and ad d as
for quintne,

(¢) Mepacnne:  Intramuscular xnjz{lmn q[ mepacrine methanesulphonate
(musonate) When the is not ilable, the

hydrochlonide may be used i a dose of 300 mgm for an adult.
The powder is dissolved in 3 or 9 ml (depending on whether
100 or 300 mgm arc to be used), sterile water and the injection
made with aseptic precautions into the gluteal muscles. It may
occasionally cause abscess
The injection 15 less pamnful than that of quinine, It takes 2
little Jonger to act on the parasite than intravenous quimine.
The dose may be repeated 8-hourly, until oral admunistration is
possible
Dosage* Adults — 375 mgm, equivalent to 300 mgm hydro-
chlonde, children — 125 mgm, equivalent to 1o mgm hydro-
chloride
Mepacrine should not be gien intratenously.

DOSAGE IN CHILDREN

Parenteral therapy should be gnen to children with great care.
Dosages of quinine and mepacrine are calculated as for oral adminis-
tration Solutions should be dilute and are preferably gwen in divided
doses over some hours Both quintne and mepacrine are absorbed
through the mtcsunc prouded there 1s no prevailing gastrointestinal
d Int ions should be avoided in very young
children. In gcneml for children, but not for adults, the intramuscular
route 1s to be preferred in any case

B TREATMLNT OF COMPLICATIONS
(a) ACUTE MAEMOLYSIS AND ANAEMIA
Transfuston ofblood is necessary when the numbers ofcryzhrocyles
are .
ie '
Citr -
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Judged from the red cell count and the pauent’s general condition.
When transfusion 1s given solely for the purpose of restoring the
arculating erythrocyte numbers, one pint grven over 1 to 2 hours 15
wsually sufficient YWhere lysis 1s procecding vigorously 1t may be neces-
sary to repeat the transfusion The amount of blood given must be
carefully measured and should be included 1n the input-output flud
batance chart

Choosing the donor 1s a particularly important procedure m malaria,
where the agglutinin content of the patient’s blood 1s often temporanly
disturbed Blood which 1s apparently of the right group may prove to
be incompatible and #f 1s therefore essentral to cross-match the patient’s cells
and plasma with the plasma and cells of the donor before iransfusion
(b) sHock

Patients in whom shock has appeared including those with algid
malania require immediate mfusion of flnd to restore the blood
volume The first administration should be one pint of plasma, given
rapidly, 1e 1n about half to one hour This should be followed by a
more slowly admmsstered pimt of sotonic saline or 1sotone glucose I
further fluid 15 required because of dehydration or salt deficiency,
proceed as for replacement of fluid

(c) ACUTE 10SS OF WATER AND SALT
In patients in whom there has been severe loss of flurd from vomiting
or from choleraic dlarrhoca, rcplacemcm of water and salt 1s essential,

PO S

hour Subsequent mfusons ate gen more slowly, 1¢ the second pmt
1n half an hour and thereafter by drip at about 4 hours to the pint In
cases 1n whom salt has disappeared from the urine, 1t will usually
reappear after two or three pints of 1sotomc saline have been ad-
mimsstered  Further flud should be given 1n the form of ‘hypotonic’
salne made up of mixtures of one pint 1sotome saline and two parts
isotomc glucose Not more than 6 to g pints of fluid should be given
w 24 hours (Seep 127)

In all cases a flud mput-output balance chart must be kept; m-
fusions must be included 1n the total mput of flwd for the 24 hours

(d) TREATMENT OF OTHER PERNICIOUS COMPLICATIONS
(1) Cerebral malanta The 1 and p 1 synd
are treated on general lines Prompt treatment of the underlying

malana will bring rapid relief i most cases, provided the condition 1s
diagnosed early

Refractory headache following recovery from the acute attack may
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be very difficult to manage, but relief may sometimes be obtained by
the use of nicottmic acid

Mental sequelae require expert psy chiataic treatment.

(i) Ihpeapreva The basic Bactor here 1s the same as in heat hyper-
pyrexia, 1 ¢ the inhibition of the ting haniym and consequent
fasture of heat Joss

Sweating must be re-established and this is best done by reducing the
temperature by evaporation of water from the body surface. The

o (RN L osel s

AAAAA PRI

usnally contmues to fall and natural sweating m:xy appear. Sul;sequcm
small rises of temperature are common. Return ta hyperpyrexic levefs
should be treated i the same way

{in} Bihous remuttent ferer Treatment 1s that of liser insufliciency.
Early treatment of the malana is the only real hope of success.

In the severe case transfusion or irfusion of plasma or sajne may be
neeessary, depending on the degree of anaemsa, the presence or absence
of shock, or the loss of fluid and salt.

(1) Malarial dysentery The ordinary general treatment of acute
dysentery 1s required

(v} Cholerawe diarrkoca Early treatment of the malaria 15 vequired.
Replacement of flnd 15 essential, If shock has supen ened one pint of
plasma given fast is indicated, followed by saline as required (sec
section b abovet In cases suffering from dehydeationt or salt deficency
without shock, esie pint of saline should be given rapidly followed by
further mfusion as requred The concentration of urmary chlorides
should he watched during treatment (see section ¢ above).

5.

TRLATMENT SUBSLQULNT FO REGOVERY
FROM THL ACUTL ATTALK
PROPEY S AXIS AND SUPPRESSION

Patients living 1n endemic arcas must continue prophylactic or

ppressive therapy after of an acute attack.

This 15 unnecessary 1n non-malanious areas cxcept for speeral pur-
posts, eg. the suppression of vivax malara Efficient treatment of
falciparum malaria leads to radical cure,

There 1s usually no need to remove the patrent from the endennc
area, except after severe, complicated, of frequently repeated attacks

ANAEMIA
Recorery of the erythrocyte content of the blood is usually rapid

after treatment of malana.
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Patients m whom severe anaemja persists into convalescence may
benefit by blood transfusion One or one half pmt of citrated blood
given slowly 15 usually adequate

Iron salts i the ferrous state should be given in anaemic cases
‘Where the anaemua 15 severe they may be given intravenously

PROPHYLAXIS AND SUPPRESSION

Drug control of malarsa in individuals exposed to infection 1s achieved
1m two wat
(a) by prophylanss, which imphes the prevention of infection after
the bite of an infective mosquuito, and,
(8) by suppression, which means the suppression of the erythrocyte
infection to subclimical levels
In the subject who has not been previously exposed to infection, the
ideal 15 prophylasis Smce nio known drug 1s capable of destroymg the
sporozotte, true prophylaxis 1s not at present possible in any form of
malaria Proguam! and pyrimethamine, howeser, have been shown to
destroy the P E forms of P faleyparum and, if gnen over the pre-patent
period, may thus prevent the mination of the E cycle 1n the erythro-
cyte This action 1 regarded by some as a form of prophylaxis which
has been nawmed ‘causal prophylaxis’ Since the end effect 15 the same as
that of the suppression plus radical cure which 15 achieved m this
infection by any active schizonticide, the use of this term 15 not univer-
sally acceptable Effective prophs laxis cannot at present be achieved
m vivax, malattae o1 ovale ifectons, although proguanil has been
shown to delay the appearance of the asexual evcle 1n some experimenta
vivax infections
Suppression of afl forms of malara may be achieved by the use of
Patudrine, mepacrine or chloraquine and, somewhat less cfficiently,
quinmne
In falaparum malara the proper use of proguanil, mepacrine and
chloroquine in suppressive doses leads to radzcal cure This 1 not so 1n
other forms of malaria, which tend to relapse after the cessation of
suppressive therapy
Indiiduals known to be already nfected with faleiparum malara
musl be gnen a full thcrapeunc course of proguanil, mepacrine or
before p or i
In frequently reml'ccu:d md(wduals m whom same unmuniy has
developed, suppression 1s usually the onh reasonable and easily
ble objectine Prophyl, under such d 15 to be ob-
tamed by entomological and other control measures rather than chemo-
therapeutic methods
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Prophylactic or suppressne therapy can be commenced before
entry into, and continued for some time after leaving, an endemic
area. This s parteularly imporsant 1n the case of mepacrine.

I order to obtan the full cffect of amy drug, regular dosage is essential

The drug should be taken with ample fluid; there js no contraindica-
tion for alcoholic drinks It 15 best taken during or shortly before the
evening meal.

DOSAGE.

For most areas, chloroquine (or some other 4-amino-quinolinc)
proguanl or pynmmhammc, mepacrine of quinine should all be
successful 1f taken rcgularl\‘ in ad oses. Prog; tant

. P L, L M L a Al s vactetant

the development of the sexual cycle in the mosquito, thus reditcing the
infectnity of local vectors

In the doses recommended the drugs have, despite 2 common belief
to the contrary, no effect on sexual potency or pregnancy.

DOSAGE
1. NON-IMMUNES VISITORS AND FOREIGN RESIDENTS IN ENDEMIC AREAS
(i) Proguam!
Adult One tablet of 100 mgm daily
Children  Birth to 1 year. 25 to 50 mgm daily; 2 years
0 § years 50 to 100 mgm daily.
Begin at the time of entering endemic area. Continue
for 28 days after leaving area
Toue effects None

(i) Mepacrne

Aduls One tablet of 100 mgm daily.

Children®  Mepaenne 1s not as comenient for children
as 15 proguansl Daily dosage 15 necessary,
but the r:qmm.l dnision of the standard 100
mgm tablets is not easy. Dosage 15 calculated
on a werght-age basis as ﬁ)IIO\\‘S.
Birthto 1 year; total dosage of 50 to 75 mgm
per weck in divided daily doses

ot

I RSN SO

300 mgm in divided daily doscs.
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11 to 15 years, total weekly dosage of 300 in
400 mgm in divided daily doses
Over 15 years adult dose
Begin 14 days before entening endemic area Contimue for 28
days after leaving area

Tovic i ™ N : N -
after the f
proceeds ,
excreted 1 the hair Women aften refuse to take 1t. The colour 1
sometumes mistaken for jaundice, but can be differentiated from the
latter by the absence of col: of the bulbous

Late effects are rare, but include the deselopment of browmy-blue
pigmentation of the finger nails and thickening and blue coloration of
the skin and mucous membranes, ofien most easily seen on exposed
parts such as the V of the nech, or on the palate Skin eruptions sumilar
to those due to fichen planus may also occur

The psychotic effcets of mepacrine have not been observed on sup-
pressie dosage

(s} Chloroquine (or other g-amino-quinolines)
Adult 2 tablets (300 mgm base; given once weekly
Children  Age 1-2 years, } tablet, 3-5 years, 4 tablet
Over the age of § years, 1 tahlet, over 10
years, adult dose
Tovic effects None

() Quinine
Adult 1 tablet 4 or 5 gramns daily
Children  In proportion
Note Quinine 15 less efficient than the other drugs and should be
used for suppression onfy where other drugs are not asailable
Tovierty Dizziness, tinnitus with sime degree of accompans ing deaf-
ness, nausea, sametimes sormting, skin sensitiuity rashes
2 IMMUNES, SUCIH AS POPULATIONS INDIGENOLS TO ENDEMIC AREAS
() Proguaml, mepacrine 300-500 mgm once weekl
(u) Cll[umqum: 2 tablets once weekly
P

Qnrna canne

which it 15 desirable not to interfere too much with existing immunty .
(1) Quimne graims 10 once weekly
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MELIOIDOSIS

DEFINITION

TANTON'S disease or mehoidons is due 1o infection with a

bactenal organism of the glanders group, Pfaferella rhitmon. The

orgamsm s beheved normally to affect rodents, from which man
sporadicalls becomes infected The disease in man §s rare, and
usualh takes the form of a pyaenua, with meluple caseous nodules and
abieesses 1 L arions organs and bissues. The mortalty s exiremely high,
and the dignoss 1s wsualh made port mortem

GFOGRAPHICAL DISTRIBOUTION

A few hundred cases of mehadoss bave now been secorded in the
Far East, apart from these a single antochthonoushs mnfected case has
been reparted m the U §.A

AETIOLOGY

On autopsy of human cases of suspected glanders infection in Burma
m 1gse, the expeeted organism Pfefferelle maller cald not be found,
but a new and dwstinet organsm, fater called Pf ghdmare, was consts-
tentlt recovered Subsequently further fatal cases of humon infection
with this orgamsm were disclosed 1 various parts of the Far East
Natusal wnfections wath the argansm were discovered in mts, rabbits
and gumea pigs, cats and dogs, and harses, caws and pigs, i the same
areas
Pf whitmor is a Grame-negative aerobe which closeh resembles Ff
mafler, the organism caustng glanders It can clearly be distinguished
from st by culture on laboratory media, the course of wfection m
evpertmental amimals, and by agelutinanon, ahsorption and cornple-
meni-fixauon tests

The method by whuch man acquires the mfection has not been estab-
Tished, butats ih thought that of His foodstufis
by the excreta of infected rats is an important one There is no evidence
that the disease spreads from man to man, and all human tases afre
apparemhy the Tesult of sporadic infection from the natural reservoirs of
anfection In rats infected with the organusm the disease caused by 1t is
a subacute or chronic one, nfected rats continue to discharge the
organisms oves a consderable tme in ther faeces and urine.

226




Meliordosis 227

PATHOLOGY

Lestons much resembling those of glanders occur m almost any of
the tissues 1 the body They consist of cascous nodules which form
around embolically conveyed foct of Pf whitmont infecuon As the
nodules entarge their centres become necrone Extensive multiple
caseous abscess formation 1s almost invariably found in the lungs, hver
and spleen at post mortem; sumlar abscesses may be found anywhere
else 1n the body P/ whimons can reachly be recorered in pure culture
from all the lesions

CLINICAL PICTURE

In view of the vaned location, number and size of the abscesses
characteristic of mehoidosts the detailed chimeal pacture 1s extremely
variable Broadly, the chisease can be dnided nto two clinical tpes,
the septicaenuc, which rapidly 1s fatal, and the pyaemic which pro-
gresses more slowly, and from which a small percentage of patients
may recoree if their lesons are testricted i nuraher and very superfictal
n location

The sepucaemic type of the discase resembles any other severe
septicaemia There 15 delinum and severe toxaerma, continued fever,
and signs of pulmonary ivolvement The liver and the spleen enlarge
There 1s usually a dysenteric diarrhoca Patients with fulminating
infections may die within a few days, those with a less severe septicaenua.
may survive for periods up to three weeks

The praemmc type of the disease 13 more common than the septicae-
mic Necrotic lesions and abscesses appear one after another m a
number of internal organs The lungs are ivariably affected early m
the condition, the Lier is nearly alwayvs involved, the genito-urinary
tract 15 commonly the scat of lessions The central nervous system,
common with every other structure of the body, may contain abscesses
Pyaemic meliodosis may simulate any of many grave infectn e diseases
It usually ends fatally within two months, but at times may contnue
over sexeral months or even for a year or more In rare cases of pyae-
e mehordosss the lesions oceur superficially m the skin, the sub-
cutaneous tissues, and the immediately underlying muscles, bones and
Jomts. These cases may ultumately end spontaneoushy 1f assisted 1o do
0 by suitable local treatment

TRFATMENT
There 15 no specific treatment Dramage of superficial abscesses
should be done where the condition mdscates ats desrability



XIX
MYCETOMA PEDIS

DEFINITION

MYCETOMA PEDIS, or Madura foot, is a condition due to

nfection of tissue with fungal organisms belonging to the genera

Nocardia and Madurella, These organisms are normally free-
lving saprophytes. On establishment in man they cause a localized and
chromic progressive granulomatosis, commonly of the foot, with
destruction of the affected tissues and the formation of numerous dis-
charging sinuses

GEOGRAPHICAL DISTRIBUTION
Cases of mycetoma pedis have been reported widely throughout the
tropical and subtropical parts of all the continents They are most
prevalent in the hurmd trapics,

AETIOLOGY
In 1888 an aerobsc actinomycete was for the first trme shown to be
responsible for disease in Is, 1n this case it took the form of

‘bovine farcy’ This orgamism was named Nocardia farcinica. Shortly
afterwards a case of human mfection with an aerobic actinomy cete was
recorded, and this orgamism was named Cladothnx asterordes; subse-
quently 1t was renamed Nocardia asterordes Since then many cases of
infection of man with similar aerobic actinomy cetes have come to hght;
still further names have been applied to the organisms recovered from
them The identity and the nomenclature of the strains of fung: re-
covered from cases of mycetoma 1n various parts of the world are
confused, and it would be profitless to discuss them here The genera
Nocardia and Madurella differ from the other actinomycete, Actinomyces,
which sometimes affects man, in that they normally are free-living
saprophytes whereas the latter 15 an obhgatory parasite of mammals,
and that they are aerobic and not anaerobic. Spectes of Nocardia are
normally found n nature as saprophytes growing on dead organic

sinuses, there are ‘granules’. These granules consist of densely-packed
tangled mycelia, They vary in colour with the species of organism, and
228
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may be black, grey, white, yellowsh, or red The ends of the myceha
located at the periphery of the granules may be clubbed, hence the
name ‘ray fungus’ These fungt arc Gram-negative, they are not acid-
fast or are only weakly so They can readily be grawn on many sumple
media under aerobic condittons, but their growth 1s very slow The
different species are distingwmshed by shight differences in their mor-
phology, by the colour of the granules they produce, and on certain
cuttural differences when grown on special media Some strains have
successfully been itroduced into laboratory ammals, but there 1s
varation m their capaaty to nfect them

Mycetoma pedis may affect persons of any race, age, or sex Its ncid-
ence 1s sporadic, and the infection does not spread from one person to
another It 1 seen most commonly in the feet of those habitually
barefooted, but occasionallv affects other parts The infection may
PEDSREADE P At [t

;o . : \
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PATHOLOGY

On lodgment and establishment of the fungus 1n the tissues 1t slowly
grows and the infection radsates 1nto the surrounding tissues There 15
no tendency to embolic or metastatic spread Both soft tissues and hard
tissues are equally involved by the extending infection The resultant

numerous areas of necrosis consisting of necrotic cheesy matenial, there
are also numcrous loculations of all sizes from which exudes an oiby
amarphous debris

The histological appearances are those of 4 cascous necross sur-
rounded by ¥ formation dothelial cells, grant
cells, round cells, and macrophages laden with fat Mscelia are to be
found throughout the affected tissue, and the dense my celial ‘granules’
are surrounded by numerous neutrophil lencocvtes The tissues may
be coloured white, vellow, red, or black by the granules, according to
the spectes of Nocardra present Hence the names ‘black’ or ‘whute’
Madura foot

CLINICAL PICTURL
Mycetoma 15 a localized and not a sstemic disease T he first indica-
ton of 1ts presence 1s the appearance of a small rounded painless
swelling, usually on the dorsum or on the sole of the foot The swelling
Q
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stowly enlarges peripherally over many months or y ears until theresan
wrreguiar rounded mass extending throughout the tissues of the dorsurm,
or of the sole, of the affected foot At any time durmng this develop-
ment, but commonly within some months and less often after some
vears, sinuses develop from the deeper parts of the lesion through the
skin to the extenior From these evudes a v iscrd enly discharge containing

kic 33 Black Madura Foot
{Courtesy of Botish Dneselopacda of Medal Proctus, Batiernorth & Co
tPubishersi Lid, London}

smible mycehial granules, these granules may be hard or soft, and they
are cojoured accordmg to the speeres of fungus responsible for the
condon Supenamposed bactenal infechion may cause the discharge
from some smuses to be purulent, but as a rule the discharge from each
15 not great e amount and it contanns but few pus cells. The duscharge
mainly consists of an aly suspension of amorphous necrotic matenal
The 1nfection slonly, but steadily, extends to all the tissues of the
foot including, at a late stage, boue. By the tine the uwhole of the foot 18
1avolved 1t forms a Jarge tumour nddled with areas of necrosis and
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ahscess formation, these communicate with each other and to the
terior by mnumerable sinuses The foot becomes club shaped, glob
and useless, but 1t 1s pamnless The Iymphatic channels and glar
draining the area are unaflected, except when there 1s gross second.:
bactenat infection and this 1s unusual

‘The mcom entence caused by the useless swollen foot, and the con
quences of ipactivity and economuc loss, greatly debihitate the patie
who commanty succumbs after fen to fificen years to some intercurr
dusease.

TREATMENT

‘There s no specific drug treatment At various times potassts
wodide, sulphatriad, and pentaridine have given encouraging res
10 cases of infectzon with certam of the causatn e fungi The antibio
oxytetracychne and carbomyan abso appear to control the infect
and lead to temporary chnical impros ement in some Nocardia infectio

Diaminodsphens Isulphone (D D § ) has been shown to be funs
static 1n cultares When mtroduced by local injection or by 1rrigat
mnto the lesions, and at the same time adminustered by mouth, 1t |
appeared to be of therapeutic value 1n cases both of Afadurella and
Nocardia mfection It usually has been given together with strepton
an Complete surgical extirpation of the whole of the fungus-infec
uissucs 1s the only sure cure In practice this usually means amputat
through healthy tissue
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NUTRITIONAL DISORDERS
INTRODUCTION
NUTRITIONAL requirements in the tropics are basically

the same as in temperate regions. The diet of populations

indigenous to the tropics is, however, largely governed by
custom and supply and tends to be based on some staple carbohy drate
foodstuff, such as rice, corn or cassava to which other substances are
added fortuitously, Such a diet tends to be badly balanced and Jacking
in total protem, ecspecially animal protein, and deficient 1n many
essential substances, including minerals and vitamins. Community-
wide poverty and disease, chimatic extremes such as droughts and
floods and ineflicient agricultural methods combine, moreover, to
make food supphes inadequate It is not surprising therefore that
nutritsonal disturbances in which any dietary element may be involved
are common 1n the tropics and represent a constant background against
which other disease processes develop.

Most nutritional disturbances are directly related to the diet and
arise from such factors as inadequate intake, imbalance of the varous
constituents of the diet and deficiences of essential substances Some,
however, may be independent of the diet and originate from fanlty
mtestinal absorption, as in sprue, or from interference with the intake,
absorption or utilization of nutrients, arising from parasitic or bactetial
infection However they develop, primary quantitatve or qualitative
defictencies are potennially injunous to health and may themseles
influence the pathological effects of other disease states, especially para-
sitic infections

Tinally, several endogenous food poisons are known or believed to
cause chinical disorders such as epidemic dropsy (sce p 64), lathyrism,
vomiting sickness of Jamarca, and possibly also hepatic veno-occlusne
dsease.

VITAMIN DEFICIENCIES
CAROTINOL (VITAMIN A)

The preformed itamin 15 present in milk (but not un skymmed mik,
liguid or powdered), cream, aniumal fat, and in liver and fish o1ls The
precursors, carotenes, are present in highly colourtd'frulls orvegetables,
and in red palm ol Conversion of earotene to vitamn A occurs

232
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the lwver, but not efficiently m infants, particularly if the hver is
damaged by protem deficiency as m kwashiorkor

Low grade carotiol deficiency 15 widespread in both temperate and
tropical climates Acute mamfestations of the vitamin lack are not
uncormon especially i chldren i areas where the general standard
of nutrition 1s low The defiaency 1s a potent cause of permanent
blindness in southern India, Ceylon and central China

PHYSIOLOGY AND PATHOLOGY

Carotinol has at least two important functions 1n man, one relating
to the synthesis of visual purple of which it forms an mtegral part, and
the other relating to maintenance of epithelia In low grade deficrency
might blindness occurs, and 1f deficiency 15 long continued or more
severe, other changes may follow. In long-continued deficiency, all
epithehal structures are affected to varying degree, undergong a
keratimizing metaplasia Loss of ciliated epithelium i the teachea and
bronchi increases hability to respiratory mfection, the ducts of many
small glands become blocked, enlarge, and appear as follicles or
retention cysts, mvolvement of lacnimal glands leads to drying and
metaplasia of the cornea (xerophthalmia) and Bitot’s spots Actual
softening of the cornea (keratomalacia) may occur 1n severe cases,
with perforation, loss of aqueous humour, prolapse of the 1ris and loss
of sight as permanent damage

Carotnol 15 reachly absorbed from the mtestines and sufficient may
be stored m the hiver to last for many months of deprivation Absorp-
uon of the vitamin A precursors, the carotenes, occurs less readily and
the presence of both fat and bile 1s necessary  Converston of carotenes
to the vitamin takes place m the liver, beng more efficient 1n adults

than 1n children, babies appear able to utilize only the preformed
vitamin

The adult req ly 13001 U (Inter-

15 app:

national Unuts) a day of the pure uitamin, but at least double this
amount 15 desirable A baby requires about one-quarter and chuldren
after the age of 12 years need the same amount as an adult Babies and
children should be supplicd with the preformed statmin 1n preference
to carotene, and adults should recene more than the theoretically
sufficient amount of carotene owing to ncomplete absorption and con-
version to carotinol One international umt of carotmol equals 1n
potency o0 § pg of carotene

LIINICAL PICTURF
Climcal exdence 1s present only 1f the deficiency in the diet is severe
and of long standing, and 1f hepatic stores of the vitamin have been
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Aonlatard Tho h'e "= Ae e <L o321 21 v st pae v
however, aflect almost any area except the scalp OF the eye changes,
mght blindness is the first obsers able feature but may pass unnoticed
Typacally, 1t 15 more pronounced at dusk than at dawn. Later xero-
phthalmia develops. The dryness of the conjunctiva is best shown by
holding the eyehds open for about a minute, the ¢yc rapidly losing its
lustre Keratinizing metaplasia of the cornea now takes place, and is
accompanied by smarting, uritation and photophobia. Infection of the
conjunctiva may occur at this stage with the preduction of watery
discharge Unless the vitamin is administered, keratomalacia usually,

Fic 34 Carotimol (\itamun A) defictency The skin of the
neck 1s dry and 1 generally thickened  the hyperkeratotic
Ppapules are well marke
[Courtesy Roche Products Ltd |

but not invariably, follows, with distortion and vascularization of the
cornea, and the development of corneal opacities If bacterial imasion
has occurred the condition can progress with alarming rapidity and
perforation of the cornea may be a sequel. Provided treatment is
instituted before the occurrence of perforation the condition is largely
reversible, but corneal distortion 1s permanent Acute eye conditions
are commonest in infants in whom there is a considerable mortality
from bronchopneumonia,

Shghter, long: d 1 defici appears to result in the
production of Bitot’s spots which usually look like *a dab of chalk paste
striated with a pin’ but i3 have a foamy app They
wsually appear just external to the cornea Night blindness may or may
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not be present These spots do not ulcerate and have no climcal signi-
ficance except as indicators of deficiency

Skin changes ‘The skin appears dry and rough; later a local eruption
may appear consisting of sharply defined dry horny papules, round or
oval 1n shape, and varying i diameter from about 1 to 5 mm In
the early stages the lesion 1s more easily palpated than seen, and
the papules increase 1n size as the deficiency continues  Typically the
eruption occurs first on the fronts and sides of the thighs, on the front
of the arms and shoulders, and on the extensor surfaces of the forearm,
1t may, however, occur in most areas but the scalp s spared It re-
sembles that seen m scurvy, but perifollicular haemorrhages are not
present  Secondary infection and ulceration are rare, prunus s less
so The skin condition 13 known by many narues, the commonest being
shark skin, toad skin and phrynoderma

DIAGNOSIS

There 15 no field test for carottnol deficiency and diagnosts should be
made on chimical grounds supplemented by a therapeutc test Kerato-
malacia and inflammation of the cornea may be due to deficiency of the
B group of vitamins, trauma or se\ere conjunctnitis arsing from other
causes Both eyes are not necessanly equally or 1 affected
1n carotnol deficiency Associated shin lestons may be present gning a
gwide to the true aeniology of the eyc lessons The shin eruption has to
be differentiated from that occurring 1n protein malnutritton or scurvy

TREATMENT

Adnumistration of the vitammn itself 1s essential 1n the treatment of
chuldren, or of adults suffering from acute mamfestations \When the
deficiency 1s less marked 1t may, 1 the case of adults, be treated with
carotene using such sources as red palm oil

Ese conditions ‘The standard dose of carotimol suggested s 20,000 I U
for children, 80,000 I U for adults Night blindness responds rapidly
to a smgle aral dose NXerophthalmia should recene a datly oral dose
until improvement has set in In the case of keratomalacia the first
dose should, if possible, be a sitamun concentrate administered sub-
cutaneowsly  Oral therapy, as for xerophthalmia, should then be
wstituted Should parenteral therapy be impossible, mstling cod lner
o1l drops 1nto the eve may be of asustance 1t 15 also umporiam to con-
trol ocular bactertal infection by mstltation of eve drops such as
pemscilhin, 5 per cent sulphacetarmide, or o 5 per cent zinc sulphate
Butot’s spots disappear slowly on a prolonged dosige regime, such as
that recommended for skin changes
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Skin changes Admunsstration of carounol may be necessary over 2
peniod of months before the skin eruption disappears, afthough the
skin becomes less dry, and sweating 1s restored within 2 to g weeks
Adults and children over 14 may require 40,000 LU. or more a day,
infants needing a quarter of this amount; a lower dosage than this is
usually effective but will have to be given for a longer time,

CALCIFEROL VITAMIN D

Calaiferol, which 1s concerned with efficient absorption of caleium
from the gut, 1s present in fish oils, milk and eggs and is synthesized
i the skin in sunlight, from its precursor, 7-dehydro-cholesterol Like
vitamins A and K, 1t is fat-soluble and its metabolism 15 therefore
adverselv affected by syndromes nterfering with absorption of fat.

RICKETS

Rickets 15 adequately described 1 many standard text books of
medicine, and 1s therefore only mentioned here Nevertheless it 1s an
important tropical nutnitional deficiency syndrome, and 1s more wide-

1
absorption, and exclusion of sunlight — may combine to cause rickets
In the tropacs, rickets 1s less common in rural areas than in towns, where
children play in the shadow of buildings and where women confined
in purdah may suffer ostcomalacia as a result of depletion of ther
calcium reserves by successive pregnancies,

DIAGNOSIS

The clinical picture of nichets is readily recognizable, but skull

bossing may be due to sickle-cell anacmia or thalassaemia (sce p
323)-

TREATMENT

One single njection of 300,000 international units of caleiferol may

be given to severe cases unhkely to attend or be brought for much

smaller daily dosage of an oral preparation of vitamin D Prolonged

high dosage of Vitamin D may lead to calafication of renal tubules
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THE B GROUP OF VITAMINS

Members of this group are essential components of enzyme systems
on which cell metabolism depends Thus, thiamine 15 known to be con-
cerned with removal of pyruvic acid 1n the end stages of carbohydrate
metabolism, while niboflavine and nicotinic acd are mvolved m tissue
oudation B vitamins are therefore provided by mghly cellular food,
eg Lver and yeast, and conversely, a dret lacking 1 any one 1s likely
to lack m the others

Although deficiency syndromes due to a lack of a single vitamin are
uncomrmon 1t 1s useful to give a separate account of the chnical signufi-
cance of each vitamin of 1mp! 1 the tropies Synthesis of some
vitamuns by the mtestinal bacteria takes place

ThHiAMINE (Vitamm B,, Aneurn)

Although the biochemustry of thiarmne has been worked out 1n some
detail, hittle 18 known of the clinicat effects 1n man of specific thiamine
deficiency

‘The sequirement of thiamine 1s related to carbohy drate metabolism,
and 1s approumately o 6 mg per 1000 non-fat calories of diet A daily
wntake of about 1 mg 1s desirable, 3 mg in pregnancy

THE BERIBERI SYNDROMES

AETIOLOGY
The beribert syndromes result from lack of several factors, the chief
being that of thiamine The syndromes are found especially in the Far
East armong peoples whose staple food 15 polished rice The onset of the
i by mf

may be precipitated by p and by
hard manual work

PATHOLOGY

The cellular changes seen at autopsy are Jargely those of starvation,
and are not pathognomome of berben In dry bemben muscular
atrophy 1s marked, but this 1s not so evident 1n wet beribert where
oedema and serous effusions may mask the wasting Evidence of acute
cardiac failure may be present, 1¢ ocdema especially of the legs,
pulmonary congestion and cedema; and congestion and centrilobular
degeneration of the Liver which may be enlarged The heart 1s fre-
quently bypertrophied and dilated, the nght ude bemg more affected
than the left, and the cardiac muscle may show signs of degeneration
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Skin changes, Administration of carotinol may be necessary over a
pentod of months before the skin eruption disappears, although the
skin becomes less dry, and sweating is restored within 2 to 3 weeks
Adults and children over 14 may require 40,000 I.U. or more a day,
infants needing a quarter of this amount; a lower dosage than this is
usually effective but will have to be ginen for a longer time,

CALCIFEROL VITAMIN D

Calciferol, which is concerned with eflicient absorption of calcium
from the gut, 1s present in fish oils, milk and cggs and is synthesized
in the skin in sunlight, from 1ts precursor, 7-dehydro-cholesterol Like
vitamins A and K, 1t 1s fat-soluble and its metabolism 1s therefore
adversely affected by syndromes interfering with absorption of fat

RICKLETS

Rickets 1s adequately descnibed in many standard text books of
medtcine, and 1s therefore only mentioned here, Nevertheless it is an
important tropical nutritional deficiency syndrome, and is more wide-

absorption, and exclusion of sunhght — may combine to cause rickets
In the tropics, rickets 1s less common n rural areas than in towns, where
children play in the shadow of buldings and where women confined
m purdah may suffer osteomalaca as a result of depletion of their
calcium reserves by successive pregnancies,

DIAGNOSIS
The climcal picture of nickets 1s readily recognizable, but skull
hossing may be due to sicklecell anaemia or thal: ia (see p.
323)
TREATMENT

One single injection of 300,000 international units of calciferol may
be given to severe cases unlikely to attend or be brought for much
smaller daily dosage of an oral preparation of vitamin D. Prolonged
high dosage of Vitamin D may lead to calcification of renal tubules.
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be present Physical examination reveals an srregular pulse, tachy-
cardua, an enlarged heart especially on the night side and, commonly,
systolie murmurs  Abnormalitics of the electrocardiogram are usual
The hver may be enlarged and tender “The indivsdual may dic sud-
denly from cardiac faiture

Cardiac and other forms of adult berbert In thiamune lack the heart 1c
probably always affected, and acute heart falure may deyelop during
the course of either dry or wet berben Cardiac benihen: may anise in
an dmdual who 15 appatently healthy, although some nerological
evidence of the discase 15 nearly always present It may be precipitated
b hard manual labour

Acute benberi s a well defined syndrome in which there 1s a sudden
onset of both cardiac and neurological signs The syndrome frequently
ends 1n death, but more usually progresses to the chronic dry form

Thiamine deficiency can anse m chronie alcoholism The alcohol
supplics an appreciable number of calorics, and at the same tume gnes
mse to gastnitts Anorexia results, and the diet taken may be very
nadequate, leading to a polyneunins which 15 Jargely amenable to
beriben therapy

Wernicke's encephalopathy may complicate the picture, associated
S begep et ot X AN
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1s charactenized by anorexia, vomiting and oedema Neurologieal
signs arc not common Aphonia may occur leading to a ‘plamtive
whine which 18 almost pathognomonie’ Later signs of tntracramal
pressure oceur with convulstans, meningismus and later, coma Con-
vulsions may be the first sign, and the infant dies shortly after with
acute cardiac fadlure Some authors believe that true convulsions do
not occur, and that the spasmodic muscle contractions are due to
abdominal puin The discase 1s probably associated with a lessened
excretion of thiamne in the mulk of the mother, though only 50 per
cent of the mothers show clinical beribert There 1s now some evidence
o suggest that there are metabohic products 1n the mother's milk which
are tovic to the infant

DIACNUSIS

The mamfestations of heriberi are protean and each case must be
considered separately Neurits 15 the most constant featwe, and 15
best demonstrated by squeczing the calf muscles, which hecome painful
Loss of muscular power 1s shown by askmg the indn dual to ise from
squatung without the wse of bands, and the loss of co-ordination by
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The pertpheral neuntis may he panied by Wallerian deg
tion, and nerve degeneration within the central nenous system and
rettna have been reported Congestion and atrophy of the upper part
of the alimentary tract may take place,

Evidence of deficiency of other vitamins may be present, such as
chetasis, shin changes, spongv gums, stomauts and corneal sascu-
larizatton,

CLINICAL PICTURE
Benibert is wnally chronic, but can develop
with alarming rapidity. Signs and symptoms

= do not occur until the indnidual has been
A on a poor diet for three months or longer,
- Chrome dry benben. Early signs and symp-

toms nclude fatigue; a feeling of heaviness
and suffness of the legs; areas of paraesthesia
may be present Later, headache, insomma
and anorcuia develop, commonly with
dyspnoea and palpitations. The muscles
become panful to pressure.

After a varying length of tune the major
stgns of the syndrome deselop. The chief of
these 15 an ascending symmetrical bilateral
peripheral neurnitis, with weakness, cramps
and muscular wasting, The gait becomes
ataxic, and the aid of a stick 15 commonly
moked. Foot drop, followed by wrist drop,
may accur; the hand grip becomes weak and
fine movements of the fingers are no longer
possible There 15 often a loss of sensation
1 35 Thiamne deficencs over the tibiae, and the individual may com-
e o Wi plam of burning feet. The achilles and
Wastiag of the luwer extremu- patellar reflexes disappear, frequently after
vies [Courtesy Roche Pro-a period of augmentation Paralysis of the

ducts Lrd | Jower limbs may occur sphincter control is
maintatned until very late in the disease
Chronmic wet bershers The main features of this disease mav be sumlfar
to those of dry beribers, but cedema is promnent The oedema 15
most frequent in the lower limbs, but in the early stages may be present
1n other parts of the body Serous effusions occur Muscular wasting
1s commonly masked by mterstitial fluid, but weahness and the neural

signs are usually seen )
In addition, the cardiac sizns are usually more marked than in the

dry form Dyspnoea and palpitations are marked, precordial pain may
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photophobia have all heen described and may be relieved by admns-
tration of rihoflavine atone On the other hand none of these findings 13
pathognomontc of nboflayine deficiency They may be due to lack of
other vitamuns, local infection and metabolic disturbances

The daily requirement s related to the amount of carbohyvdrate
eaten, but may be estimated as roughly 04 mg per 1000 calonies
Therapeutically 50 mg daly may be admuustered ntramuseularls,
but 15 to 20 mg daly by mouth wil usually produce a climeal response

\COTINIC ACTD
Lesions apparenth due to deficiency of nicotinic acid are related to
the skin mouth tonguc. ocsophagus and vagina The imimal change in

Fio 36 Muluple deficency of the B, group of vitanuns
Nicotinic acid deficiency 15 shown by the skin changes on the cheeks, thorax and
upper fimbs There 15 also chedosss and angular somatits tndicative of a sibo-

avine la)
[Courtess Dr D B Jelnffe]

the skin appears to be a dilation of the blood vessels 1 the corum —
corresponding to the erythema seen chimcalls, hyperkeratosis and

of the hel follows The seb glands become
atrophic, whilst the sweat glands remain unchanged Separation of
}h: epidermis fiom the corum with formation of bullae may occur,
These changes are accentuated by noxious stmuly such as pressure,
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asking lim to shuffle cards, or to do up buttons Testing of reflexes
may not be of great assistance, but in many cases local areas of anaes-
thesia may develop on the shins. Beriberi should be considered in all
cases of acute cardiac farlure occurring in areas where rice is the chief
item of the diet. If there is doubt, it is advisable to treat with thiamine,
and the response will chinch the diagnosis Albuminuria does not oceur,
thus differentiating the condition from oedema of renal origin, Pyrutic
acid accumulates in the blood. The diagnosis of infantile beriber: is
Likely 10 be missed and 1s frequently difficult to make, The response to
thiamine 1s rapid, and the therapeutic test may therefore be tried.

TREATMENT

The first essential 1s to put the patent to rest Other general treat-
ment includes giving an adequate dict, high in protein, and the ad-
munistration of yeast, 1 to 4 ounces a day,

The amount of thiamine given depends on the acuteness of the syn-
drome Severely ill cardiac patients should receit e 100 mgm of thiamne
intravenously, given slowly over the course of 10 or more minutes,
using a synnge with a narrow bore needle It is inadsisable to ad-
munister by means of an intravenous drip owing to the danger of
overloading the heart. A sccond injection may be necessary, after
which 50 mg by mouth should be given daily until recovery. Less
acutely 1l patients should have 20-50 mg by mouth, and mild cases
10 mg by mouth, The vitamin should be repeated daily untl there 1s
considerable improyement

The cardiac response is rapid, and withm hours there may be a
slowing of the heart, and a steadying of the pulse. The rap:d onset of
diwresis 1s characteristic The neural response is much slower; improve-
ment continues for weeks or even months, and may never be complete.

Infantile beriberi, in the stage of cardiac failure, represents a medical
emergency The affected infant may require the aid of an oxygen tent
Thiamine (ancunn) 25 mgm should be given ntravenously, or 50 mg

ularly, and the lar route and dose continued for
3-3 days, followed by 10 mg orallv daily for weeks During the acute
stage, the baby should haie artificial feeding, while the mother is
giten thiamine 50 mg ntramuscularly dailv and instructed in dict
correction

RIBOFLAVINE (Vitamin B,, Vitamin G)

Lesions due to deprivation of this vitamin in man have not been
extensively studied, Cheilosis, angular stomatitis; seborrhoeic derma-
tutis of the alae nasi, naso-labial folds, eyclids and ears; glossitis, with
a magenta tongue; vascularization of the cornea; lacrimation and
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Later the major signs and symptoms develop and are related especi-
ally to the shin, the abmentary tract, and central nen ous system

The shin The skin changes are almost always symmetrical in thewr
distnbution An erythema appears, especially 1 areas subjected to
the trauma of sunhight, tight or chafing clothing The erythema may
be followed Iy blistering and hyperkeratosis  Pigmentation occurs
later, being more obvious i fair-skinned races, and is followed by shin
atrophy The atroptuc skin 1s thin and inclastec, and fissures deselop
w it, leading to so-called crazyv pavement dermatus Widespread
desquamation, as seen 1n the lesions of kwashiorkor, 1s unusual Exuda-
tion and crusting may occur i the fissures When fully des eloped the
appearance of the skin n dark races 1s 1as has been apthy described)
as if the skin had been painted with dark enamel which has crached
and, 1 places, chipped off This appearance 1s espeerally marked
on the forearms and over the sluns

The eczematous skin condition due to nboflavine deficiency may be
present on the face and scrotum

The altmentans iract Cheilosis, stomatitis and glossttis are usually
present, and the papiflac of the tongue become atrophic The colour
of the tongue vanes between red and magenta Indigestion, heart-
burn, anorcia and flatulence are common, and diarrhaea 1s one of the
most constant features of the divease Owing to intestinal hurny un-
digested food 15 passed i the facces which may contan an mereased
amount of fat

Nerious system Mental conlusion, dullness, and even dementia mav
accur. Dementia only occars i cases of long standing and may be

Hy he, vertigo and dep may be present 1 the

early stages

Nerve palsies are uncommon but may occur Burming feet and namb-
mess are mcluded 1n the subjectin e complaints

Course Various other deficiencies including those of ascorbic aaid,
folic acid and 1ron may arise, being aggravated by the occurrence of
anorewia Untreated pellagra usually lasts five years or longer before
death supervenes Munor, non-fatal cases of the syndrome are common

DlAGNOSIS

The symptoms of early pellagra are vague, and unless the diagnosis
1> cotsidered the syndrome may be missed, but soreness of the mouth
and tongue 1s common Yeast 11 to 4 ounces dathy or yeast products
such as Marmite (1 ta 3 tcaspoansful dads ; mar be added to the diet

but is more chrome
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Y Adat:

sunhight and burns, In the mucous hsted aborey
tion with atrophy of the epithelium oceurs. The daily requirement of
meonmue acud 15 55 the region of 1o mg

THE PELLAGRA SYNDROMES

Pellagra 5 due essentialh (o a lack of nicounic acid and protein
Assacrated deficiencies, especially of the B group of vitarmns, are afmost
tmanably present, ard the chinical picture may therefore van con-
uderably Although pellagra has been reported from many paits of
the world, it 15 espeesally prerafent in maze-catng populations The
reason for this s twolold Firsthy, there 15, in marze, a sulstance sather
simslar in chemueal constitution to meotinic acid  Thes substance acts
as an angivitamin and, whilst replacing mcotinic acid in enzyme
systems, 3t cannot carry out us functions If sufficient nicotinic acid is
present 1n the diet the replacing acton is unimportant. Secondly,
maize s deficient in trvptophane, an armine 2¢:d from which nicotiic
acd can be synthesized 1n the body  Prouded sufficrent antmal
proten 1s present a the diet pellagra cannot develop

CLINICAL PICTURE

The dwease 1s chronse and 1y preally has 2 seasonal incidence, caming

on i early spring, wanng in the summer only to return with increased

seventy the next year Eatly wdscations of the discase are \ague and

mnclude anorexia, weakness, loss of weighe, gastrointestinal disturbances
and soreness of mouth and tongue.

Fi¢ 37 Nicounamide deficiency
Tygacat slan Seons of srvere prllagra, shoning coarse desquamation
“and pigmentation of the hands and feet.

{Courtesy Roche Products Ltd )
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The acuon of Bys 15 not understood It is apparently necessary for
the svnthesis of nucleic acids, and 1t probably enables the body o
utihze conjugated folic acid which otherwise would be unavailabte for
erythropotess, and whilst nearly all macrocy tic anaemas respond to
folic acid, B, 415 sometimes ineffectve It is uncormnmon for an anaemia
1o respond to B,, and not to folic acid

There 15, as yet, scant evidence that a dietary defiaiency m vitamin
B,, occurs 1n manHuman requirements are low, and one microgram
daily 1s probably sufficient bactenal synthesis m the gut may produce
far more than this Lack i man appears to be duc to a defect in ab-
sorption, which 1s probably due to a lack of Castle’s intrinsic factor
Therapeuticalls 10 pg parenterally will produce the maximal blood
Fesponse 1n permcious anacmia, and 50 pg weehls are usually sufficient
for mawntenance

VITAMIN € ASCORBIC ACID

Ascorbic acid 1 sad to be necessary fur the formation of the wter-
cellular ‘cementing’ substance (especially that of the fibrous cells) and
m deficiency the mesenchymal cells may separate On thus theory the
haemorthages, breaking down of scars, and delayed healing of wounds
are readily explamned

There are no constant biochemical or cellular changes 1n the blood,
and a low concentration of ascorbic acid 1s not necessanly indicatr e of
ascarbic acd deficiency

SCURVY

Scunvy 1s a deficiency syndrome primanly due to lack of ascorbic
aaid Associated defientics, especially of thiamine and carotmol, are
not uncommon, and the hacmorrhagic tendency of scurvy may be duc
to citrin (Vitamm P) deficiency Pure ascorbic acid deficiency does not
prlolducc a deficiency pattern identical with that commonly seen clmi-
cally

Daily requirements are of the order of 10 mg daly for adults, but
more 1s desirable the requirements for children are not known but
estimating on a weight basis, they are relatively higher than for adults

The majonity of the morphological changes are obvious from the
description of the climcal signs In addiuon, 1 children there 1s
deficient dentine and bone formation The latter mav be seen radio-
graphically, and there is a wide zone of calafied but non-ossified
material just beneath the actively growing epiphyseal cartilages — the
scorbutic fatuice Fractures may uccur m this area

®
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TREATMENT

In the carly stages dietary changes alone may suffice to cure the
disease, and in any case therapy with vitamins should be supplemented
by a better diet

(1) Multiple vitamin therapy. The treatment for a severely ill
pellagnn is: Nicotinamde 500 mg by mouth daily for 3 to 4 days
{ollm\cd by 200 mg daily for a further 10 to 15 days. The vitamin may

acid 1s given Riboflavine 10 mg daily and ascorbic acid 100 mg daily
by mouth for 7 days are also requrred. If the symptoms persist, a single
dose of 50 mg pyridoxine may be tried after a week

Less severely ill pellagrins respond to a dose of 100 to 200 mg nicotin-
armde daily for 10 to 15 days. Riboflavine and ascorbic acid should
also be given, as above

(2) Dietary therapy. This should be instituted slowly and if diar-
rhoea 1s very acute, slow intravenous administration of casein hydro-
Iisate or plasma (1 to 3 pints daily) is advisable for the first few dags
When the diarrhoea permuts, the diet should mnclude milk, eggs, liver,
meat, fresh vegetables and y east extracts or yeast (up to 4 ounces daly).
Tt should be noted that milk is a good source of tryptophane.

FoLic Acip (Vitamin M, Vitamin Be)

In the absence of available folic acid, the bone marrow suffers
megaloblastic arrest, resulting 1n a macrocytic anaemta which responds
pecaifically to folic acid. L and th \} penia may abo
occur The relationship between the actions of folic acid, By, and
various other substances is very imperfectly understoed, but they have,
on occasion, the same | logical action. Folic acid appears to be
the chief factor in prevenung macrocytosis, and the other factors, such
as B,,, appear to act by facilhitating the action of folic acid. This 1s
considered further in the sections on anaemia and on Vitamin By,

Daily requirements of folc acid are not known, and considerable
intestnal synthesis may possibly take place 1 normal individuals,
Therapeutically a dose of 10 mg twice a day by mouth appears sulfi-
cient 1t may be admunistered parenterally.,

cYANOCOBALAMIN (Vitamm By,)

There are at least five closely related substances with the physiologr-
cal actions of Vitamm B,, proper, and which are usually denoted hy
the name of B,, Lack of available vitarmn gives a bone marrow and
blaod picture similar to that of folic acid deficiency. In addition By,
lack gives rise to degeneration of nerve tracts within the spinal cord
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the propoition excreted, is not very helpful. OF the earlier signs the
appearance of penifollicular haemorrhages is the most important and is
almost pathognomome The normal clotting and blecding times,
erythrocyte, leucocyte, and platelet counts, exclude many of the hae-
morrhagic blood diseases Admunistration of ascorbuc acid as a thera-
peutic test 1s advisable in doubtjul cases

TREATMENT

Aild scurvy 15 not a dangerous condition, but all patients should be
treated rigorously and immcdiately, and kept at rest until the acute
condition has subsided Although 1mprosement may be espected on
only 10 mg ascorbic aqid, 1t ss advisable to give 1000 mg, or mere
orally, ewher as a single dose, o, preferably, m dided doscs, and to
supplement the diee with fresh fruit Juices, green vegetables and salads
When these are not a1 aslable, sprouting legumies should be substituted
Assocrated deficiencies should recenve appropriate treatment, prefer-
ably by dietetic means Improyement 1« rapid

INFANTILE SCURVY
{Barlow’s Disease)

This form of scurvy may occur 1 mfants who are gven artficial or
over-cooked foods It 1s rare before the sivth month, as the new-horn
have adequate stores of ascorbic acid The onset 1s gradual, with the
child being fretful and refusing 1ts food, The mfant resents handhng,
as the hmbs become very tender, due to painful epiphyses, and sub-
pertosteal haemorrhages The latter show as hot, red, tender swellings
near a jont The tecth and gums may remain unaffected When these
faemorrhages occur near the femoral necks, rigidaty and pseudoparesis
of the affected imbs mav develop

The condihon should be d hed from acute r The
ascorbic acid therapeutic test mav be applied wsing an oral dose of 50
mg, and Xerays reseal a dense epriphyseal hne and sub-periosteal
haemorrhages

Treatment consists of 50 10 100 mg ascorhic acid daily by mouth,

untd recovery (usually a few days) Frust puices should be added to
the diet

KWASHIORKOR

This name, which means roughly ‘the deposed one’, 18 gnen to a
malautrition syndrome first described in Ghana The condition appears



246 Clinical Tropical Distases
CLINICAL PICTURE

ere et ' . . PR

Fic 38 Ascorbic acd deficieney
Seurvy 1n 3 man of 52 years showing severc gmanatis The patient
was unable to chew hard tood becanse of Joosenmng of the teeth
[Courtesy Roche Products Lid ]
apathy, which are due to assocated deficiencies, and the pauent
definttely fecls dl. The gums are prolferatn e, soft and spongy, and
they bleed readsly on stight abraston, the teeth become Joose and mayv
even falt out The breath becomes foul from buccal wnfection

Hacmorrhages, other than those already described, may oceor The
common sites are mto or near josmts, especially those subjected o
trauma; subcutancous haemorrbages, epistams, melaena and hae-
maturia have been reported, but onh occur in the well developed
syndreme Old healed wounds become lisid and may break down The
signs of mild beriber: mav alse be seen, Gastromntestinal dpturbances
are infrequent.

Course Unless ascorbic aexd 15 gnen, scurvy 15 a progressive discase,
1t may terminate suddenly in a cardsac crisis, or from a massine haes
morshage, but death usually oceurs from cachexa and ntercurrent
nfection. Such seyere scurvy is rare,

DIAGNOSIS

Well developed scurvy s easily diagnosed on the basis of shin and
mouth changes Anaemia js not necessarily present, The Harns
saturation test, i.e. giving a large dose of ascorbic acid and measuring
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about an wch or so below the costal margin The spleen may also be
palpable 1n infants with malana

Changes m the hair and skin are notable The hair becomes grey and
depigmented or, especially 1 Afnicans, somewhat hght-reddish ‘The
natural curl 1s lost, a feature particularly obsious 1 Africans, m whom
the thick rich curl 15 replaced by a fine grey shghtly wavy wsp. It
should he noted here that, contrary to many accounts of the syndrome,
the reddish discoloration of the hair 15 not a pathognomonic feature of
the syndrome

In the first of k , wellad d o
was regarded as an essential part of the chmeal pattern Ths 15 not so,
although shght changes i pigmentation
and texture of the skin probably occur 1n
all cases As a rule, by the ime the child 1s
seen, extensn ¢ dermatoses hav e developed
These appear mamly 1n areas of the hody
exposed to 1ntation and trauma, for n-
stance the buttacks and ‘napkin” area, the
back, the thighs and legs The lesions are
not unbke those of pellagra, but as a rule
the areas affected 1n pellagra, such as the
face, hands and feet escape 1n kwashsorkor
Trowell has described the early hyperpig-
mented lestons as ‘black varnished patches’
which rapudly enlarge, erack and tend to
peel off 1n ‘enamel-paint’ plaqucs up to an
nch acrosy, leaving depigmented, thinly
epithelialized or ulcerated areas beneath,
which may become extensnvely infected
leading to bullous changes and severe
ulceration These changes are particularly  Fio 3o Kwashiorkor Patchn
common over the buttocks and lower depgmentation of the skinover
trunk On the legs the scaling 1 often Iess  [Gourtey Dr D B Jethife]
abvious, the general appearance being
that of ‘crackled’ or ‘crazy pavement’ skin Many children exhibit in
addition dry, shightly scaling shin changes over the greater part of the
ody surface Changes 1n the eyes, ips and tongue resulting from
muluple specific deficiencies such as Bitot’s spots, angular stomatis,

cheilosis and glassitis, occur at all stages of kwashiorkor Photophobia
15 common

The child wsually suffers severely from gastrointestnal upsets
Duarrhoea 15 usual, with hquid or porndgy, yellow or bile-stained
stools d focd, offensive may oceur
Vomiting 15 common and sometimes persistent Varying degrees of
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10 infants, especially those recently weaned, or heing weaned, and
placed on staple largely carbohydrate drets such as cassava ot rice,

The most important aetiological element is protein deficrency due to
low intake Many authoritics consider that associated relative excess of
Secondary vitamin deficiencies usually develop Protozoal and hel-
mnth infections further complicate the picture

Pathological changes in the skin occur but vary considerably from
ope patient to another, Patchy variation in pigmentation is comnmon;
1 dark skins there may be either hyper- or hypo-pigmentation Der-
matoses present fustological features similar to those occurring in
speaific vitammn defictencies. Loss or change of hair prgment, especially
in black hawred races, 1s common

The liver m carly cases often shows peripheral lobular fatty degenera-
tion and infiltration, v hrch regresses with treatment In more adyanced
cases there 15 fibrosts and sometimes well-developed cirrhosis There 1s
often atrophy of the acinar cells in the pancreas, with loss of granules
Periacinar, perilobular and even peniductal fibrosis is present tn some
cases In severely affected cases there 15 a corresponding reduction in
duodenal enzyme content, msolving especially amylase, lipase and
trypsin Other actnar glands may be affected, for instance, the salivary
glands. Atrophic changes 1n the small intestinal wall and hyaline
Iesions of the glomeruli of the kidnevs and pericapsular fibrosis hase
heen reported

The chinical picture is vanable It includes retardation of growth,
changes 1n pigmentation mn the skin and hair, alterations m the texture
of the hair, oedema of the limbs and body, apathy, irritability and
pathologtcal changes in certain organs especially the v er and pancreas.
Dermatoses derned from nutritional disturbances may or may not be
present.

The child 1s retarded 1n stature and weight for its age The muscles
are wasted but this may be masked by the considerable oedema, which
often makes the child relatn ely heavy; the true state of affairs may be
revealed only after the disappearance of the cedema

The patient 15 pees tsh, grizzling and apathetic The ocdema involves
the legs and may extend to the thighs, gemtals and buttocks, and at

times even the antertor abdomunal wall There may be some evidence
~ e - L ael a L oaal
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changes 1n infantile cirrhoss The cause 1s unknown; a virus mfection
1s suspected The dexeloped chimical picture should present no dufficul-
ties

TREATMENT

Severe kwasluorkor should be treated 1n hospial The object 1s to
restore the nutnitive balance and deal with parasine and other infec-
uons

In severely dehvdrated tnfants the fluidfelectrolyte balance must be
adjusted immediately by parenteral saline mjection The intravenous
route 15 the most suitable, but subcutaneous, 1ntraperitoneal or bone-
marrow techniques of ad may be employed 1f necessary
An infant can safely be given a htre by intravenous drip over the first
24 hours It 15 seldom necessary to grve parerteral fluid after the fiest
day Cnucally 1ll patients may be ginen human plasma or protemn
hydrolvsates intravenouslv 11 small volumes, of about 100 ml, for the
first few days

Most cases will respond to oral treatment

The diet must be acceptable, casily digestible and rich 1n protein
Fat (especially mlk fat) and sugar must be hmuted to begin with, since
they may both provoke diarrhoea Calories can be wmcreased n early
treatment by the addinon of 1 egetable fats such as ohve o, winch are
well tolerated

Skim mulk or lactic acid milk constitute the usual basis for the diet
In the severely 1l infant, the total proten intake should at first be
timuted 10 40 10 50 gm per day, and 1ncreased slowly Otherwise the
chuld shoult be gnen skim milk or mixtures of skim milk and some
- - . . = -

mlk protemn 3 to 5 gm per kilo body weight Unless there 15 severe
dharrhoea, he advises 3-hourly feeds of a mixture of calcium casernate
50 gm plus skim mulk powder 50 gm, made up 1n water to 1 litre
Where there 13 diarrhoea the milk should be temporarily withdrawn, as
the contained lactate will aggravate the condition )

As the condition wmproves, the diet 15 gradually adjusted to one
containing adequate protein 1n normal proportions, other mgredients,
such as fruit juice, are added

The protein should theoretically be best supplied from animal sources
but this s usually impossible for economic and social reasons, and some
form of balanced vegetable proten mmture, devned from local
resources must be provided, for example, from ground nut extract and
sova bean At this stage 1t 15 essentsal to teach the parents to provide
and prepare the diet, otherwise relapse 1s more than likely,
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dehvdration may result from loss of fluid and electrolstes from the
diarrhoea and vomiting In very severe cases the dehiydration may be-
come extreme, Most cases present with mild orthochromic normocy i
anaemra  Occasionally there may be macroeytosis, associated with
merease in number of reticulocytes Megalocytes do not occur, The
blood prcture to a large extent is decided by the parasitologicat state
of the child, malaria and hookworm may greatly complicate the sifua-
tion. The bone marrow response 15 normoblastic.

The serum total protein is low, It may be very low, especially m
severely oedematous cases Albumin is reduced; glohulins may be
increased

The untreated case steadily progresses, There is a very high mortahity
Fortunately the response to treatment is extremely good, and all but
the sorst cases hav e a good chance of survival. The difficulty is that on
duscharge fram 2 hosputal, the baby goes back to a social environment
i winch the return of the syndrome becomes almost inevitable,

Diagnosis of kwashiorhor is largely climcal The age and dictary
lustory of the infant are the essential points. Retarded grow th, oedema,
pot-belly, changes in the hair and skin establish the diagnoss. Biopsy
of the liver may reveal the fatty or fibrotic changes depending on the
stage of the syndrome

Kwashiorkor must be distingusshed from other causes of oedema,
enlargement of the Iner and skin changes. A very careful exammnation
for evidence of parasttolagical infections is essential.

Kwashiorkor must also be clearly distinguished from marasmus
ansing from overall malnutrition or from other causes, such as infective
states In marasmus the child s grosshy underw eight; subcutaneous fat
18 lost, making the skin very thin to the pinch and giving the child the
npical features (sunken eves, skin stretched over the malar regions,
p! bony p relatively p ) ek ew),
shere 15 gross wasting of the muscles. The picture closely resembles that
of severe dehydration, but the mouth, lips, etc may remain moist
unless diarrhoea appears There 1s usually no oedema Changes in the
skin and haw de not develop per s¢ Fatty and other changes in the Iner
are rare The pancreas is normal

It may at times be necessary to differentiate kwashiorkor from ces-
tain stages of hepatic veno-occlusive disease (p 257) and, in India,
anfantde (biliary) curhosis. The latter condition affects infants and
young children, often of vegetarian famulies wn good economic circum-
seances, and is characterized by enlargement of the In er and usually of
the spleen, p d with p superficral vems,
sometimes ascites and cedema and sarying degrees of light or severe
Jaundrce, In the fate stages there s periportal and diffuse disorganizing
hepatic fibrosis with signs of portal hypertension Thete are no skin
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preduce on-deficient anaemuas, response results only fiom the specific
chemotherapy
Haemolytic anaemuas, usually with a microcytic or normocytic
hypochromic blood prcture, but occasionally shghtly macrocy tic, anse
from amous causes sncluding malaria and haemoglobinopathies
(see pp 315-25) Hypersplenssm developing n kala azar or i a
portal lnpertensive syndrome due to schistosomal infection (possibly
even to malania) may smilarly lead to anacrma In such cases the basic
pattern is often confused by associated protemn deficiencies and lack of
essentia) harmopoictic substances
In holoendemic or hyperendemic termtories falaiparum malaria 1s
often the most important single factor 1n the production of erythrocyte
destruction, especially 1n pregnant women, who, 1n the latter months,
develop a severe normocytic of shghtly macrocytic anacrma, which
usually fails to respond to 1ron therapy but may often respond dramati-
cally to a therapeutic course of antimalarial drugs
Frankly macrocytic anaemua tn the tropics 1s usually associated with
mrgaloblnsuc erythroid precursors
are ch by macrocyuic normo-
chromlc or hyperchromie erythracytes, megaloblastic erythropaiests,
usually leucopenia and thrombocvtopema  When the aetiological
factor 15 known, there 1s vapid response to speafic therapy, as in perm-
<10us anaerma upon the admimistration of uh: t‘(lnnsu‘ factor \lmmm
B., The causes 1n the tropics are
anaenmas are again common 10 pregnancy an of lhcm hn\c an
element of iron-deficiency and some limited chmeal improvement may
result from 1ron therapy The megaloblastie element, howes er, responds
only to vitarmn B, or to fohe actd, or to hoth, depending on the basic
ervthropotetic diserepancy imolved Some cases in Africa have been
found to respond also to perucillin therapy, possibly because the local
diet may ha\c altered or readjusted the intesunal flora and thereby
for essenual sub Protein defi y per
s does not appear to be a direct aetiological factor Protein admunstra-
ton alone will not cure these anaemias; specific haemopoietic treat-
ment must be given Thcrc 18 an association between pregnancy and
the app of a but they also appear 1 non-
pregnant women and in men They may complicate the pacture in trop-
teal sprue, especially m certain geographical areas in the Americas
Infection with Diphy llobathrium tape worms may imbate snular blood
changes
Normoblastic macracytic anatmias are wsualh of secondary ongm
m that the disorder 15 not primarily locahzed to the blood formmg
system, 1e therc 15 no megaloblastic erythroparesis Scurvy and
my~xacdema may produce thus blood picture which abo occasionally
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The relapse may be quite as severe as the origimal episode, the same
syndrome 1s produced, mcluding the depigmentation of the harr, the
colonr and texture of which is restored during treatment and recovery;
in this wan the growing hair may exhibit alternating bands of normal
black pigmentation and grey or red depigmentation, the so calied
“flag sign”

Parasitic and bacterta! infections must be treated. Sorme autbors

recommend a blanket treatment with penicillin for the first few dagsin
all severe cases In hyperendemic malarial areas a course of chloro-
quine 1s smilarly recommended. Others prefer to control the nusri-
tional defect before attending to the infections, unless the Jatter are
obvious and severe, In general the control of helminthic mfections
should be left untt convalescence.

Speaific vitamuns may do mote harm than good and hpotrophic
factors such as methionine and choline are of no appreciable benefit

ANAEMIAS

THE TROPICS

Anaemia results from excessie loss of bloed, increased blood
destruction, impatred erythrocyte formation or any combination of
these mechanisms  Eflicient correction of an anaemia depends on the
discoren of the pathological processes causing it. In the tropics, un-
fortunately, there are often many aetiolomical factors in a single
indnidual case OF these, certain parasitic and helmimuc infections
and hereditary | globin alm lities may be readily detectable.
Many of the other factors are obseure, as 1s wndiwcated by present multi-
phaty of classifications of so-called “tropical’ anaemias, .

Hy pachromuc anaenmas met 1 the tropics may be either normocy tic
or mucrocytic Of these, ane large group tesponds to tron therapy and is
regarded as wron-deficient The others do not

Amongst the rron-deficrent group are those arsing from dictary sron
deficienctes and thase associated with chrome blood loss In the latter
group are the relatively rare anaemuas of heavy haok-worm infection;
the hookworm loads commonly met do not per se Jead to anaema
Qther causes of bleeding, such as duodenal ulcer or scurvy may also
cause anacrma. A stngle specific acuologieal factor is unusual, however,
1 the ordinary run of deficient which oscur 1
in pregnant women, but also in non-pregnant women and in men
Dietary iren deficiency is raren t‘hc tropics, where the ratake 15 un_m)lv
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able synthesis by gut bacteria  Nutritional are
refractory to B,, therapy, and the same 15 true of the anacmias due to
testinal disease

Yegetanamsm A macrocytic hypochromic anaemia 1s not uncommon
n vegetarans At first this was thought to be due to lack of protem,
but more recent work has shown that there 1s a substance present m
meat which 1s known as the ‘animal protein factor’ It may possibly be
dentical with vitamin B,,.

Other factors It 15 hughly probable that there are other substances
present 1n hier and yeast which are concerned with hacmopoiesis
They have not yet been isolated

e e A

conjugated fohic aad Thus 1n pernictous anaemta there 18 an increased
excretion of folic acid after administration of By Also both hver extract
and B,, may fail to producc a hacmatological response i a dictary
absence of folic acid this 15 especaally true of the macrocy tic anaemias
of pregnancy and infancy

TREATMENT

The treatment of nutritional anaemias 1s largely empinical The
simplest and cheapest forms of treatment should be tried first, unless
the patient 15 defimitely ill, 1n which case folic acid should be given and
then, failing a response, vitamin By, or Iner extract The treatment
routine suggested 15

1 Examuine for and, i present, treat such infections as ancylosto-
miasis

2 Adjust the diet, so far as possible, to the 1deal If meat 15 pre-
cluded, yeast 1-4 ounces daily should be taken Green vegetables and
salads are advisable spinach contains much folic acid Added iron,
preferably ferrous sulphate 5 grains daily by mouth, may be necessary
for a few weeks

These two steps atone will usually be successful

3 Fohe acid by mouth The imtial dosage shoutd be 10 mg twice a
day for about 10days after this the amount can be reduced to 5 mg or
10 mg daily.

4 Vitamin or Iner extract by mjectron A mautmal bone marrow
response 1s usually obtained with 10 pg of By, 20 to 50 ug per week
should he sufficient for mamtenance The amount of ner extract used
depends on the preparation crude extracts may be highly active

If the anaemia requires prolonged vitanun therapy 1t 1s not nutri=
uonal n orgim, and some other cause should he sought
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develops in chromne hepatic dysfunction and airrhosis associated wath
hypersplesisim, Many erythroeytes will be found to be consderably
above normal size; they are eviremely thin and may even be hypu-
chromic

The aetiology of anacmia in the tropics is confused by the social bie
ol the people, by vegetarianism, by malnutrition and by protozoal and
felmunthuc diseases, The diagnosis of the cause in a given case is often
earemeh difficult. 1t requires care and patience, a knowledge of the
Ining conditions of the indvidual concerned and of his parasitological
and infective background It also demands a common sense regard for
the fact that most of the ordinary causes of anaemia in temperate
clunates may also be operatne in the tropucs.

TROPICAL NUTRITIONAL ANAEMIA

Nutriional anaemias are usually complicated by co-existing disease,
the converse also being true. Anaemias are therefore commonly a
praduct af bath disease and malnutrition, though this is not inpvanably

Al the factors necessary for the praduction of normal ery thropoi
are not known, and several substances have yet ta be wsolated.

Diseaser Many diseases occurrmg i the tropics gihe rise to anaemia
Most of these anaemtas are either normocytic or microcytic, unless
there iv co-cxisting deficiency m which case macrocytosis may be
present. Macrocyvtosts may accompany intestinal disease, when 2
strictute or blind intestinal loop gives tise (o stagnation of mntestinal
contents certam diseases of the bowel may, howerer, give rise 10 3
microcytic anaemia, diarrhoea, as in sprue, may be associated with
Macrocy tosis

Jron deficiengy Uncomplicated won deficiency gives rise fo a_micro-
cytie, frs pochronuc anaemu When there 1s alo wsufficient folic acd
m the diet the picture may change to macrocy tosis. Chrome haemor-
rhage, € g ancylosiomiass, may lead to iron deficiency on an appar
ently adequate diet,

Folic and” Nearly all macrocytic anaemias respond to fobic acid, and
1t is possible that most tropical nutritional anaemas and the macro-
cytic anaemmas of pregnancy and of infancy are, at jeast in part, due to
folic acid deficiency The folic acid content of mifk, especially goats’
milk, 15 low, and ‘goats’ milk anaemia’ 1s probably due to lack of the
vitamin.

Yhtamin Byy An mability to absorb By, from the gut is the essential
feature of permcious anaemia, but it 15 doubtiul whcth'r a dietary gack,
nnaccompamed by defect in absorption, can arise owing ta consider-
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clinical featurcs comprise \omiting of abrupt onset, followed by pros-
tration, drowsiness, coma and semetimes death  There 1s no associated
pam, fever, diarrhoea, or other malaise Recon ety, if1t occurs, 15 usually
complete within 42-72 hours During the iliness, blood sugar levels arc
extremely low ~ perhaps as low as 10 mg per cent, and intravenous
therapy with 50 per cent glucose solution should not be delayed

It 1s thought that vomting and hypoglycaema are the effects of a
toxin temporanly blocking gluconeogenests 1n under-fed children whose
reserves are not great A possible souree of such a toxin 1s the Ackee
plant, an important element of Jamaican diet Polypeptides isolated
from unripe Ackee have shown hypogls caemic actnaty i laboratory
anmals A stmilar syndrome of vomiting and hypogly caemia occurs m
America following ingestion of White Snake Root

Hepatic veno-occlusiee disease also occurs m Jamaica and has been
reported from Israel and India In Jamaica, chuldren 1-3 years of age
and of poor families, are acutely affected This acute stage often follows
an 1llness such as respiratory infection, and features are loss of weight,
enfargement of the lwver, ascites, and pressure oedema of the legs
Those who survive the acute stage may 1n later childhood show
evidence of hepatic cirrhosis with hepato-splenomegaly, portal hyper-
tension and ascites

The pathogenesis of the syndrome 15 uncertamn, but intrahepatic
blockage of the hepanc venous system, by spasm of small veins or by
sub-endothelial oedema, 13 known to occur It 1s thought that these
changes may result from ingestion of tovic alkalowds 1n ‘bush tea’
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NUTRITIONAL OEDEMA

The oedema which occurs frequently in the undernourished is due to
more than one factor

Anapsufficient amount of dietary protein may lead to a dimmnished
conc jon of plasma alb ially when on a diet of a very
low caloric value If the concentration ofplasma albumen falls to about
25 gm per cent or lower oedema usually develops, owing to the low
osmotic pressure within the blood. Thiamine dcfcncncy may produce
acute cardiac fallure, with oedema and asates; it is probable that the
deficseney abso increases perd, 1 capilacy p bility. A dimun-
wshed duresis also occurs mn the undernaurished, the reason for which
15 obscure and rest in bed frequently increases the urinary output.

The oedema of berber: has usually a (hrccfuld origin, namely a low
plasma all cardiac i and increased
capillary permeability The ongin of famine and hunger oedema varies,
and the factors mentioned above mav each act 1 a different degree
according to the dietary crrcumstances

No rigid rule for treatment can be given. Nutritional oedema is
almost invanably accompanied by signs and symptoms of another
deficiency syndrome, such as kwashiorhor Treatment of the accom-
panying syndrome usually cures the oedema also. In the absence of
signs of vitamin deficiencies, the patient should be treated as for
kwashrorkor, but thiamine 40 mg by mouth daily for 2-3 days may be
added Children should recen e half this amount

LNDOGENOUS FOOD POISONS

Lprdemsc Dropsy see page 64
Lathyrum an acute spastic paralysis of sudden onset, associated with
weakness, muscular pains, and sometmes incontinence of urine, is a
syndrome which has been reported from many countries, and particu-
larly India, Iran, Afnica and the Mediterranean hitoral It occurs
among poor people who eat lathyrus peas, and has its highest incrdence
late 1n the season when the crop has been stored for some time, and
also during drouglns and fammcs whcn malnutrmon 1s rife and the
[ PR )

prgdomin;mb, in young children of Jamaican peasants The wsual

®
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Theblood Wassermann and similar reactions are negative in the catly
stages of pinta, becoming positrve in most cases after some months
The reactions are positve 1 the magonty of long-standing cases They
are sometimes positive 1n the spinal flwd, but 1t 15 not certain whether
such changes anse from the pinta iself or conconutant syphihis In
some geographical regions pinta and yaws are comncidental The two
duseases appear m the same dual

CLINICAL PICTURE

"The lesions occur on the skin, and anly rarely on mucous membranes
In the carly stages there are no constituuonal symptoms Primary
lesions are beheved to appear at the point of infection In experi-
mental infections they develop in 1 to 8 weeks, commencing as intensely
stehing shightly rassed eryshematous papules which spread slowly, often
developing small satellite papules In the course of some months a
rassed infiltrated plaque 15 formed, sharply demarcated and covered
with larmunar scales In dark skinned individuals the lesion 1s slates
grey or even blue The plaque slowly spreads, becoming ovord or
arregular 1n outhine as the satellite lesions are absorbed into 1t

For a long time the primary lesion may be the only one present
Eventually, after 4 to 12 months, other lesions appear, indicating some
general spread of the infection These later lesions, or ‘pmtids’, develop
i much the same way as the primary, starting as small papules, and
developing mto plaques with actively growing edges which tend to
become confluent Large 1rregular areas of skin may become mvolved

Tha wtan oechag o cat ot AL .
. . . [T HS
epithelium  Accumulation of pigment 1n the corum may give a bluish
or blackish tinge to the lesions which stand out against the surrounding
skin

Pmtids may be few and confined to the extremuties, or multiple
wnwolving most of the trunk and hmbs They appear successively during
the secondary stage, so that lesions 1n all stages of development may be
present at any one time 1n the same patient

The mitial lesion usually persists during the development of pinuds
In some cases lesions may undergo spontancous recession In others the
dermal development may be continuous and uninterrupted Some-
times the disease subsides latent an
so for years, reappearmg as lesons ly m
the extremities

Pintids are pamless, but may be very stchy and become secondarily
mfected Mod ocal gl

15 common




AXI
PINTA

DEFINITION
ACONDITXON caused by Treponema caratrurm closely resemb-

hng yaws, resulung in skin lesions.

DISTRIBUTION

Pinta ss found 1 rural aveas in Central and South America, smeluding

Mevco, Brissh Honduras, Venezuela, Colombia, Peru, Brazsl and
Ecuador, and n the Carribean Islands, especialh Cuba

AETIOLOGY

The causative agent 1s Treponema caratewm which is morphologreally
indistsngusshable from T pertenue

Lesions are rare in chuldren under the age of one year, The infectiont
1 acquired most in child d or ado} e. Both sexes
are mvohed equally, Pinta 1s most probably transmitted by contactin
asimifar way 1o vaws 1t ss possible that non-biting flies may sometimes
beameled Lake yaws, pinia i found most commonly m dark skinned
popul and rarely . Europ probably because the insanitary
conditions under which the former hie promote transmussion.

Pinta produces a much weaker tross wnmumty with syphils than
does yaws, comadent mfectron with syphils apparently 1 relatively
common Supentnfection 1s possible during the carly stages while the
lesions ate developang

PATHOLOGY
.

The basic leswon 1 a stowdy & ping
reaction, together with hypertrophy and eventual atrophy of the over-
Iving skin and vatous colour changes produced by re-chstrbution of
dermal pigment In early lesions pigment 13 Jost from the germnal
tayers of the epithehum and may become concentrated and widely
diffused in the upper layers of the conum  In the later stages there mav
be complete depigmentation of epthehum aad carwm

Lymph glands dranung the areas of skim mvohved may be enlarged
and show a mld granulomatous reaction and charactenistic accumula-
tan of melanin throughout the tissues.

Visceral tesions, including changes m the heart and large vessels and
changes 1 the spmal fluid have been desenbert but have not been
clearly differentiated from syphihs.
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XXII
PLAGUE

DEFINITION
WIDESPREAD, often fatal, bacterial disease, caused by
Pasteurella pestzs, a primanty rodent infection, which 1s spread to
man either by the bite of an infected rodent flea 1n the case of
bubomic plague, or by droplet nfection mn the case of pneumonic
plague
Plague usually occurs sporadically or mn epidemuc proportions m
congested urban areas as a result of transmussion of fection by the
fleas of domesticated rats It may also occur in sparsely populated
districts amongst those who come mto contact with wild rodents which
harbour the infecuon (sylvatic plague)
The clinical course 1s rapid and the mortahity lugh

DISTRIBUTION

Plague 15 endermic 1n patis of northern, western and central India
Itappears sporadically 1n many other tropical and subtroprcat countries
including Iraq, Iran, Siam, Burma, southern China, Indo-China,
Ceylon, the East Indies, Africa, meluding Morocco, Sencgal, the
Congo, Kenya and Uganda, parts of South America, Madagascar
Occastonally cases are reported in western European ports

Sylvatic plague oceurs, with d out~
breaks, 1n th. Russia, M i Tanchuna, the Transvaal,
Orange Free State, Brazil, Argentina, Peru, Ecuador and parts of the
western United States

AETIOLOGY
CAUSATIVE ORGANISM
™ - -

monst conditions and sometimes for weeks in flea facces It survives
freezing for longer periods

Permanent mmunity 1s usually conferred by an attack of plague
Second attacks have occastonally been reported

s 61
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In the late stages the initial lesion and pintids eventually become
depigmented and the skin over them smoothed and atrophie. They
remain slightly erythematous and continue to grow, Other depig-
mented atrophic lightly erythematous areas may appear which fuse to

v e, et

ally the dorsal surface of the hands and forearms, the wrists and the
heels The lesions are c Iy arranged sy ically, Those in
the wrists are often disposed in roughly tnangular areas with the apex
ponting up the arm

The late lesions compnse a superficial achromic dermatitis scattered
over a dark background The skin over the depigmented areas may be
normal, in which case the area 1s often nnged with dark pigment.
More commonly 1t 1s atrophic, smoath or slightly desquamated.

In the palmar and plantar regions there is often diffuse or scattered
loss of prgment, sometimes with irregular spots of hy perpigmentation
The skin surface may be unchanged or atrophic and desquamating
In some cases there is notable palmar and plantar hyperkeratosis,
occasionally with contractures, canical depresstons i the horny layer,
and fissuring, presenting a picture very closely resembling that of yaws.
Some authorittes, indeed, regard these advanced lesions as yaws

DIAGNOSIS

The geographical distribution of the disease is important. The
slowly growing lestons and changes tn pigmentation, especially the
white atrophied lesions of the tertiary stage, are characteristic, Many
other conditions, including vaws and certawn fungus nfections, for
example, Tinea tersicolor, may produce irregular scattered depigmenta-
tion of the skin, but these changes are seldom symunetrical Prebald

" oldnpt

the tpld:r‘mls in primary lesions and pintids. They may also be present
1n late lesion 1n the rete mucosum

TREATMENT

Pemcillin, istered as in yaws, is ful in the early stages
.- . e sa Ll —ar b ndified but

- - 1as little

' - render

1t negative 1n early cases
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disease remains as an enzootic 1 the reservoir ammals When 1t be-
comes an epizootic and other conditions are suttable, the disease even-
tually appears 1n man i eprdemic proportions The epizootic precedes
{usually by about a fortnight) the epidermic and 1s commonly mdicated
by a high rodent mortality When the rat population has been suitably
reduced, the epidemic spread stops The pattern of an uncontrolled
epidernic of plague 1s thus a slow beginning, a very rapid nise (as the
epizootic develops to the full) and an equally abrupt falt after some
months

Spread from district to district may occur as the result of extension of
an exisuing enzootic or epizootic

Sporadic cases may result in some districts from mgration of infected
rats, particularly n ships, without the mvolvement of the local rodent
population Plague has sometimes been spread by the carnage of
1nfected fleas 1n merchandise and clothin:

Ambulatory cases may carry the disease to new areas and lead to
mfection of Jocal rodents

THE SPREAD OF SYLVATIC PLAGUE

Plague persists in certain sparscly populated or rural districts as an
enzootic 1n wild rodents In these districts 1t appears sporadically i
man, especially amongst people whose work brings them 1nto contact
with the reservoir ammals Occasionally 1t appears 1n epidemic
proportions

The enzoot:c 13 kept going by flea transmssion from rodent to rodent
Man may acquire the infection by dissecting or skinning infected wild
amumals or being butten by their fleas

Epidemics occasionally arsc as in urban plague when seri-domestic
rats become mfected after contact with wild rodents and convey the
infection via fleas to domestic rats This usually happens during an
epizootic amongst the reservoir ammals, but epizootics probably often
oceur without eprdemic spread

Unlike the domestic rat, wild rodents may migrate considerable
distances and carry plague with them, infecting fresh rodents n new

localities In this way the disease may appear sporadically over very
wide areas

FACTORS INFLUENCING THE SPREAD OF PLAGUE

Once the domestic rat has become infected, plague will spread
rapidly wherever the human population 1s congested and Lving 1n
nsamtary conditions 1n which rats abound and have easy access to
foor

The flea population 15 very sensitnve to chimatic conditions and
since only relatively few fieas on any given rat become capable of
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TRANSMISSION
Plague 1s naturally an enzootic 1 a wide group of rodents. It 15
norrmally transmutted from rodent to rodent by fleas
Man may be infected in two ways (1) through the infected flea (or
occasionally the louse or the bed bug), and (u) through droplet infec-
tion spreadmng from cases of pneumontc plague,

(1) TRANSMISSION RY THE FLEA

The common teclors Human plague depends for transmisston princip-
ally upon rat fleas, of which Xenopgyia cheopis 1s the most efficient v ector
and X drasthensis and X' astia much less efficient The human fea
Pulex 1rnians 1s difficult to mnfect with P pestis but may occastonally be
concerned in transmisston The fleas of cats and dogs and of the rodent
resers oirs of sy Jvatic plague do not readuly bite man, but may transmit
infection 1f biting occurs

The mechantsm of infection through the flea Plague bacilli may be passed
1n the flea faeces and rubbed into the tissues through shin abrasions or
the flea bite They may also e carried directly on the mouth parts of
the flea after previous biting of an infective source By far the com-
monest mode of spread, however, depends on the blecking of the
proventriculus of the mfected flea by rapidly multiplying bactena
The blochmg makes ingestion of blood impaes«ble and the flea becomes
hungry and tries repeatedly to feed Its efforts are rewarded only by
regurgitation of blood and bacteria In this way a single flea, n]thougi\

Survival 1s longest i a relatively cool most environment Hot dry
conditions are rapdlv fatal

Unblocked infected fleas do not usually survive for longer than a
fortnight Under suitable circumstances (for example, in rat nests),
they may rematn alve for months and so carry the infectron oy er from
one season to another

Plague exists mn tso mam epiderniological forms, urban and glate
The mechanics of transmission differ somewhat m these two forms but
the bastc factors are essentially the same

THE SPREAD OF URBAN PLAGUE
Plague eustng as an enzootic 1n wild rcdents is accidentally trans-
mutted to the serm-domesticated brown rat Rattus norvegicus The latter
dies and mfected fAeas leave 1t and mgrate to and infect the domestic
rat, Raftus roltus When this i turn dies (in the course of a few days)
the infected fleas feed on man and plague appears
Sporadic cases occur from time to time in this manner so long as the
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enlarge, become congested and may contain scattered areas of focal
necrosis and haemorrhage.

The heart muscle 1s frequently mvolved, the tissue becoming oede-
matous, h hagic and with 1nfl y cells A
haemorrhagic pencardial effusion commonly develops

The lungs may be seriously involved There may be acute oedema,
congestion and hacmorrhage mnto alveol and small bronchioles, and
patches of haemorrhagic consolidation which may coalesce to nvolve

Plague simiar p v lesions deselop as the result of
inhalation of mfective droplets A bactenal bronchiohus and alveolitis
1s set up and extends to become bronchopneumonta and finally lobular
consolidation The bacillt multiply locally i enormous numbers lead-
ng to early and severe toxaerma and bacteriaemua  The pulmonary
lymph glands and contiguous tissues become mvolved within a few
hours, the lesions resemble those of the charactersstic bubo but are less
miense Lesions m other organs may appear, similar to those seen 1n
bubonic plague, but death may occur so quickly that these may not
develop

Early prostration, stupor and delirium dicate mvolvement of the
central nervous system, but necropsv does not always reveal con-
comitant physical damage to the bramn, which 1, however, usually
congested and often spotted with petechial haemorrhages The cerebro-
spmnal flwd may be turbid — contaming many neutrophils  Ocea-
sionally there mav be a frank Pasteurella menmgats, which rarely ocurs
as a primary lesion

CLINICAL PICTURE
The chimeal pattern of plague varies A few cases may be so mild as
to pass practically unnoticed There may be merely 2 small vesicle and
hght inflammatory reaction at the site of the mfected bite, with no
constitutional disturbance at all, there may be some local adenitis
which persists without general symptoms for a few days or weeks before
j— RN .
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transmntting the infection, factors which limit the number of fleas are
often amportant 1n determining the spread of the infection in man.
In temperate climates the disease is commoner in summer and
autumn, when the fleas are most numerous In the tropics it appears
me‘slly n the cooler weather or during persods of high humidy.
A L. . I PR

ar v - .
several seasons, the wncidence in the following year is hikely to be low

Spread to man depends very largely on the closeness of the associa-
tion of sermu-d d and d d rats once the former are
wnfected In areas in which the domesticated rat has been Jargely ousted
by the less domesticated brown rat, the spread of plague 15 considerably
reduced, and may practically cease

{11) DROPLET INFECTION

It 15 probable that the orginal spread of pneumonic plague occurs
from a pauent infected 1n the ordinary way by the flea and in whom
pulmonary complications have developed Once established, pneu-
monic plague spreads from subject to sulject by droplet mnfection.
Cold or freezing conditions with relatively high humiduty favour drop-
let spread  Further spread 1s facilitated by congestion of population
and intimate contact hetween healthy and infected subjects

PATHOLOGY

The pathology of plague 1s non-specific. There 15 a vigorous but
usually unsuccessful inflammatory reaction to the orgamism, which 1s
accompanied by varying degrees of toxic ussue damage espeaally to
the endothelal lining of the lymphatics and blood vessels

In bubonic plague there may be a local lesion at the site of infection,
appearng first as a vesicle, later becoming a focus of necrotic inflamma-
uon

The bubo forms 1n the lymph glands draining the point of infection
These glands enlarge rapidly and become matted together 1n oedema-
tous haemorrhagic connective tissue and may ultimately suppurate
The changes n the glands are essentially inflammatory, The blood
vessels are intenscly congested; there may be haemorrhages into the
substance; there is a massne cellular inflammatory infiltration Small
necrotic foa form and may coalesce to become abscesses eventually
discharging to the surface The aflected glands contain enormous
numbers of bacilli In most cases the infection probably reaches the
blood stream, and all organs may become involved. There is general-
ized vasodilatation, notably in the lier and spleen, both of which
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As the condition progresses the mental duflness often gaves way o
anuety and restlessness and the patient may become highly excited and
even mamacal On the other hand, the lethargy may deepen and
coma eventually develop

The Bubo Extreme local pain and tenderness at the site of the
des eloping bubo are commonly present from the onset, even beforc the
swellmg appears In most cases the bubo appears on the sccond day
after the onset of fever In some it may be the first sign of illness It
takes 2 to 5 days to reach full size The affected gland or glands are at
first hard and painful and swell rapidly Their position depends on the
site of infection In over 70 per cent of cases the brte 15 on the leg and
the grom glands are imvolved; the aullary glands are affected 1n about
20 per cent The bubo 15 very pamful and tender The skin over 1t 1
er and hot, the surround us tissues are

and ha hagic Because of the pamn the
patient adopts a charactenstic attitude 1n an attempt at relief When
the bubo 15 1n the gromn he hes on the other side, with the knee flexed
and the thigh drawn up, when 1t s it the axlla the arm 1s abducted
and extended

[ YR T B R . e

Secondary wnfection 1s almost inevitable and chronic indolent ulcers or
sinuses are often left after otherwise complete recovery Occasionally
large vessels may be eroded and lead to severe haemorrhage After
recovery from plague the patient may die from the results of the local
sepsis

CQURSE AND PROGNOSIS

The course of bubonic plague 1s short Without treatment from 30 to
9o per cent of cases die 1n an average outbreak Most deaths occur
before the fifth day The outcome depends to a large extent on whether
septicaermia develaps Such a complication 15 indicated by a general
worsening of the condition and often by a generahzed moderate
Tymphademus A sudden fall of temperature about the time the bubo
matures 15 regarded as a bad prognostic sign In many patients there
appear to be irregular bursts of septicaerma, but once the local lym-
phatic barrier has been passed serious lesions may develop particularly
1n the Inner and heart
SEPTICAEMIA

Septicaema 15 always present in pneumornc plague and often late m
the more serious cases of bubome It 15 sometimes regarded as the
primary syndrome, particularly when the infection has entered through
the mouth In such cases death occurs within 1 to 3 days, before bubonic
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that in practically all cases bacteriaemia without multiplication of the
orgamsms occurs as a transitory phenomenon, reappeanng later in
appropriate context as a true with massive multipl

of the organisms So-called ‘primary septicaerma® cases are probably
examples of this secondary bacteriaemia in which deep-seated buboes
have been overlooked or 1n which the gland reaction has been incon-
sprcuous

BUBONIG PLAGUE

The majority of cases develap a bubo in the regronal Iymph glands
drainng to the area infected There 1s commonly only one bubo, but
there may occasionally be more.

The incubation peried ranges from 2 to 1o days; the commonest
penied is 3 to 4 days. Prodromal symptoms consist of headache, bach-
ache, malatse and apathy.

The onset is sudden, with a moderately severe rigor or a sertes of
shiering attacks There may be convulsions in children In the course
of the first day the temperature rises to 103° to 104° F or lugher The
temperature remams elevated and remiutent for the next 2 to 5 days
and then falls slowly or suddenly, the fall of p usually
corresponding to the full development of the bubo Suppuration and
secondary infection of the latter causes a later return of fever

The gencral appearance of the patient is charactenssuc. In the early
stages he hes dull and apathetic He 1s confused and may complain of
severe backache, and headache The overall appearance 1s one of
advancmng stupor and prostration The speech may be slurred, there
may be muscular tremor and twitching and the gait may be unsteady.

The shun 1s hot and dry There 15 general blotchy vasodilation, especi-
ally notable in the face. The conjunctivae are congested, There may be
petechial haemorrhages 1 the skin Large or small subcutaneous
haemorrhages may be prominent 1n some outbreaks Occasionally
patches of skin may become necrotic.

The tongue 1s dry and sometimes swollen. The surface may become
covered with a dark grey or black coating Sordes 1s cormmon.

The pulse 1n the febnile stage 1s fast It may become almost un-
countable 1n the late stages

In severe cases the heart dilates and death may result from cardiac
farlure The blood pressures are often low and vascular failure may
superyene termmnally, m which case the diastolic pressure may be un-
measurable The respiratory rate is fast at the onset and may increase
as the discase develops. There may be some ecpigastric pain, nausea
and sometimes vormting

The spleen is moderately enlarged and tender. There 1s usually
some polymorphonuclear leucocytosts
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regarded as a possibility 1n cases of ademtis in an endemic area The
sudden onset with high fever, prostration and toxaemia especially
affecting the central nervous system and heart are suggestive Before
estabhshment of the bubo, of 1n primary septicaermic cases, diagnosis
may be very difficult, and confusion may anse especially with typhus

In nuld cases the bubo may be mistaken for lymphogranuloma or
other forms of ademitis Bacteriological examination of the gland juice
should settle the diagnosis

{n primary preumonic plague the diagnons showld be confirmed by
examnation of the sputum which swarms with P pesits

Rapid 1f tentative diagnosis may be possible by identification of
characterstic pleomorphic bipolar organisms n smcars (stamed with
Gram) of juice from the bubo in its early stages In septicacrmic cases
the baalll may sometimes be numerous enough to show 1n a blood
film Pus from more advanced buboes may not show P pestis clearly

Laboratory aids to diagnosis may be a great help 1n so far as the
community 15 concerned, but because of the ime necessary to carry
them out, mav be of Iittle value to the 1ndnidual case

The examnation of dead or trapped rats 1s nevertheless most 1m-
portant 1n the diagnosis of plague The animal to be exammned should
first be immersed 1 disinfectant solution i order to destroy sts ecto-
parasites The post-mortem changes of plague are charactenstic There
1s diffuse ntense subcutaneous congestion and ecchyvmosis Lvmphate
glands, particularly those m the neck and grom, are usually enlarged
and necrotic The serous cavities may contain blood-stamned flurd The
Lver 13 large, pale and peppered with smalt greyish necrote aseas The
spleen 1s large, deeply congested and may show scattered small necrotic
focs The lungs are congested, oedematous and may contain similar foer

All organs are teemmg with orgamsms which are easily seen n
smears stained by Gram's method

Bacteriological confirmation of the nature of the organism 15 neces-
sary to d 1t from P pseudo-tub This can be had m a
few days by bacteniological eulture, by rubbing the suspected material
on to the shaved belly of a guinea pig or by subcutaneous moculation
of a suspension of ground up fleas from a suspected rat The ammal
will die 1 3 to 5 days if plague 1s present The autopsy picture 1s sumilar
to that seen mn rats dead of plague

Bacterological mvestigation should be undertaken only under
1nsect-proof laboratory conditions

TREATMENT

The patient should be nusted in bed Good nursing 1s a very mpor-
tant part of treatment, especiallv 1if the heart 15 mvolved, Exertion
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or p evidence of can fully develop The onset is
sudden with rigor and high fever and seserc headache, The patient is
prostrated. Restless and anxious at first, he becomes delirious and soon
stuporose or comatose Signs of heart involvement develop quickly
and the pulse hecomes very fast There may be severe haemorrhage into
the gastrointestinal tract, or from visible mucous membranes

PNEUMONIC PLAGUE

In the terminal stages of bubonic plague, pulmonary complications
may appear which are simular to those described below. The term
preumonc plague, however, is usually reserved for those cases 1n which
the p ic involvement ori from the inhalation of infective
material and in which the lung 1s the primary site of invasion

The onset occurs abruptly two or three days alter exposure Pro-
dromata are rare Rigor 1s usually absent but there may be early chilly
feelings and some shuvering The patient complains at first of headache,
backache and anorexta The temperature nises to 103° or 104° F or
higher 1 the first 24 hours, after which clinical signs of pulmonary
imvolvement appear A frequent and initially painless cough develops
and the patient becomes increasingly dyspnoeic. The sputum is at
first mueord or watery and rapidly becomes tinged with blood and
finally bright red or brown, frothy and loaded with plague bacilli
Pain 1n the chest becomes severe and breathing more and more rapid
and difficult, the pauent gasping for breath as the pneumonic process
develops Towards the end there is often considerable cyanosis The
physical signs 1n the chest are equivocal; there may be fine riles at the
bases, some dullness on percussion Signs of heart involvement are
always early and severe, The heart dilates, the dullness extending to
the right The blood pressures fall, the pulse rate quickens and may be
almost uncountable Death accurs usually m 1 to 3 days, rarely longer.

Bacilli are present in the blood from the beginning, sometimes in
relatively large numbers There 15 always a considerable polymor-
phonuclear leucocytosis with a white count of 40,000 cells or more
per cu mm

Vascular damage 15 usually evident. Haemorrhages from the
mucous membranes, epistaxis, haemoptysis, haematuria and widely
scattered petechial or larger haemorrhages into the skin may occur

Without specific treatment pneumonic plague is almost invarably
fatal Modern chemotherapeutic methods have greatly changed the
outlook

DIAGNOSIS

The clinical diagnosis of bubomc plague 1s of great importance. It
should be easy during a known outbreak and plague should always be
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with and without sulphonamides There seems hitle indication for
their continued use

CONTROL

The Case As far as possible sporadic cases of flea-borne plague should
De ssolated 1n hosprtal When cases are numerous, they may be sutcess-
fully treated with sulphonarmides or streptomycin 1n their own homes
provided immedsate measures against fleas and rats are mstituted

Bodies of patients and rats should be handled with care by switably
clothed attendants (gowns, boats, gloves, mashs and caps) and either
burned or buried 1 quick-lime

Pneumonic cases must be isolated They should be attended by a
mnymal nursing and medical staff who must wear protective clothing
and face masks

Oneralls, gloves, masks and caps are advisable during the treatment
of all plague cases DDT impregnated clothing reduces the risk of
flea bute, since fleas cease to be active within 10 nunutes of exposure to
the insectiide

Contacts The other occupants of a dwelling m which flea-borne
plague has occurred should be regarded as contacts exposed to infective
flea bite They should be given chemoprophylactic treatment as below,
and watched for chnical signs

All those who have been exposed to a case of pneumomic plague are
regarded as contacts m considerable risk to themselves and ther
associates It has been the practice to 1solate them separately if possible
or otherwise in groups, and watch them for at least a week, removing
for further strict 1solanon and treatment any who show signs of 1llness

Recent successful prophvlasis of contacts with sulphonarmdes
sndicate that such antisocial measures are not necessary and that
chemoprophylaxis alone may be suffictent

All those exposed to respiratory cases should be given either sul-

had or sulp n appropriate doses for adults and
children Adult dosage regimes for sulphadiazine range from 6 gm
daily for 3 days to 1 week after contact for mntmate contacts, to 3 gm
daily for the same period for others

Chemoprophylas 1s less efficent and more difficult to admunsster 1n
respect to bubonic plague

Vaccnation Some degree of personal protection may be obtamed
with dead or attenuated hving vaccines of P pestis Single dose mass
vaccination duning eprdemics probably lowers the attack rate Vac-
cinated mdviduals appear to respond better to chemotherapy than
unvaccinated

Control of Raty and Vectors Flea control by all available methods
including dusting infested areas with DDT, etc , should be carried out
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should be avoided as far as possible until well into convalescence since
myocardial inefliciency often persists for some time after the acute ill-
ness. The shin requires particular attention where petechial or sub-
cutancous haemorrhages are present.

Symptomauc treatment may inclede morphia for restlessness of
local pain at the site of the bubo. Fomentation may considerably ease
such pain and assist the pointing of an abscess Incision and drainage
of the bubo 1s not advisable unul pointing has occurred; such inter-
ference may imtiate scpticaemia

Chemotherapy 15 now very cffective and has greatly reduced the
mortality, even in pneumonic cases. The most cﬂ'ccmc drugs are
streptormain and certain of the sulph
2zne {(which 15 usually regarded as \‘\t most cﬂ‘cth\ ), su!phnmemzm:
and sulphath Where strains of Patteurtlla
have been reported, oral tetracy clme anllb.oncs may be substituted.
Antiplague serum has been used as an adjuvant to chemotherapy

Streptomycin may be used alone or in combination with sulphonamides.
The comlaned treatment is most effecuive.

Various dosage regimes have been recommended, including the
following
1 Strepu

0 66 gm immediately

033 gm every 4 hours mght and day until temperature has been
normal for 24 hours Ven severe cases may be given 0 66 gm 4-hourly
unti] the temperature has been normal for 2 days

A total dosc of 4 to 25 gm may be needed
2 Sulphadiazine orally

4 0 gm immediately

2 o gm 4 hours later
1 0 gm every 4 hours until temperature has been normal for 2 days

(Some authors advise contimung with 0 5 gm every 4 hours for a
further 10 days )
3 Sulphamerazine

25 gmn 50 mi 5 per cent glucose solution at 8-hourly intervals
for 3 doses, followed by 2 further imjections of 1 5 gm at 8-hourly m-
tervals, and then by 1 0 gm orally every 8 hours.
4 Combned treatment

Streptomyein intramuscularly o 25 gm to 1.0 gm every 4 hours until
temperature normal

Sulphadiazine as above {(2)

Varl 1 1

y or

Immune sera for the treatment and prophylaxis of plague have been
prepared with various Pasteurella antigens They have been used both



DEFINITION

ABIES, or hydrophobia, 1s a condition due to infection with
the rabies virus The disease affects a wide variety of warm
blonded ammals and birds, but 1s primanly one of carmvores,

B P e - o

symptoms develop

GEOGRAPHICAL DISTRIBUTION

I I S

et

1zed countries where the disease was once very prevalent 1t has now
Targely been ehmunated by smlablc measures, from others, such as
Great Batain and d t has 1t een
solely by physical control of the domcsnc dog population

AETIOLOGY

The urus The causal agent 13 a neurotropic virus which can be
grown only 1n nerve tissue The virus particles are large, they measure

destroyed by many annscpucs, by heat, by sunlight and by ultra-
violet especially when 1 the
frozen state, The virus survives for many weeks at 4° C, particularly 1f
there 1s some neutral serum m the diluent, and for many months at
temperatures below freezing, when dried and stored 1 cazuo 1t survaves
for years In neutral glycerol at room temperatures it remains viable
for weeks, and at 4° C for many months

Pasteur and his collcagues many vears ago showed that the virus

could be recovered from the brains of ammzls dying of rabies and that
1t could be by

on to the surface
273



272 Clinical Tropical Diseases

d. This will check the spread of plague

Iy plague has
but not eradicate 1t

Rat control 13 essential and must be carried on continuously by
porsoning, trapping, rat proofing, protection of food and improwement
of samitation Routine examination of rats for evidence of plague should
be instituted 1 every likely endemic area.

In urban areas such control is ble with trained p
It 1s difficult in rural areas, for which mobile teams are sometimes
prepared

PP
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have been mamtained and 1m estigated 1n laboratonies throughout the
world Though there arc antigenic variations between them, these
vanations appear to be quantitative rather than qualtative

Reservavrs In highly dey cloped and urhanized countrics the domestic
dog 15 the usual reservor of rabues infection, in the less developed and
more prumtne regions rabies 1s prmanly a disease of wild animals,
and dogs there play a minor role 1n s maintenance and spread With
the travels of man and hs dogs rabies has comparatively recently been
introduced to many previously uminfected parts of the world For
example 1t has become established by this means 1n the contnents of
North and of South America Here at first enzootc tn the domestic
dog, 1t has spread to the wild arumal populations which now form the
matn reservoirs of the infection 1n these regions, the same applies to
South Africa
Bat rabies In Mexico, Central and South America a paralytic disease

.- _a v 1 SPEEETR

tion 1s conveved by the blood-sucking vampire bats pecuhar to these
vegons The bat, Desmodus rotundus, feeds nocturnally by ncizing the
skin of recumbent and sleeping ammals, includimg man, and lapping
blood which escapes from the wound This paralytic form of rabies
appeared in Trimdad, British West Indies, some years ago and many
human beings were nfected A feature of the outbreak was the freedom
of the numerous uncontrolled pariah dogs i the island from molve-
ment The outbreak apparently was due 1o the migration of infected
bats from the mainland By suitable measures the disease was bamshed
from the 1stand, which 15 once again free from rabies A umique feature
of the rabies wlection m these bats was that a proportion of thera could
transmit the mfection i their saliary seeretion for months as symptom-
less carriers, some of them subscquently even became non-infectious
without manifesting signs of illness Others, howeser, when nfected
showed the usual abnormalsties 1 behaviour, such as flying by day and
fighting, and subsequently died of the disease

Lately 1t has Leen found that rabies infection cccurs also i other
bats ~ fruit eating and nsectivorous ~ 1 association with mfected
vamprre bats Presumably it was transmitted to them by the ramd
vampires, but these other bats also have attacked maramals as 2 result
of their discase and mfected them Sull more recently many species of
nsectivorous bats m Florsda have been shown to be rahid, some cases
of rabidity 10 mammals have resulted from attack by them Infected
hats of various species have also been found i Lowstana, Texas and
others of the southern Untted States
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of the brams of serial animals When first obtained from naturally
wnfected ammals inoculation caused symptoms to appear alter very
variable periods, these were commonly between 15 and 20 days, but
might be as long as 60 days or as short as 8 days This virus they
called “street virus’.

Repeated senal subdural transmissions of a strain of ‘street virus’ m
rabbuts resulted m shortening of the incubation period to a fixed Iimut
of 6 or 7 days. A strain which underwent this change was called *fived'
wvirus; once fixed a virus remained so and drd not resert to the ‘street’
type The virus when fixed becomes more prolific but less hardy; 1t 1s
much less infective when mtroduced into tissues other than the central
nervous system; it does not disseminate through the nenves readily;
and 1t ysually farls to infect dogs when noculated subcutancously. A
fixed varus infection 1n the dog usually causes symptoms of paralyss; a
street virus infection those of excitability Al strains of street virus and
of fixed vtrus are antigenically identical; antmals immunized against
one are resistant to infection with all strains of rabies virus. Fixed viruss
of very low virulence to man

Stramns of street virus tn nature may vary in virulence; their sirulence
can be estimated by the rapudity with winch they become fixed ont
senal subdural moculations 10 ammals The degree of Virulcnceiof
street viruses may be typed as follows: The first type consists of strains
with a very short imiual incubation pertod which 1s not further short-
ened by subdural mamtenance These are very exceptionally virulent
strains which correspond to Pasteur’s *Virus de rue renforcé’. The
second consists (a) of virulent stramns in which the imtial incubation
period 1s fairly short, but it shortens further during subdural mainten-
ance and the virus becomes fixed after 15 to 30 subpassages, and (3) of
the predomunant strains in which fixation oceurs after about 50 sub-
passages. The third consists of strams of abnormally low virulence
which can be fixed only after very prolonged subpassage, some cannot
be fixed at all Strams of this last type are extremely rare; they may
cause mild manifestations followed by recovery in such a susceptible
ammal as the dog 5

Strams of trrus Agglutimin absorption tests, and a study of antigenic
structure, suggest that all strains are of a common ongin It s probable
that the virus undergoes changes m virulence and infectivity when the
mammalian host and the rapidity of transference of a strain are ab-
normal. Rapid passage the speed of multipli of the
virus 1n the bram, but usually dimmishes its tendency to mvade the
salvary glands. Abnormally virulent strains of virus commonly cause 2
paralytic form of the disease with a dimnished tendency of the mfegtcd
ammal to bite; this reduces the opportunity for therr transmission
AMany named strams of rabtes virus showing indndual pecuharities
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occurs soon after nfection they may not be found The larger bodies
contain basophihe nucleus-like granules Therr presence 15 proof of 2
rabies 1nfection, but their absence does not exclude 1t While 1n man
these wnclusion bodies are unlikely to be present in any condition other

have no nner structure, and arc more wrregular i outhne, they are
found n the thalamus and lentiform nucle: rather than 1n Ammon’s
horn Negn: bodses are found in the brams of nearly all dogs allowed to
die naturally of a street virus ifection, they are usually seen 1n humans
dying of rabies, they are only exceptionally found m arumals dymng of a
fixed virus infection

GLINICAL PICTURE

Incubation The incubation period varies greatly, usually symptoms
appear between the 5th and 8th weeh Large scries of observations
show the average incubation period followng a bite on the head to be
27 days, one on the arm to be 32 days, and one on the leg, the most
common site, to be 64 days It has been postulated that the incubation
perod for 2 normal type of virus 1s proportional to the distance of the
nfecting bite from the central nervous system This view now 15 not
generally accepted, today 1t 1s thought that 1t 1s the amount of virus
and the tissue 1nto which st 13 introduced which govern the incubation
period In the expenmental disease the meubation period vancs
imversely with the amount of acttve virus 1noculated, and 1t bears no
direct relation to the site of the inoculation The short incubation period
following bites on the head and face, or hands, 15 due to severe lacera-
tion occurring 1n well mnervated regions, thus a large amount of virus
enters the wound and gets 1nto nerve tissues

Furtous rabies The onset of rabies 1s sudden, there may be a pro-
dromal period lasting 2 to 3 days with malaise, nausea, vormuing, a
sore throat and shght fever The patient then complains of headache
and msomnia, and very often of pain at the site of the infecting ute,
this latter 15 the first symptom of diagnostic ssgmficance He soon be-
comes uneasy, restless and a prey to anwety; the breathing 1s rapud,
with sighing respirations He 1s well onentated and while his attention
15 fixed the specch 15 normal, then anwiety overcomes him and his
speech comes 1n rushes; he recovers with a sigh and there 15 a period of
calm The attacks quickly become more frequent, ntense, and spas-
modic, the pharynx, larynx and eventually the whole respiratory
apparatus become muolved 1n them, extremely pamful spasms are
precipitated by attempts to eat or drink, and the patient becomes

T
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Infectinnty "Though the saliva of an animal suffering from rabies may
be infective it does not follow that all bitten by the animal contract
the disease. Many persons have been Iitten in rapid succession by a
single rabid dog, and onlv a few of them contracted the disease. Statis-
tits show that of some thousands of persons bitten by subsequently
proven rabid animals, and unprotected by vacone treatment, only § to
15 per cent contracted rabies.

PATHOLOGY
Infection and spread The virus as 2 vule is introduced into 2 wound
or abrasion of the skin i 1 by the saliva of an antmal suffer-

g from the disease It enters the small nenves in the immediate
viawnity and by diffusion or multiplication spreads along the nenves
and up the appropriate nerve trunks, a process called ‘septinévmite’.
The infection ascends the peripheral nerve trunk to the spinal cord
and brain, where 1t diluses 1n the central nervous system and jt spreads
centrifugally down the nerves from 1t 10 nerve tecrunals and gangla
in vanous organs If those organs are secretory their secrenons may be
infective when infected ganglion cells are shed nto them; this would
explain the infectivity of sahiva

PR P ama

may be small haemorrhages throughaut the central nerious system.
On hstological examination there 15 some perivascular infiltration,

and vacuolated, therr nucler are eccentric, and the affected celis
disintegrate The extent of these changes varies greatly; in cases of
. : K oL e

In man they are most numerous i Ammon's horn, the cerebrum,
bulb and cord, they may also be seen 1 endoneuracy 1€5 in the sensory
fibres of the tngeminal and the sympathetic nerves of the face In dogs
the lippocampus 15 the classical site m which to seek them, but they
occur elsewhere m the bran and n the ganghonic nerve cells of the
body

N’:gn’ bodies are rounded oxyphil bodics shich stan readdy with
cosin, fuchsin, Giemsa’s stain, jron-alum-haematoxylin, and vanous
special stams. They range mn size from 0235 1o 25p; the Jonger the
duration of the disease before death the larger they are When death
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mouth anything within reach durmyg the spasm, and of the stomach
type, with a spasm of the abdemmnal muscles often induced by attenipts
to cat or drink These spasms end with a s1olent respiratory effort and
p . - . B P R o

respiration rate, and the animal dies The tendency to bite persists ight
up to death Not all of these symptoms are evident at any one tume, but
most of them will be noted if the ammal 15 closely watched over some
days The salva of the dog may be infective for a few days before
clinical signs appear and remain infective untl death In some dogs
swith furious rabies the virus does not appear i the sali a, which there-
fore is not infectnve

At autopsy the gross findings are not distinctine There may be
haemorrhages and small erosions of the gums; there are usually dried
scabs of mucus obstructing the nasal onfices, the peritoneal and mucous
coats of the stomach are often congested, and there 13 often a variety of
indigestible bodies m the stomach The head of the dog should be
removed, packed 1n ice, and sent to a laboratory, alternatively, the
skull may be sphit and the whole head be sent mmmersed n formalin
solutton The pathological changes 1n the bram, meninges and cord
resemble those already described, the presence of Negrt bodies proves
that the ammal suffered from rabues, their absence docs not discount
the diagnosis, which must be reviewed in relation to the other ascer-
taned facts If the dog survived for more than 10 days from the onset
of illness 1t 15 mont unlikely that rabies was the cause of its death

TREATMENT

The site of the alleged bite must be examuned at once, local treatment
must be applicd to 1t, inquiries must be set on foot nto the circum-
stances of the occurrence, and arrangements must be made for the
capture and detention of the offending dog

Rabies virus can only pass through a recent abrasion, 1t wall not pass
through an unbroken skin surface, and it will not penetrate granula-
uons of more than 24 baurs’ durawon The chances of wiecton warease
1n proportion to the extent of the laceration, deep punctures by teeth
and some tearing of tissues are much more Jikely to result 1 a rapadly
developing infection than are a few superficial lesions or munor abra-

sions Bites through clothing result in a reduction 1n the amount of
infective saliva entering the wound



278 Clinical Tropical Diseases

afrand 10 sallow s the spasms intensify even the thought of drinking
induces them, as do external stimult such as sudden movement, a
draught of air, a sound, or even a smell A thick ropy mucus collects
1 the mouth and throat, and drips from the mouth hetween attempts
to expectorate 1t The voice 1s hoarse and raucous.

As the spasms become generalized convulsive seizures accur; duning
them the body 1s arched and vigid and the breath is held There may
e maniacal or *funious’ persods, particularly i manual worhers of
low intelligence, 1 which the patient throws himself about and
destrovs things within reach During the intervals between the spasms
the yund 1s clear The reflexes are increased; palsies of groups of muscles
may cause lack of expression, a squint, and mability to close the mouth
ar eves; there is usually a rapid resung pulse rate, but sometimes
bradycardia, and Cheyne-Stakes breathing is usual,

Death commonly takes place duning a severe general spasny; but if

: : ' - ) . sease,

Ths

. . . . Jura-

uon of the illness rarely exceeds 10 days in those infected from dogs,
and commonly 1s no more than § to 5 days.

Paralyhic rabres Rarcly the stage of excitement and spasm does not
appear or 1s shght and ephemeral, and depression and progressne

lysis are the predomi anil ions In such cases the onset
usually appears as sudden weakness in an extremity; the usual difficulty
in swallowing occurs only termunally. In the human cases of rabies
following infection from bats in Trinidad, most primary infections were
in the toes There was an ascending paralysis assocsated with nerve
root pans An unusual feature of this outbreak was the survnal of
some of the patients for over two weeks, and m one case for thurty days,
after the onset of the paralysis.

Rabues m the dog Human rabies in practice 1s so closely connected

o e P LT R T Uy
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delay The vacane was prepared by emulsifying 1 em of a selec
cord 1n 3 cc of saline; on the first day cords dried for 14 days were v
then cords dried for progressively lesser peniods were used, on the
few davs of the treatment, which lasted about 18 days, 3 day cords w
njected on several occasions Pasteur thought that the desicear
attenuated the virus, and that potentially more virulent virus
ijected on cach successive day of the course of treatment An ac
mmumty was developed by the patient to rabes virus during
incubation period, and as a result s own infection was destro
before 1t reached the central nervous system The discovery that d
cords could be stored n glveerin for conuderable periods without
of antigeme potency much reduced the obvious difficulties of
Pasteurian treatment, as a result 1t became unnersally availabli
Since Pasteur's onginal vacanes prepared from spinal cords m
mod:fied vaccnes have been devised Rabies vaccines may bro:

rabbut infected with fixed verus, he used 1t by mgecting increasing ¢
centrations of from 110,000 to 1/250 orer a period of a couple of we
Semple’s was a prototype of a killed +aceine, he made a similar susy
sion of varus 1 infected rabbut bram, but added 1 per cent phenc
1t and incubated it for one hour at 37” C to kill the vitus Modificat
of both these types have followed, brain substance, which contau
greater concentration of virus than does spinal cord, has naw aln
entirely supplanted the latter as a natural source of the virus  Ki
virus vaceines became popular as they proved to be just as effectn
those contamning hving viruses The agents used to kil the virus b
been numerous Heat-treated vaccsnes and vaccines treated
phenol, formalin, chloroform or ether, yatren, ultraviolet hght,

many other chemcal or physical applications have been denelo

SRR ' . :

e ¢

Though most patients treated with these vaccines suffer no 1ll-effe
ui some cases complications have occusted About a week after the
dose of vaccine there may be erythema, oedema, prunitis, and par
the site of the imoculation, these subside within a few days, though t
may recur i about ten days if the treatment 1s continued  The reac

Anneare seman M ol L

treatment 1s not stopped at once there may he graver mamfestati
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Loral Local treatment of the wound is of great value, it has been
shown that when thoroughly performed within a few hours of inocula-
tion it materially reduces the risk of infection, though it does not entirely
chminate 1t Salna must carefully be removed from the surrounding
skin, without further contaminating the wound, Bleeding should be
encouraged, where possible by the application of a lgature, The
wound should be thoroughly cleansed, with a syringe, with a 20 per
cent soap solution; every crevice and each tooth puncture must
thoroughly be Aushed, Caustic or necrotizing applications have been
advocated for this purpose, such as the actual cautery, dilute or pure
hydrochloric or fuming mtric acid, caustic soda, lunar caustic, or per-
manganate crystals; these are all very painful and cause subsequent
duisfigurement, none 1s supesior 1o a simple soap solution if the wound is
properly flushed with 1t soon after its infliction.

Excision of the wound may be considered; this if efficiently done is
effective  Excision or thorough cauterization with natric, or hydro-
chlonc, acid of the sites of experi 1 ous or § 1
maculation of rabes virus into gwinea-pigs affords a high degree of
sterilization if done even 24 hours afier the injection In practice these
more drastic, panful and mutilating procedures are no more effectie
than 15 the use of 20 per cent soap solution if the local treatment 15 off-
cently green withn a few bours.

The dog If the dog has already been destroyed, as is sometimes the
case, the hody should be procured for laboratory examination If
huing it should be segregated and watched for signs of the disease ~lf
the ammal survives for more than 1o days it is not rabid; if it dies within
this period the brain should be searched for Negri bodues. Late evidence
that the dog 1s not rabid warrants the stoppage of treatment of the
patient, but specific treatment should under no circumstances be
delayed unul such proof is forthcoming.

Spectfic There 1s no specific treatment for the disease once symptoms
develop Two forms of preventive specific treatment are avmlable

during the mcubation period These are (1) vaccine treatment and
R P e e cim il B akan am haeh shawdd he

towards the end of the last century. He mjected subcutaneously saline
emulsions of the spnal cords of rabbits mfected with fixed virus The
freshly obtained cords before use were dried in the dark over sticks of
caustic potash at a temperature not exceeding 22° C for periods ranging
from 3 days to 2 weeks, these dried cords then had to be used without
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‘Ihe actual doses and methods of admimstration of rabies vacene
vary considerably with the vacane used, and with the crcumstances
of the case In the case of a patient with severe lacerations the course of
vaccine treatment of rabies 1s intensified Usually the vacane treatment

The question of the need for retreatment of a patient not uncom-
monly anses If the time since treatment does not exceed three months
further treatment 15 unnecessary unless a second exposure to infection
1s very severe If the interval does not exceed s1x months two reinforcmg
doses of vaceine, at an interval of a week suffice If 1t exceeds six
months a full course of treatment should be repeated When allergy
to the vaccine is manufested by a patient, the vaccine should be changed
ta one prepared from the bram of another species of animal or the
Flury avianized strain 1f avatlable may be used

Prophslavis There must be nigid enforcement of quarantine regula-
tions and control of the domestic dog population The prophslactic
immunization of dogs, and of other anmmals at special risk, by vacana-
tion 1s practicable and effectve By this means rabies, which was
pertodically epizootic and endemic 1n Japan, has been reduced to
neghgible proportions The Flury-strain avianized vaccine grven as a
single mjection appears to protect even dogs from a natural rabies
infection for some years
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m the form of encephalitis and paralyses, Peripheral newritis, and an
ascending myebitis with a Landry type of paralyss, may appear and
sometimes end fatally, though in the majority of cases they eventually
resofve without permanent after-clTeet. It is naw considered that such
complications are not due to the virus content of the saccine, but to
sensitization o the animal brain tissue from which it is prepared
Recentdy virus cultured in the lning chick embrya has been used as
a vaccine. Culture of street virus 1n this medium profoundly modfics
P ek

the e1rme mush asolans v pan n

beee . .
utto . "
njection of an ‘aviamsed’ Hiving vaceine protects a dog against a street
vitus nfection. No case of post-accinal paralysis in man haz been
known to follow 1ts employment. A living “aviamzed' strain of viras

d solely in lian hosts stnce recovery from a gk
dying of rabies is the basis of the Flury strain vaceine, which shows great
prownise both therapeutically and prophy factically. Peculiarities of ths
stsain are that ¢ 1 immunogenic only when given in the hving state,
and that 1t 1s more effective in this when given intramuscularly than
subeutancously. Its safety and value in the treatment of human rabies
have vet ta be fully established.

The standardization and companson of the antigenic powers of
rabies vaccines has for some time been difficule The Habel potenty
motuse test has been devised to sohe the difficolty. A senes of mice afe
jected intrapentoneally with a vaccine uader test, and subsequenth
thewr 1 challenged by injecting, intracercbraily, graduated
dilnvions of a standard fived steain of vicws into the protected mice
By this means the pratectve potency of the vaccine 1s determined

s peremmune serum, A recent development in the treatment of rabies
has been the development of hyperimmune sera These are obtained
by actively immumzing Jarge ammals, such as sheep; taking lacge
volumes of their serum; and concentraung the specific antibody W
the sertm The snjectton of this serum into a patient confers a temporary
ymmumty The injection of 2 highly potent hyperinimune serum before
active immunity can be developed by vaceine treatrnent may save the
fves of these in whom the wcubation pertod of rabies 1s abnormally
short Seruru used together with a vaceine offers the most effective
means of preventing rabies after severe exposure to infection By this
racans the e of a child with intracranial punctures by the fangs of &
raind wolf was saved, together wath the lives of others with grave m-
Juries of the face and scalp In this series of cases greater and more
speedy ymmunity, a8 yudged by seralagueal tests, was abtained by com-
bined vacane and hs perimmune serum treatment, than by the formet

alone.
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break of human nfection with Strep momiiformus has been shown to be
the result of the p of ized milk at; the
disease 1n this small epidemic in 1939 has been referred to as ‘Haverhill
Fever’, from the locahty where 1t occurred; a prominent feature of this
outbreak was the high in¢idence of arthntis

Tt 15 now generally beheved that Sp munus 15 responsible for one form
of rat-ate fever Strains of the organism have been artificrally mam-
tamed by serial subinoculation 1n ammals, and in man for the treat-
ment of general paralysis; m cach case they caused the expected discase
syndrome It 15 generally believed that Strep monilyformus 15 responsible
for a sccond, but chinically very closely similar, form of rat-bite fever
From human cases of this latter type the organisms can consistently be
recovered by culture of the blood on suitable media Eather of these
two 1nfections in man may result from the ote of a rat, but Strep
momliformss nfection alternatively may be acquired by swallowing
material containing the organism

Spiritlum munus differs from the true spirochaetes m that 1ts body 1s
ngid, although 1t 1s motile 1ts mottlity 1s due to terminal flagella Tt
varies m length from 2 to 5 p; the spirals, which are broad, number
2 to 4 or more The orgamsm statns well with the Romanowsky stains
or asilver impregnation method It 1s read:ly moculable mnto laboratory
ammals, but 1t cannot be cultured s uitro The spirilla can be found
widely 1n the organs of naturally infected rats, but not in the saliva

been recovered from the lungs, in which 1t was held to be responsible
for iflammatory and caseatng lesions This orgamsm may cause
€ptzootics i muce, with 1molyement of the eyes, swelling of the lym-
phatic glands and of the jownts, and parcsis of the hind hmbs

PATHOLOGY
The nformation avarlable on the distinctiy ¢ pathology of the rat-bite

enlarged, there is often a slight general lymphadenius; and there may
be arthritis with effusion In fatal cases the hner and kidneys show
marked parenchy matous changes
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THE RAT-BITL FEVERS

DEFINITION

HE rat-bite fevers are considered to he due to infection with

one or other of two disunct organisms, Sprllum minus and Strepto-
X bacillus moniliformis. Both organisms normally occur in rats and
in a variety of other small animals. They gain entry to man not un-
commonly as the result of a bite by a rat, and less frequently by that of
another ammal; the human cases of infection are incidental and
sporadic The clinical syndromes following infection wath cither
organism are remarkably similar, They are characterized by a relap-
sing febrile aliness of long duration, often with recurring inflammation
of the bite-wsound and local adenitis, and with an evanescent eruption,
severe muscular pains and arthrtis The mertahty is low,

GEOGRAPINICAL DISTRIBUTION

Cases of rat-bite fever due to either organism have been recorded

from nearly every part of the world Chmate plays no direct part in
thesr occurrence

AETIOLOGY

For a great many vears it has been appreciated that a febrile iliness
may follow the bite of a rat, and to a lesser extent that of many other
small rodents and mammals The identity of the causal agent of this
illness has for long been confused and even now 1t is not beyond
dispute Early in the century filamentous structures, which have been
diversely described and named, were recovered from cases of rat-bite
fever. About 1916 Japanese worhers reported the recovery of a sprrillar
orgamsm from cases of rat-bite ferer (sodobu) in Japan This organism
was named Spirillum munus and was accepted as the cause of rat-bite
fever in man, ARer this recognition Sp. munus still could not be found
in a proportion of the clmical cases of rat-bute fever, but reports of the
presence of streptothrix-lke organisms in these cases continmued to
accumulate The names applied to these organisms were numerous
and varied After careful jon of the lable 1 an
a thorough study of further cases of rat-bite fever from which Sperium
smnus could not be recovered, it is now behieved that an entirely different
organism causes a clinically similar disease This organism is generally
known by the name Streplobactllus montlyformis, Turthermore, an out-

a8y
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orgamsms can be recovered from it by culture, spontaneous suppusa-
tion of the affected yoints does not occur

The spleen and the lymph glands are said usually not to enlarge n
cases of Sp munus infections, but commonly they do so 1n cases of Strep
momiliformus infections Although both conditions are debilitating and
may cause marked prostration, the mortality from either 1s low

DIAGNOSIS

Sprddfum minus infecuions The orgamsms are not present m great
numbers 1n the blood of man, even at the hesght of the fever, and it1s
rarely possible to find them n blood films They can be seen more
readils 1n oedema flwd aspirated from the inflamed site of the infecting
bite This fluid should be searched with dark ground illumination, or
staaed with Leshman ar Giemsa, or by a modification of Fontana’s
silver impregnation method The most effective way of recovering and
1dentify ing the orgamisms 1s inoculation of the patent’s blood, oedema
find, or lymph gland puncture materal, taken during a febrile period,
into clean susceptible animals such as mice Some ume may elapse
before the 1nfection becomes apparent 1n them, but the orgamsms can
then be recovered from the blood, lymph gland guice, or peritoneal
fluid of the infected ammals Sp minus cannot be grown artificially i
culture media

Lal y anymals normally
are refractory 1o infection with this organism, but it can readily be
cultured on heef infuston broth enriched wth rabbat serum  Blood
taken during a period of fever and sown on such a medtm will yield
a growth of the orgamism tests may be perfc d with
the patient’s serum and a stock laboratory culture of the orgamism,
and the orgamssm solated from the patient can be tested agawst a
known agglunnaning seram

TREATMENT

Sprridlum munus wfections These are sery susceptible to treatment
with arsemc Three intravenous smjections each of 0 4 to 06 gm of
neoarsphenamine at 3 day ntervals usually suffice to effect a cure

Penucillin can be used as an alternatne It has been stated that if a
level of 0 05 umits per ml of blood 1 maintained for 24 hours the mfec-
tion 15 destroyed withan that period This may entad a dosage of up to
1 mllion to 2 million umts in divided doses in one day

Streptomyain, 1 gm daily for 10 davs, has heen stated effectively to
eradicate the infection



280 Clical Tropucal Diseases

CLINICAI PICTURE

“The clitueal mamfestations duc to the two ty pes of rat-hite fever are
sery simular, and purely on chnical grounds it 15 impossible with
reasonable certainty to differentiate them. The incubaton period of
the disease duc to $p. menus ranges from § to 30 days, the usual being
ahout two weeks, that of the disease due to Strep moniliformis ranges
from 2 to ro days, the usual being about 5 days The bite causing the
wnfection n cither case appears to be healing, or to have healed, at
the time of the onsct of svmptoms; in the case of the Sp. mnus infection
1t then becomes inflamed once more and may develop a chancre-lke
ulceration with marked regional lymphanguis and lymphadenits,

',
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Fi. 40 Ratte fover Temperature chart of case of Spralluns punus wnfection

{From & Nable Chamberfan, .1 Textbook of Medictne, ohn Viright & Som Led,
Brnstol, 1931

1 he onset of symptoms in esther case 1s usually abrupt wath a sharp rise

of temperature, often of a renuttent or seplie type, and sometimes in

association with shivering attachs In the case of 3p muus infections

the fever lasts from 2 to 4 days, 1t then subsides and regurs after an
- - : Vo I

,,,,, var tarhe

relapses In either mfectton an eruption commonly appears, this 1n
the case of Sp. minus infections may be an evanescent bluish-red, or
purplish, motled ery thema confined to the uppermost part of the t_runk.
or 1t may be maculo-papular and extend all over the trunk and limbs
In the case of Strep maneliformus infections the eruption s macular .mfi
pctechlﬂl in character In the case of 8¢ minus in{ecuon_s arthritis is
unusual; but m that of Strep, montlifornus wfections there is very com-
monly a polyarthntis with effusions into the joints, and this is 2 con-

ion i those expetimental animals successfully infected

stant complicati 't 1
with thus oliganlsm. The joint fluid contains many cells, and the causal
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THE RELAPSING FEVERS

INTRODUCTION

HESE fevers are due to infection with strans of spirochaetes

all of which morphols 1y are ind le The infec-

tions are transnutted by lice or by ticks, the louse-borne and the
tick-borne relapsing fevers mamfest 1 and
climical features which distnguish them The orgamsm conveyed by
Iice 1s known as Sprrochaeta recurrentts, and 1n nature 1t affects no mam-
mals other than man It 1s conveyed from one man to another by the
human body louse, Pediculus kumanus, 1t gives isc to epideric Jouse-
borne relapsing fever, a disease preponderately of the cold and of the
temperate chimates The organusm conveyed by ticks 15 known as $p
duttom, of which possibly there are some vanetes In some areas Sp,
duttom normally affects rodents and occurs only acaidentally and
madentally as an infection 1n man In central Africa, however, 1t
primanly affects man, 1 whom 1t 1s endemic In nature the tick-borne
infection 15 not known to spread from man to man by means of the
louse Nevertheless, within recent years the human louse, P humanus,
has been infected experimentally with strains of §p duitons, and lice
recovered from patients sufferng from natural Sp duitom: mfections
have been shown to harbour the organism It has been suggested and
1t seems possible that a Sp duttom infection 1n man might become
adapted to transmission by the human lowe, and so become an
epidemic discase This so far has never been pros ed 10 occur 1n nature
The regions m which the louse-borne disease and the tick-borne
diseases normally occur usually are entirely distinct geographically,
epidermic louse-borne relapsing fever has never been known to appear

spontaneously 1n tick-borne relapsing fever areas of distribution without
ats introduction from an outside source

LOUSE-BORNE RELAPSING FEVER

DEFINITION
Epademic or louse-borne relapsing fever 1s a disease due to infection
with Spurockaeta recurrents. The orgamsm 13 conteyed from man to
man by the human body louse, Pediculus humanus The disease 1s
characterized by periods of fever with toxaemra. bodily pams, enlarge-

ment of the spleen and of the liver, bronchitis and jaundice These
289
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) bacdl: fe : Arsenic 15 of no value in the
treatment of these. Penicillin is speafic, but there have been some
reports of the occurrence of peniallin resistant strains of the orgamsm.
A dosage of at least 2 milhon units should be gnen. Aurcomycin is
said to be equally specific 1 the dication of a Strep. Iy
wnfection; the dosage 1s 0 5 gm six hourh for 10 days,
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are refiactory to mfection with this organism directly on ws recovery
from man It can be mtroduced into, and mamtaned 1n, the usual
experimental amimals only after 1t has first been passaged through
morikeys

The blood of a patient suffering from relapsing fever contatns spiro-
chaetes only during the febrile penods Lice feeding on the blood at
this time become 1nfected with orgamsms Immediately after the blood
meal the engorged spirochaetes apparently disappear from the gut of
the louse, they are believed to assume some developmental form, such
as granules After
as spirochactes di
1nsect 13 now 1nfe
Female hce do not transmit their infections transovanially to their off-
spring, so ndvidual hice must be infected by a blood meal before they
can transmut the mfection later to a fresh host

Infection of man rarely, 1f ever, results from the bite of the louse
Luce damaged and ruptured by scratchmg liberate some of their con-
tained spirochactes, 1t 1s the entry of these through abrasions, probably
LR LT o Al . a0
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sing fever affords complete immunity to reinfection for a ume, but this
wanes and a second 1nfection may occur even within a year of the first
The disease 1n the endemic regions tends to recur epidemically at two
or three year intervals, probably on this account

PATHOLOGY

In those dving of the disease Jaundice 1s usual, and there are pete-
chiae n the skin and the mucosal surfaces of the mouth There are
petechial haemorrhages under the serous coverings of many organs,
there are ecchymoses, which ofien are confluent, on the thickened and
oedematous memnges The hver 15 much enlarged and hyperaemc
The spleen, which 1 soft and congested, shows multiple infarctions and
1s much enlarged, at times 1ts consistence may almest be fluid It con-
tams muliary aggregations of mononuclear cells on the periphery of
which are large numbers of spirachactes There 15 cloudy swelling of
all the organs, and there 1s fatty degeneration of the heart. the Inex
and the kidneys The immediate cause of death not uncommonly 1s a
secondary bacteraemia with pulmonary mfection or heart failure

Though spirochaetes are present m the blood when death occurs
duting the febrile period, they rapidly disappear from 1t On mucro-
scopical examination for some hours after death they can be found lying
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febrile penods 1ecur usually on one or two aceasions “The mortality is
considerable

GEOGRAFIICAL DISTRIBUTION

Though primanly a disease of the colder and of the temperate
climates of the world, where lice particularly abound, outbreaks of
epidemic louse-borne relapsing fever have on occasions occurred in
parts of equatonal Africa, in India, and 1 South America, where itisa
disease of the cold seasons Serious epidenics have for long been known
under conditions favourable to them to be a scourge in the temperate
climates, and these frequently have occurred comncidentally with, or
have closely followed, outbreaks of epidemic louse-borne typhus The
epidenicities of these two devastating diseases have much 1n common;
the starvation, mercrowding and squalor associated with famines, wars
and other great human catastrophes favour major outbreaks of either
or of both The geographical range of epidemic relapsing fever is rather
wider than that of epidemic typhus, though the former has not gained
entry into Australasia

AETIOLOGY

Many strams of Sp. recurrentzs have been isolated from patients 1
vanous parts of the world during outbreaks of epidemic louse-borne
relapsing fever On the grounds that these showed serological differ-
ences a varniety of specific names have been attached to them, Itis now
known that differing serological responses, as revealed by agglutination

tests, are engendered by the various phases of any single case of any
- . 1 vt fo e Tl s —m Lol s mmennnes to the

‘lapse;

' these

The erection of new species solely on serological grounds is therefore
unwarranted There is cvery reason to regard the differently name

orgamsms recovered from cases of epidemic louse-borne relapsing

diameter 0 2 to 0 3 u They are made up of spiral turns each occupyng
Ve S 12 LU e cen

IR

bent Sp recurrentis can be cultured on sutable Huid media wm v
and mn the growing chick embryo The ordinary laboratory ammals
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duscase 15 reachly diagnosed, when suspected, by recovery of the spiro-
chaetes from the blood duning the periods of fever; they are absent
from the blood during the afebrile intermussions of the disease. The
parasites can be found in wet preparations by the Indian ink and similar
methods, or by examination with a dark ground condenser. They can
readily be seen 1n thick or 1n thin blood films stained with Leishman or
with Giernsa’s stain, They may be recovered by culture or by the inocu-
fation of monkeys where facilities are available

TREATMENT
Prompt steps comparable to those employed i epidemic typhus
must be to free the patient and all contacts from louse infestation
(SRR A [
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to treat patients with sprrochaeticadal drugs when the crists 1s due, as
the tendency to collapse 1s greatly enhanced The attack 15 usually cut
short by a single dose of arsenic, but if a relapse occurs a further mjec-
tion should be given onits appearance It 1s unwise to give unnecessary
doses of neoarsphenamine ta a debilitated patient with evidence of
hiver involvement

Neoarsphenamine 1n this disease usually 15 given to an adult as a
single dose of 0 4 gm to 06 gm ntravcnously The myection must be
given very slowly In the event of a relapse of the diseasc the dose 1s
repeated, possibly on one or two occasions at tervals of 4 or 5 days

Intensis ¢ pemiaillin treatment {20,000 units intramuscularly repeated
at 3-hour intersals over several days) will terminate an attack of louse-
borne relapsing fever, but 1t does not invariably prevent the subsequent
appearance of relapses Pemailhin cannot thercfore be considered to
be as therapeutically effective as arsenic

TICK-BORNE RELAPSING FEVER

DEFINITION

Non-epidenic relapsing fever 15 duc to infection with Spirachaeta
duttomt The organism may chiefly affect anumals, from one to another
of which 1¢ 15 cony ey ed by sundry ticks, under such conditions it occurs
only incidentally and sporadically 1n man In ceneral Africa, however,
man 1s the pnncipal and probably the only mammalian host, the
infection 1s there conveyed from one man to another by ucks, and
occurs as an endemic discase The chnical features of uch-borne

v
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m the mtercellular spaces and within endothelial cells throughout the
body, particularly in the spleen, the KupfTer cells of the liver, and the
endothelial cells of the lymph glands and bone marrow. If the examina-
tion is deferred for many hours none may be found

CLINICAL PICTURE

The incubation period ranges from 2 to 12 days; usually it is from
6 10 10 days After a prodromal period lasting a day or two the onset
is sudden There is shivering, with severe headache, bodily pains,
nausea and vomitng, and profound prostration. The temperature
rises to from 102° to 104° F; usually it is of the continuous type, though
1t may be remittent. There 1s great thirst; the face is flushed; the eyes
are injected; and commonly there is epistaxis. In severe attacks the
spleen and the Iner both enlarge, and they are tender,_Jaundice is_
frequent. There is an increased respiration rate, with a.cough and
evidence of bronchitis, Sometimes there is an eruption on the trunk
and himbs; this may be merely erythematous or it may be macular, in
some cases it is haemorrhagic

The symptoms and signs continuc over 4 to g days The temperature
then suddenly falls to normal or subnormal, often ‘with collapse of the
patient. The symptoms and signs rapidly abate, the liver and spleen
shrink 1n size, and the patient’s condition begins to improve, There
follows an afebrile pertod which lasts for from 4 to 17 days, usua]l')
about a week. This 15 succeeded by a relapse. This first relapse is
similar to the pnimary attack but usually is of stightly shorter.duration
and lesser seventy. Rarely 1t may be more severe than the initial
attack and jaundice may make its first appearance durmng it. There is
then another afebrile period, and this may be followed by a second

- . RS [

relapse before the disease finally ends. In the majority of cases of louse-
borne relapsing fever there is one relapse; in less than half of them
there are two relapses; and in only 1 or 2 per cent are there three
relapses.

‘The death rate from I borne relapsing fever is infl d by the
age and the condition of the patient. In those who are ill-nourished
and who live under bad conditions the mortality commonly is over
30 per cent 1n the absence of efficient care and treatment.

DIAGNOSIS
QOutbreaks of 1 borne relapsing fever should always be antic-
pated on the app e of an epid of I borne typhus. The
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tramsovanally, thus the mfecoon may persist through several genera-
tions of icks It follows that only rare contact with a source of infection
15 necessary for the maintenance of the mfection 1n a colony of ticks,
and that members of the colomy may be infectise over very lengthy
persods of time after the last contact with a mammalian source of $p
duttors 1nfection
When O moubata takes a blood meal contanmg Sp dution: the
rapidly app 1 ppear from the gut of the tick, after
a ime they reappear 1n large numbers 1n 1ts bady cavity or haemocoele
In the female ticks spirochaetes can be found in the ovaries, as well as
1 1ts other solid organs, 1n this respect infection of the tick differs from
that of the louse, where the spirochaetes are found only in the fwd
media In ticks the invasion extends to the Malpighian tubes, or
nitrogenous waste excretory glands discharging into the gut, the salivary
glands and the salsa, and the coxal fluid In feeding, a tick pierces the
skin and 1t excretes saliva, it evacuates its bowel towards the end of a
meal, and 1t discharges coxal flud By all these channels spirochaetes
may be discharged on to the skin, they can then enter the wound made
in feeding, or through other ab of the skin The spirochactes also
can pass through unbroken mucosa

PATHOLOGY

The pathology of nck-borne relapsing fever closely resembles that
of the louse-borne disease

GLINICAL PICTURE
The onset and course of tick-borne relapsing fever are much the
same as those of the louse-borne disease, with the followmng differences
The mtersals between the febrile paroxysms are usually rather less,
being 810 12 days The febrile periods are also shghtly shorter, but the

fever tends to be higher, spirochaetes are less numerous in the peri-
ol Bland 4 - Lt . A

more irequent and severe, these commonly take the form of facial palsy,
a spasuc paraplegia, tntis and severe diarrhoea and dysentery The
tendency to haemorrhage 1s greater in the tick-borne than m the louse-
borne disease In spite of these differences the mortality of the tick-
borne disease on the whole 1s less than that of the lowse-borne, this may
well be due to the epidemic incidence of the latter among yery debili-
tated persons hving under abnormally bad conditions

Recovery from an attack of tick-borne relapsing fever 15 followed by
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braadly resemble those of louse-borne relapung fever; but the attacks
arc more severe, individually they are of shorter_duration, and the
relapses are more numerous

GFOGRAPHICAL DISTRIBUTION

In the Meduterranean countries, especially those of north Afnica,
and eastward to Russian Central Asia and northern India, in tropical
and subtropical America, and in many of the United States, Sp. duttoni
occurs enzootically in small rodents, and in other animals. Sporadic
cases of human tick-borne relapsing fever occur in all these areas

In central, East, and South Africa tick-borne relapsing fever oceurs
endemically, the mammalian reservoir of infection being man himsell
and not rodents or other ammals

AETIOLOGY

In those areas where the organism 1s primarily one of the rodent and
ammal populations 1t occurs only ncidentally tn man and is sporadic
n ats mcidence  Occurrence of the discase 1n man depends on his
betng attacked by tichs infected from animals. Some of the ammals
serving as reservours of the infection inhabit holes and caves, and the
ticks harbouring there only rarely feed on man Humans entering the
caves, however, are readily attacked by them, and whole parties of
men doing so miay be the victims of an outhreak of tick-borne relapsing
fever, Other animals serving as reservoirs Iive 1n bush or scrub country,
and trappers, travellers, campers, and others passing through the area
are hable to become infested by ticks which normally feed on the animal
population from which they have derived their infection

In central Africa on the other hand communmities of ticks infesting
human habitations become 1nfected from a human being. Throughout
these regions the nfectron though widely distributed tends to be 2
patchy or parochial one Persons spending the night in a rest house or
on an old village site acquire the disease from the mfected ticks there
A neaighbouring wvillage site may be free from the infection The
African disease differs from other forms of tick-borne fever in that so
far as 1s known no mammal other than man, and the ticks themselves,
maintains the wnfection

S$p. duttons 1s morphologically identical with $g recurrentss, but differs
from 1t 1n some bological characters. It usually 1s readily moculable
into laboratory animals without preliminary passage throug‘h mo:\]sc,) s
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THE SCHISTOSOMIASES

INTRODUCTION

NUNMBER of species of blood-flukes of the genus Schustosoma
Aarc parasitic in man 1n various parts of the world Three species,
S haematobuum, S mansom: and S japonicum, are relativelv common
parasites of man, some other species occur regionally or occasionally
These rarer parasites mclude S wtercalatum, S bovis and S matther
S ntercalatum 1s found 10 man 1n the Belgran Congo, 1t produces ter-
1 eggs closely ling those of S h bum, but 1t
causes mtestinal and not unnary symptoms S bous and S matthe:
normally are parasitic 1n ammals but they occur 1 man in certain
locahties
All these parasites outside the mammahan host undergo a multphica-
trve developmental ¢yclein snails Man acquires an 1nfection by wetting
the skin with water contaming the infective cercariae shed by the snail
hosts The cercaniae actively penetrate the skin, find therr way to the
Iiver, and m the portal systern and its ramuficanions develop mto adalt
worms of two sexes The adult worms mature and live therr sexual hfe
mnside the blood vessels The gravid female worms normally make their
way to the terminal radicles of peripheral tributaries of the portal

blood current
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substantial immunity to reinfection, but the immunty wanes and
subsequent reinfection may then occur, Constant exposure of the
wndigenous population to infection and reinfection results in tolerance
of the effects of the spirochaetes.

DIAGNOSIS

As for the louse-horne disease, hut the organisms are less numerous
1 the blood though laboratory animals are more readily infected with
them.

TREATMENT

The arsenscals are less effective in tick-! bornc llmn in Iousc borne
relapsing fever. The dosage wath
ously, should therefore be larger. A dosc of 0.6 to o E gm should be
gnen as a single dose, and this should he repeated after a week, and
possibly agan after another week if decmed necessary. Intensive
pemcillin treatment mas terminate the febnle attack, but 1t does not
prevent the devclopment of subscquent relapses of the disease

Aureomyein grven orally, in doses of o 5 gm at 6-hour intervals for
G doses, produces prompt and dramatic symptomatic relief, and para-
sites vanish from the blood after the second or third dose. The drug
should be continued for at least 12 hours after the fever has subsided;
usually this 15 achieved after about 3 gm have been given Some re-
lz\pscs follow this treatment. It has been suggested that if the aureo-
mycin dosage were continued over the more usual period of 1o days,
the relapse rate would be further reduced.

Terramycin 1s extremely effective in curing mice experimentally
infected with $p duttons. There 1s cvery reason to behese it will prove
at least as effectne as 1s aureomycin in the treatment of human cases
of this infection
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In hyper-endemic regions, with consequent heavy infestations, they
cause much grave disability and the complications directly attributable
to them contribute to the mortality In less intensely endemic areas 1t 1s
stated that a very high proportion of the natuve population may be
infested without complaming of symptoms or signs of an nfestation
with § hdematobium or § mansom Nevertheless, i view of the longevity
(up to 20 years) of the worms, of therr considerable egg production 1
that time, and of the histological changes due to accumulating un-
expelled dead ova 1n the tissues, the consequences can hardly be dis-
missed as neghgible

NON

HUMAN SCHISTOSOML DERMATITIS
There are a number of schistosomes which are parasitic n buds or
in mammals, the life histories of these parasites 1n general closely
resemble those of the human parasites Infection with them takes place
by penetration of the skin by the appropriate ceicariae, which have
developed m snatls In many parts of the world 1t 15 locally well known
that bathing 1n certain waters gives nse to 2 severe skin rrtation, and
often eruptian, known as bathee’s itch Thes condition 10 man 1s due to
attack by the cercartae of non-human schistosomes which are parasites
of birds and other ammals These cercariae, although they will pene-
trate the skin of man and cause local lesions 1n at, do not develop
further mum Some two dozen different cercariae have been identified
as the cause of bather’s 1tch 1n man, the adult worms and the snail
hosts of most of these larvae have not so far been determuned There ss
every reason to believe that many other so far unidentified cercariae
also cause bather’s itch
Penetration by the cercariae of the non-human schistosomes causes
prickhing or itching for an hour or so, with the appearance of small
macules which may persist for some hours In some cases there 1s a
diffuse erythema rathes than a macular eruption, and orcasonally
there 1s a local urticania Ten to fifteen hours after penetration papules
may replace the macules, and the appearance of these 15 associated
with mtense itching for some days Sometimes after exposure to great
numbers of cercariae the papules become confluent The papules
usually disappear within a week, leaving pigtented spots On the
second or third day vesicles may form, these are ruptured by scratch-
mg, and on bactenal infection they may become pustular In smual
1nfections, both natural and expenimental, schistosome cercarnae may
produce only a shght reaction, after repeated exposure to attack the
reactions usually become much more pronounced, this is due to
In highty dniduals the reaction, even to
small nurabess of cercanac penetranng a very hmited area of skin, may




208 Clinical Tropical Discases

venous system, dilating these small vessels as they ascend them against
the direction of the blood flow They then deposit their cges one by one,
retreating a little down the vessel after each epg s laid. The eggs
normally are cxtruded from these vessels through the tissies into the
bladder or the ntestine, according to the location of the worms, and
are voided to the extenior in the urinc or facees. They must enter fresh
water or they perish; in fresh water a lanva (miracidium) emerges from
cach of the viable eggs The alated miracidia swim about until they
find and penetrate a snail host appropniate to the species of schistosome.
They actively penetrate into the snail and migrate to its Iner gland
Here the miraciha undergo further dexclopment and multiply, giing
nise w due course to large numbers of infective larvae (cercariae).
Small clouds of cercariae are emitted by the infected snail; these swim,
by means of a forked tail, in the water until they find the skin surface
of man, they attach themselves, shed therr tails, and penetrate. So, in
ue course, the cyvcle 1s repeated

The species of schistosomes nfesting man can he distinguished by
the morphelogy of the adult worms, to a considerable extent by ther
sites of clection in the bodv and the symptoms that result from the
infestation, and by the morphology of the eggs they produce, The
snails which serve as intermediate hosts differ with the species of the
worm, they arc hmited 1n number and 1n geographical distribution,
and are specific to each of the species of schistosomes.

"The schistosomtases occur extensively among those whose activities
1 olve entry mto fresh water in the endemic areas Primitive dwellings
are always within easy reach of open water or rivers; there 1s pollution
of these with infected unine or faeces, and pools, tanks, swamps and
wngation channels contaiming stagnant or slowly runmng water be-
come extremely heavily infested with nfected snails The individual
cercariae emerging from these in showcrs each survive about two days,
but as they are constantly being renewed the water may become heavily
charged with them Children 1n view of their habits are parucularly
prone to expose themselves to infection Though immersion of a part
of the body m infected pools is 2 common means of infection, water
drawn from them for domestic purposes 1s mfectrve until stored for at
least a couple of days, on taking freshly drawn water inte the mouth
the cercantae may attach themselves to and penetrate the buccal
mucosa, infection equally may occur on wetting the skin with i,

Persons of either sex and of any age are susceptible to infection.
Males occupationally are as a rule more exposed 1o infection than are
women, male children are particularly hable to become mfected
Previous infection confers no material iImmunity to supennfection or

remnfection . X )
The matenal consequences of a schistosomal infection in man vary
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other vector species of Bultus of importance in some areas Other snails
have been incriminated; among them are Physopsts africana n parts of
South Afnica, and Planorbis dufourz m Portugal

PATHOLOGY

The majonity of the adult schistosomes dwell in the vesical, prostatic
and uterme plexuses, which they reach from the liver through the
1nferior hacmorrhoidal plexus Some enter the branches of the mesen-
teric veins, aberrant worms from tume to time may be found elsewhere
1n the body Most of the ova produced in small vessels 1n the walls of
the hollow wviscera, with this species classically the bladder, pass
through the tissues into the cavities of these viscera, In their transt
they cause remarkably lttle damage Some may be carned in the
blood flow into the systernic airculation, these lodge in the lungs and
W may ul ly cause pul and pul-
monary hypertenwion, or ¢or pulmenale Many do not eseape into the
viscera from the tissues, but die there within three weeks and calaify

It 15 thesc which largely are responsible for the graver pathology of
schistosormasts  Around the eggs lodged m tissue there 1s a cellular
infiltration of eosinophsl leucocytes, small round cells, and mononu-
clear cells A granuloma forms, with epithelioid and giant cells; there 3s
caseation and calaification or fibrous tissue replacement of the granu-
loma Calcified dead eggs can be found 1n large numbers in the tumours

The resultant lesions, seen readily by endoscopy n the trigone of the
bladder, are bilharzial tubercles, these may ulcerate, and they cause
papilloma formation, chreic fibrosis, and extensive calaification of the
bladder wall The area involved, when the infestation 1s a heavy one,

tends to extend peripherally The ureters, urcthra, prostate and seminal

vesicles become 1nvohved There 15 secondary bacterial infection and

abscess formation of the affected area Chronic cystitis, an ascending

pyehtis, and multiple sinus and fistula formation 1n the pelvis and

permacum follow 1n neglected cases of heavy infestation of long

du:anon Malignant changes may take place as a late sequel

are - .

stt

Eggs have been recovered at one time or another from many organs of
the body, notably the lungs, skin, Iner and brain Some of these
deposits may be due to the presence of aberrant female worms, but
many arc due to carriage of eggs in the airculation Though the ova of
§ haematobium are \ ery rarely found 1n the stools, post-mortem studies
have shown that in most cases of infection with this parasite they are
present in the submucosa and mucosa of the rectum
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be considerable; if large areas of skin are penctrated by great numbers
of cercaniae there may be a very severe gencralized reaction with
prostration. Some indiniduals do not become sensitized even after
repeated exposures 1o cercariae over lang periods; the reason for this is
obscure.

Personal protection aganst cercariae is afforded by wearng rubber
boots, or even by wearing a moderately tightly woven cloth A film of
oil or grease on the body is ineffectiv ¢; indeed it encourages the attach-
ment of those cercaniae which normally penetrate the oily skins of
water-birds. A thick coating of sohd Vaseline is an effective preventire.
The of schi itis is pallative. The anti-
histamine drugs are said to give relief, but further information on this
point is necessary.

VESICAL SCHISTOSOMIASIS

DEFINITION
Urinary schi 1s due to 1nfestation of the vesical plexus
with the tr de parasite Sck h b The disease is

characterized by haematuna tow ards the end of micturition.

GEOGRAPIHICAL DISTRIBUTION

Origtnating 1n the Nile Valley, where 1t 1s highly endemic, vesical
schistosomiasts has become established widely though irregularly
around the Mediterranean hittoral, throughout Africa and the adjacent
islands, and in Asia Minor; in all these regions suitable snail vectors
exist The disease does not occur in the East, nor in the Americas nor
Australia In India a focus of what 1s believed to be 8. haematobum
infection of man exists in Bombay province, here the vector s stated to
be the snail Fernsia tenms

AETIOLOGY
The adult S, kaematobium commonly lnfcst the vesical plcxus. Thc
BRI S aaa

PO

Bulinus; B. truncatus is that most important in Egypt, B. forskaln 15 an-
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GLINICAL PICTURE

At the tme of penetration of the cercariae, especially if the number
1s large, there 15 an itching and pricking sensation with erythema
(bather’s 1tch or cercarial dermatitis) Thus usually lasts for no more
than two or three days and 1s less severe than that due to the penetration
of non-human schistosome cercariae

Some four or more weeks later there 1s a stage of toxaemia, or ana-
phylas, with srregular fever, malaise and generalized pains, often
with  generalized urticarnal eruption A temporary cosmophiha of
15 to 30 per cent 15 usual at this ime This stage lasts from two weeks
t0 two months, and it varies 1n 1ts severity

Usually three to sic months, but sometimes a couple of vears or more,
after 1nfection Jocalizing symptoms due to the presence of eggs in the
tissues, and the consequent lesions, make their appearance There
commonly 1s some frequency of micturition, and intermttent terminal
haematuria makes 1ts appearance The haematuna is limnted to the
terminal few drops of urine, 1t 15 not associated with dysusa, but there
may be yrethral and bladder pain after the act of mucturiuon Vigorous
exercise before micturition makes the terrmunal haematurta more
evident As papilloma formation and ulceration increas m the bladder
1t becomes irnitable and d, there s freq and pr i
m severe cases there 15 dribbling inconumence with the passage of
increased amounts of blood and some clots, 2nd pus, due to secondary
infection, m the urine The bladder shows areas of calaification at its
base, 1t may become so extensively calcified that 1n sev ere old-standing
cases 1ts whole outlme can clearly be seen radiologieally

With the increase i the lesions in the bladder signs of more general-
1zed gemto-unnary and pelvic mvolvement develop Damage to the
walls of the wreters, and back pressure due to obstruction of their
onifices, make them dilated and tortuous, an ascendsng bacterial
mnfection cawses pyelins and pyelo-nephritis, the renal and wieteral
mvolvement may end m uraemia Chromuc inflammatory tumours due
to secondary bacter:al infection, with sinus and fistula formation, cause
much damage to the affected structures 1 the pelvis Neoplastic changes
are particularly Liable to occur i the bladder The patient may eventu-
ally due after years of increasing suffering

The seventy of vesical schistosomiasis varies very greath Not all
those suffering from 1t pass through the stages described, but these are
commonly seen m those heavily infected and repeatedly remfected m
the hyper-endemic areas such as the Nile Valley In cases of hight
nfestation the patient may suffer a mmmum of mcomvemence The

mdividual worms e for twenty or more years, and the progress of the
conditon 15 often a very slow one vver this peitod, even after this
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GLINICAL PICTURE

At the time of penctraton of the cercanae, especrally if the number
15 large, there 15 an atching and priching sensation with erythema
(bather’s ich or cercanal dermattis) This usually lasts for no more
than two or three days and 1s less sev ere than that due to the penetration
of non-human schistosome cercanae

Some four or more weeks later there 15 a stage of toxaerma, or ana-
phylaxis, with wrregular fever, malaise and generalized pains, often
with a generalized urucanal eruption A temporary eosinophilia of
15 to 30 per cent 1s usual at this ume This stage lasts from two weeks
to two months, and 1t vanes m1ts seventy

Usually three to s1x months, but sometimes a couple of y ears or more,
after infection localizing symptoms due to the presence of eges in the
ussues, and the consequent lesions, make their appearance There
commonly 1s some [requency of mictuntion, and internittent terminal
haematuria Takes 1ts appearance The haematuna 1 hmied 10 the
termunal few drops of urine, 1t 1s not associated with dysunia, but there
may be urethral and bladder pain after the act of imctunition Vigorous
exerase before mctuntion makes the terminal haematurnia more
evident As papilloma formation and uleeration increase i the bladder
1t becomes irritable and contracted, theres frequency and preaipitancs,
n severe cases there 15 dnbbling incontinence with the passage of
mcreased amounts of blood and some clots, and pus, due to secondary
infection, 1n the urine The bladder shows arcas of calafication at tts
base, 1t mav become so extensn ely calerfied that in severe ofd-standing
cases 1ts whole outhine can clearly be scen radiologically

With the increase n the lesions 1n the bladder signs of more general-
1zed gento-unnary and pelvic involvement develop Damage to the
walls of the ureters, and back pressure duc to obstruction ef their
onifices, make them dilated and tortuous; an ascending hacteral
nfection causes pveliis and pyelo-nephnitis; the renal and ureteral
imolvement ana) end 10 uraema Chromic mflammatory tumonrs due

commonly seen 1 those heavily infected and repeatedty remfected 1n
the hyper-endenuc areas such as the Nile Valley In cases of light
mfestation the patient mav suffer a minmmum of meomensence The
indiadual worms Iine for twents or more vears, and the progress of the
condation 15 often a very slow one over this peniod, even alier this
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period there may be increasing disablement when rreversible structural
changes have taken place.

DIAGNOSIS

The terminal-spined eggs usually can he found by microscopical
examination of the terminal drops of urine, taken preferably after some
brisk exercise, They are sought for by asking the patient to urinate, and
10 pass the last few drops of urine into a glass. It is this specimen which
13 searched. Alternatn ely, the sediment of a twenty-four hour specimen
of urine may he examined for them. An early morning specimen, after
rest, docs not contain so many egys

Biopsy through a proctoscope of a fragment of rectal mucosa, which
is teased out and examined microscopically, will yield 8. Aaematobrum
eggs 11 most cascs of infection; they may be found there when none can
be found at the time in the urine Only rarely will occasional eggs be
found n the faeces

Cystoscopy will usually resveal lesions at the base of the bladder. The
cystoscope when being passed grates over the ‘sandy patches’ of caler-
fication and biharzial tubercle formation Material obtamed from
these Iestons through an operating cystoscope will yield hving or dead
and calafied eggs

A complement fixation test of the patient’s serum, using as antigen
an alcoholie extract of infected snails’ hners, is usually positne withm a
month of first infection, It is a group reaction and 1s not species specific.

Intradermal skin tests, using an antigen prepared from adult worms
or from cercarae, have been developed Their interpretation may be
difficult, the test is at present not a very satisfactory one for ordinary
clical purposes. As with the complement fixation test the response is
a group one.

Eosinophiha is usual during the early invasion and toxaemic stages,
but 1t 18 very inconstant therealter. In the later stages of even very heavy
nfestations there may be none

TREATMENT

The first drug to be effectvely employed n the specific treatment of
schistosomrasis was tartar emetic It remains the most effective dis-
covered up to the present, The salt originally used was potassium
antimony! tartrate, the sodmm salt was later found to be as efficient
and rather less tovic; sodiam antimony ! tartrate 1s now generally used,
and not the potassium salt. There are two ways of giving a course of
tartar emetzc. the classical, consisting of dosage over two or three weeks;
and the intensive, which compresses the dosage into two or three days
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The most effective method 15 as followns a first injection of 0 5 gramn
of sodum antimony! tartrate 1s given intravenously 1 2-6 per cent
solution 1n 5 per cent glucose, a second of 1 gran 1s similarly given
48 hours later, subsequently, 2 grams are given daily until a total of
about 30 gramns has been admunistered The solutions must be prepared
without autoclaving; each imjection must be given intravenously with
scrupulous care, as leakage of even a small amount nto the tssues
causes a severe and mdolent inflammation with sloughing  Each
mjection must be given stowly over a pertod of at least ten minutes, 1f
grven hastily 1t causes a spasmodic cough, a feeling of constriction 1n
the chest, dvspnoea and a rapid pulse These side-effects are miniruzed
if the drug 5 slowly mjected If vomnng, diarthoea, jaundice or
syncopal attacks develop during the course of antimony treatment it
must be stopped All patients must be kept recumbent during the
mjections and for some hours afterwards Antimony 1s contraindicated
when there 1s marked heart failure, nephrius, cucrhosis or hepatitis,
and fever or gross sepsts.

The intensive method 13 as follows the gross dosage lor the course 15
t gramn of sodium antimemyl tartrate for each 12 pounds of body
weight, this 1s dwided 1nto 6 doses which are given mtrasenously at
mtervals over a period of 36 hours The mmmediate towic side-effects
are not greater m the well-noursshed than are those resulting from the
longer course This mtensne treatment 1s quite effecuve m most §
haematobium infections, and has certain obvious advantages Neverthe-
less, on balance, 1t appears to produce sterilization of the infection 1n a
rather lower proportion of cases than does the prolonged course In
the poorly nounshed and heawily mifected natives of the Nile Valley
1t 13 stated that the mtensive treatment causes severe toxic reactions,
this has not proved to be the case with more lightly infected and
probably better nourished Europeans and Afncans The intensive
course 13 useful for children with v eins accessible for injection, antimony
15 well tolerated by them

Antimony 1n the pentavalent form 1s of no salue m the treatment of
the schistosomiases, but certain other trnalent salts have proved

e en 1 a1, e A i

nemf 1 ek b

for 6 days Stbophen (Fouadin, a 63 per cent isotome solution of

is an imitial one of 1 5 ml; a second of 3 5 ml after 48 hours; and then
5 mbis gven each alternate day to a total of 10 to 15 injecuions The
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drug can be injected intramuscularly into the huttacks Tt js of parti.
cufar vafue i children and othiers whose v eins are inaccessible for the
injection of tartar emelsc.

Anthiomahine, or lithium antimony-thiomalate, 1s another useful
trivalent anumonial This also is nonarritant and only shghtly toxic,
but 15 inferior to tartar emetic. It 15 given intramuscularly i doses of
up to 2 millilitres (0 01 gm of metallic antimony ) daily or on alternate
days for 12 to 20 njections

Before the less irmtant suitable for i
tton were elaborated emetine hydrochloride had been much used as an
alternatn e to intravenous tartar emetic. It is schistosorcidal but has
to be given 1n excessn e dosage (2 grains daily or on alternate days for
an adult on G or 8 occasions) to achieve a result It is rarely used now

In endermuc areas, where mass treatment of a popufation is necessary,
the advantages of a drug which ean be taken orally, over one that must
repeatedly be injected, are obvious. The thioxanthones (Miracils)
which contain no heavy metals or alkalowd, have been found to be
effectine when given by mouth; bt those so far elaborated appear to
be less regularly curatne than are the anumonials They may cure
3 haematobium wufestations hut they rarely cure § mansom mfcsrat:orzs

lar injecs

[ f ' .
The side-effects of Miracil treatment may be severe; they consst of
gddiness and vertigo, epigastric pain and somiting, colic and diar-
rhoea, anorexia and msomnsa, tremors and muscular weakness, with

on any necessary

- esses, fistulac or

N e of the infection
mvolves periodical thorough re-examination over some years.

Personal prophylaxis agamst sch 1 1nfe lies 1n

of the Lody surface and mucosae from exposure to cercana-infected

water All water drawn for domestic use should be boiled, or at least

should be stored for three or four days, before use Ifentry into suspect

water 18 unavotdable fully water-tight occlusive clothing must be worn,

the cercanac will penetrate porous fabres, but impregnation of these

with certam repellents imits the risk of infection Comraunal prophy-

Jaxis cansists of efficient samtation to prevent snail infection, and

b - * snals Dramnage

umbers but it wit

preciable penods

‘when imbedded in morst mud
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INTESTINAL SCHISTOSOMIASIS

DETINITION

Intestinal schistosormasis 1s due to nfestation of radicles of the mferior
mesenteric vemn with the trematode parasite Schestosoma mansont The
disease 15 charactenized by dysenteric symptoms, and 1n severe cases by
arrrhosis of the Liver with enlargement of the spleen and aseites

GEOGRAPHICAL DISTRIBUTION

Like S haematobunm, the related parasste § manson: originated 1n the
Nile Valley and has spread thence further afield Its present areas of
distribution are rather more focalized than are those of § haematobium
Though the two mfections occur concurrently mn many areas of §
mansom: endemicity the latter parasite has not spread around the
Mediterranean httoral and 1t does not accur 1 Asta Minor Neverthe-
less st 15 present over wide areas of Central and South America where
S haematobium has not estabhshed 1tsell’

AETIOLOGY

The adult 5 mansom: commonly infest the hranches of the inferior
mesenteric Veins 1n the walls of the large bowel The lateral-spined
esgs escape from superficial vessels 1n the bowel wall into the lumen of
the intestine, and are passed to the exterior in the faeces The eggs it
deposited m water give rise to miracidia, these enter snails and underge
further development and vigorous multiphcation to form cercariae,
the latter emerge from the snais and actively penetrate the skin or
mucosae of man, so causing tfection

The snails 1 which 8 mansom commonly dexelops are species of
Planorbis, P boisgr 15 that most important 1 Egvpt, but P pfafen, P
sudamcus and some other species of Planorbis are also vectors Snatls
belonging to the closely associated genus dustralorbis have proved effec-
tive vectors, .1 glabratus and probably other species of the genus are
the mtermedrate hosts in South America and the neighbourmg sslands

PATHOLOGY
The adult worms reach the small trihutaries of the inferion mesenteric

wrin fenm tha o) <1

Sed e v sstmsnn ULESAUGIL YRR The moTe ditluse distithution
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of the parasites the individual lesions are less pronounced, and they are
less accessible to visual examination during lif. Biharzial tubercles,
nodular submucosal thickeni 1 ions and papill i
may be seen in the lowermost part of the gut sigmoidoscopically
Inflammatory tumours due to secondary bacterial 1nfection may de-
velop, the abdomimal lymph glands often are enlarged, and they may
contain some eggs.

The location of the worms, and the free drainage of the vessels m
which they ke 1nto the portal arculation, facilttate embolism of the
eggs to the liver. As they lodge and die there the cellular reaction and
subsequent fibrotic changes they provoke cause peri-portal cirrhosis
In Egypt in cases of Mansontan schistosomiasts there is often a general
hepatic cirrhosis; this possibly 1s partly due to the metabolites of the
parasites, but 1t 1s largely contnibuted to by nutrinonal deficiency
which s aggravated by the parasitic infection, The portal hyp it
following fibrouc changes m the liver causes the spleen to enlarge; it
may reach a considerable size (Egyptian splenomegaly) in cases of
intestinal schistosomiasis

Eggs may fodge ectopically in many tissues and cause lesions in them.
Ova have been found in the lungs and myocardium, tn the spleen and
pancreas, and 1n the kidneys and suprarenals. They may get into the
bramn or spinal cord and cause the formation of granulomatous space-
accupymg tumours Eggs found in the central nenous system may
reach 1t embolically from paired adult worms in the Jungs; or adult
worms may actually be present in the vessels of the cord or brain;
though no worms so far have actually been recovered from the latter
site 1n man, they have been found in vessels in the brain in exper-
mentally infected monkeys The central nervous system complications
1n S mansom: infection involve the cord rather than the brain of man

CLINICAL PICTURE

The stage of imtial infection when the cercanae are penetrating
differs Iittle from this same stage in vesical schistosomiasis.

The stage of toxaerma, which follows a month or so later, is usually

more severe than the corresponding stage of the urinary disease In

B - - S e

'ommanty tlherc 1s 2 marked urticaria, several crops of weals appeanng
on any part of the skin and often on the oral mucosa, There may be a
temporary angioneurotic cedema At this time also there may be
swelling and tenderness of the liver. An eosinophilia of 30 per cent or
more, with a total white cell count of'at least 15,000, is usual This may
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subsequently fall to normal, or somie degree of cosinoplulra may persist
throughout the later stages of the disease

Two months to a couple of years after the initial nfection, the time
being dependent on the mtensity of the infestauon, the infiltrative
stage becomes mamifest Commonly the first evidence 1n severe cases 1s
colic and diarrhoea, with the passage of blood and slime contamng
the charactenstic lateral-spined eggs If there are numerous lesions
low 1 the rectum this dysentenc diarthoea 1s severe and 1s associated
with marked tenesmus Esxacerbations of the symptoms of intestinal
schustosomiasts 1n the early stages tend to recur at intervals of two or
three weeks There 15 anorexia and wasung The colon becomes
thickened, spastic and tender, the liver at first 15 enlarged and tender,
and the spleen 15 palpable In many cases there 1s wregular fever
Symptoms of a pneumonic type are evident 1f the infestation 15 a heavy
one and many ova are carried to the lungs

As the mfection continues the engorged hypertrophied mucosa of
the large bowel bleeds more readily, ulceration and secondary infection
cause the appearance of pus in the motions, and polvpoidal tumours
develop in the rectum and tend to prolapse Inflammatory tumours can
be felt within the abdomen, and the abdominal lymph glands become
enlarged and palpable Smuses and fistulae commonly form 1n the
mdurated perinaeum and buttocks 1n the latest stages of the disease

Hardening and shrinkage due to fibrosis may transform the affected
gut into a fibrous irregular tube largely devord of mucosa Increasing
fibrosis 1n the liver causes 1t to shnnk The portal hy pertension due to
cirthosss causes the spleen to entarge, and ascites develops There 1

hepatic y and chol which may
the condition within a few years, or st may progress over [5 to 20 years
and be brought to an end by mntercurrent infection
The of intestinal sck are In

addition to those oceurring as a direct result of the presence of partur-
1ent female worms 1n the abdomen, eggs may be found ectopically m
varous organs and tissues The lesions sometimes found 1n the central
DErvous system, in contrast to those due to S japomeun infections, tend
to involve the cord rather than the brain A transverse myehts with
various forms of palsy 15 the usual result in this case

The effects of § mansom schistosormasts, hike those of the disease due
0 & haematobium, vary very greatly They are dependent on the
numerical strength of the worms and on the sites of deposition and of
lodgement of the eggs In the highly endemic areas of intestnal schis-
tosomuasis the morbidity and mortabty rates due to the disease are
lugh, n the hightly endermc areas many persons harbour hght infesta-
tons with no apparent incont entence, tn these latter cases the diagnosis
may be made only madentally

x
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DIAGNOSIS

In cases of heavy infestation the lateral-spined eggs can usually
reacily be found in the blood and mucus in the mottons Where the
infestation 1s light repeated search over many days for flecks of blood or
mucus on the exterior of the formed stools may be necessary to find the
eggs. Various concentration methods have been elaborated for the
examination of stools in such cases

One such is a i hnique perfc d as follows 10 to
15 gms of stool are thoroughly emulsified in a small volume of water;
this emulsion is suspended in at least twenty-five times its volume of
0 5 per cent glycerine in tap water. The suspension is poured through
gauze to remove macroscopic matter. After three suspensions and
decantations, occupying 2} to 3 hours, the final sediment js sampled
and examined microscopically.

Another method, which has the virtue of ease of performance, con-

A H e e e el

10 rise and to swim about in the layers of the water below the mensscus
1n the neck of the vessel They can be detected with a hand lens and
suitable indirect llumination

Even with these and other concentration methods it may be necessary
to examine daily specimens of stool over a month in asymptomauc
cases of light infestation before the eggs are recovered.

Rectal biopsy, as perfc d for the di: is of §
fection, 1s of great value in the defimtve diagnosis of § masont
nfestation, and 1s probably the most effective method of recovering
eggs 1n cases of this nfection

The complement fixation and intradermal tests arc the same as those
employed in the vesical disease but neither is a satisfactory procedure
for diagnosis

3 5

TREATMENT

The specific of 1 sck is the same as that
stated for the vesical disease, but S. mansom: infestations are more
difficult to erad than are § A bium infestations The intensive
short course of anti using sodium anti; 1 tartrate,

is rarely effective. The prolonged course of tartar emetic treatment
therefore 15 preferable and should be used for the treatment of this
disease, the gross dosage of the antimony salt employed should be in-
creased from the 30 grains which usually are adequate in § 'Im:mambzum
cases to 85 or 40 grains if the patient will tolerate it The thioxanthones
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(Miracils) have proved disappointing in the treatment of § manson
schistosormasis

The prophylaxis of § manson: schustosormasis 15 the same as that for
the § haematobum disease

ASIATIC SCHISTOSOMIASIS

DEFINITION

Far Eastern or visceral schistosomsasis (Katayama disease) 1s due to
1nfestation of radicles of the superior mesenteric vein with the trema-
tode parasite Schistosoma japomcum The disease 15 charactenized by
visceral lesions with dysenteric symptoms, hepatic airrhosis, enlarge-
ment of the spleen and ascites

GEOGRAPHICAL DISTRIBUTION
Limited to the Far East the disease 1s found extensively throughout
the Yangtse hasin and the south-castern part of China Tt 1 prevaleat
m Formosa, the Philippine Islands, Japan and parts of Burma

AETIOLOGY

The adult § japameum normally mfest the branches of the superior
mesentertc veln draiming the mesentery and small intesune and the
inferior mesenteric vein dramning the large bowel

The eggs have no spine, but there 1s a small tubercle on one side of
them Normally they find their way into the lumen of the bowel and
are voided to the exterior i the stools They must get into water to
develop further, and the cycle of thetr development 1s similar to that of
iy Ceer . het

1n the Yangtse basin, and other species of Oncomelania are the vectors 1n
the Philippme Islands

PATHOLOGY
The histopathology of S japomeur lesions 15 stmilar to that of the
other schistosomal infections of man This worm 1s a more prohfic
producer of egas than are those of the associated species, 1 view of
this fact and of the distnbution of the female worms m the body the
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pathological lesions are more widespread and extensive, The organs
mrolied are the small bowel and the mesentery, and essentially the
upper part of the large intestine The eggs are very readily comeyed in
the portal system to the Inver, which invariably is involved in visceral
schistosomuasts, the resultant cirrhosis causes portal hypertension with
gross enlargement of the spleen The lodgement of eggs in the mesentery
causes this to become thickened, and the lesions in this and other tissues
1n the abdomen in severe cases result in considerable derangement of
the abdominal viscera Ectopie lesions due to S japonmcum much more
commonly occur in the central nervous sustem than js the case with
S mansom infections

CLINICAL PICTURE

The stage of imtial infection by cercaniae resembles that of the other
human schistosomal infections
‘The stage of toxacma may appear within so short a period asa week

Fic, 44
Hepatic eurrhasts, portal hypertension and ascitcs i a Chinese
With § yapomeum mfection Note the prominent superficial
abdorainal vems

[Coustesy of The Lancer]
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of this, and 1s severe There 1s a marked urticaria with angloneurotic
oedema and fever, vomiting, a towic diarrhoea, cramps 1n the right
upper abdommal quadrant, hver tenderncss, and 2 dry cough with
dyspnoea The stage of toxaemia Jasts for some weeks, and during 1t
there 15 2 marked eosmophilia

The infiltrative stage may follow on the stage of toxaemia without
mtermussion The diarrhoea becomes more severe, and there 15 fre-
quent passage of loose bloody mucoid stools which contamn the spineless
eggs There 15 often a continumg or remittent daily fever, anorexia
causes wasting, and there 1s an increasing anaemia but a dimmution or
even disappearance of the earlier eosinopliha The colon often s
palpable and tender, the lver ard spleen are engorged, enlarged and
tender As fibrous tissue replaces the earlier focal abscesses and bil-
harzial tubercles the acute symptoms dirmnsh and the fever lessens or
disappears As the Iner becomes more cirrhotic 1t shrinks, portal ten-
sion rises, and the spleen increases 1n size The mesentery and omen-
tum become thickened and fibrotic, and by binding down the colon
may cause a constricion 1o appear across an otherwise swollen abdo-
men i the wasted subject There 1s thrombosis 1n the mesenteric and
portal vessels, and this produces ascites, the superfictal vens on the
abdominal wall may be distended and tortuous Haematemesis and
melaena often follow the rupture of varicose veins in the stomach and
bowel Hepatc msufficiency and cholaemia may ensue, or a super-
vening infection causes death Ectopic localization of eggs 15 common
m Asatic schistosomiasis In the central nervous system the lesions
tend to occur 1n the brain rather than in the cord, schustosomal granulo-
mata cause the climical manifestations of an expanding tumour, with
Jacksoman attacks, optic neuntis, monoplegia, hemiplegia or quad-

retated schistosomes of man

DIAGNOSIS

Lugs can be recovered from the stools usually with greater case than
in the case of § mansonr infections The same methcds of search for
them are emplojed Intestinal biopsy through a proctoscope, or pre-
ferably a sigmordascope, 15 one of the most quickly effective means of
finding the eggs and establishing a definitn e diagnosis of the condiuon

The complement fixation and intradermal tests are simitar to those
used m the vesical and the Mansoman diseases



314 Clinical Tropical Diseases

TREATMENT

The speaific treatment 1s the same as for 8. mansom infections, and it
must be given thoroughly and early to prevent the development of the
grosser lesions

Brain lesions may demand suitable surgical relief in addition to
specific treatment to avert permanent functional damage. Similarly,
portal shunt operations may be necessary to reliev e an established portal
hypertension afier specific treatment of the worm infection has been
gnen

Prophylaxis 1s as for the other schistosomal diseases.
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SICKLE CELL ANAEMIA INHERITED
HAEMOGLOBIN ABNORMALITIES

INTRODUCGTION
ERTAIN hereditary are d with I
ties of h lobin This group of includes Thalas-
saerma and certain diseases, of which sickle cell anaema (or

sicklaemia) 15 a notable example, m which the protem fraction of the
haemoglobin molecule differs from that of normal hacmoglobin

lectrop of } bins has wdenufied man
forms, each of which has been labelled by a capital alphabetical letter

Thus normal adult h lobin 15 called H: i , foetal

F, sickle h H. lobin S

and the letters, C, D, E, H, I, J, L, M and N also have been allotted

‘The synthesis of each abnormal haemoglobin 1s controlled by a
4 - I L Taoe e

PR SR

gene may afford some protection agamnst P falaparum malana This
m;\y explain the very high incidence of the latter gene in some areas of
Afica

In the‘ normal subject the haemoglobin 15 mostly m the form of

{sometimes 1n more than one form, for example SC ) or a mixture
of normal and abnormal, for example AS

The more important chinical conditions are descnibed below

315
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1. SICKLE CLLL ANALMIA OR HAEMOGLOBIN
S DISLASE
; Sickle cell anaemia occurs in the homozy gous state SS. in which the

globin 1s nearly all H lobin S, the inder being F. In
the homozy gous individual there is no Haemoglobin A

PATIIOLOGY
Relatively shight reducuon 1n oxygen tension causes Haemoglobin
5 to crystallize, so contorting the erythrocyte into the charactenstic
sickle shape This sickling leads to intrayvascular stasis and occlusion,
mereasing blood tiscosity and varying degrees of local ischaemia and

TOSA . T " AT AL Ay R
ALY Y v od Ly > AN i P I
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Fie 45 Sickle-cell anacmua, showng filamentous processes, 12 hours at 37°C
d necrosis

anoxia, iated with b | y
and haemorrhage. Intravascular haemolysis occurs, together with
acuve erythrophagocy tosls and rmpedance of local eirculation resulting
fram the sickling, thrombosis and embolism These processes may pro-
ceed in any organ
- - - - - " asically due to these patho-
termined by the functional

infarcts in Jocal areas of

tissues, haemorrhage, necrosis, and sometimes nltimate fibrosis can
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occur 1 any part of the body, mcluding the spleen, liver, kidney, bone
marrow, bone, gastrointestinal tract and the brain

Homozygotes seldom lve beyond the early years of he In those that
survive to later years, the intermitient impairment of hissue blood flow
results 1n somne organs in the gradual replacement of the parenchyma
by fibrous tissue The spleen, for mstance, 15 enlarged and congested
1 early Ife, with the pulp packed with sickled cells, and the sinuses
compressed to ‘tiny chinks n a sea of red blood cells’ The malpighian
corpuscles are compressed and inconspicuous, and there are scattered
areas of per-follicular haemorrhages, later, following mfarct, necrosts
and fibrosts, the organ becomes smaller and the architecture 1s lost and
replaced by dense bundles of fibrous tissuc enmeshed 1n which are areas
of iron-contaiming brown pigment, sometimes enclosed within a giant-
celt reaction The small *siderofibrotic’ spleen scen in these cases 15
umique to sichle cell anaerma It may ultmately be much smaller than
normal

The Irver 15 usually large and congested even 1n adults, with cellular
mfiltration of the portal tracts and scattered centrifobular and focal
necrosis of the parenchymal cells The sinusoids are congested and
dilated and may contain sickled erthrocytes enmeshed in a fine fibrin
network Erythrophagocytosis by the Kupfler cells 1s prominent

Embol: may affect the pulmanary vessels and commonly involve the

LIEUULALY ALEd DELWEEL Lie LabIes 1 WIEned 4nd a combination of
cortical thinning, erosion and new bone formation leads to extensive
bossing which gives a characteristic look to the head and the *hair-on-
end’ X-ray shadow
RN e b exlubits active nor-
erythrocytes and

' o 2 other haemolstic
orthochromic anaemias Sickling occurs rapidly i blood on removal
from the body The sickled cells adopt bzarre crescentic shapes with
long filamentous processes, which are rarely seen in the trat There 15
marked decrease i osmotic frazility  The sedimentation rate 1s raised
but 1 usually less than would be antictpated from the anaema

The plasma bilirubin s increased, but frank jaundice 15 not akways
present Ox‘her chenucal changes 1n the blood are dependent on the

concentration falls to about § per cent
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Tic 46
Skull changes in Thalassaemia Hacmoglobin E Discase.
The nner table 1s relatively unnaffected ‘The outer table is expanded Note the hatr
on-end effect
[Courtesv of Dr Na-Nacorn, Sirnray Hosputal, Bangkok)

CLINIGAL PIGTURE

Sickle cell anaemia usually becomes clinically evident about the
third to sixth months of life, starting mildly but evoluing rapidly
Mortality 1s very high 1n the first three years. Relauvely few patients
survive mto young childhood or adolescence.

In young nfants the imtial anaema s not very severe Between six
months and two years of age, however, it becomes progressively worse
Crises during which the haemoglobn drops sharply to 2 to 5 gm per
cent are common espectally in the second six months of life and may be
fatal These episodes are usually accompamed by fever, which 1s
seldom igh, Mild jaundice 1s common, with discoloration of the
sclerac and deeply coloured unne.
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The spleen becomes moderately enlarged and palpable and the liver
tess so Great enlargement of these argans 1s rare at this stage but there
1 usually farther mcrease in size during the haemolytic crisis associated
with local tenderness

Acute painfut swellings of the bones of the hands and feet or of the
himbs occur at intervals

Those who survive beyond the age of two usually Live on for some
vears in mdsfferent health The child 1s more often 11l than well, with a
history of frequent bouts of fever or painful bones or yomnts Haemolytic
crises occur at intervals and may befatal A moderate degree of anaemia,
e g g-10 gm haemoglobin per cent persists 1n between the crises Occa-
stonal episodes of mild jaundice may occur, some children remain

B - o e N

persistent and may be From time to ume acute exacer-
bations with local swellings over bones ar joints may occur

Death follows a haemolytic crisis or may result from mtercurrent
infection

Adolescent ehildren and young zdults may be found to have homozy -
gous sickle anacrmia They usually present a long history of poor health
and repeated crises, but occasionally there may be no obvious history
of previous attacks

At ths stage the appearance 1s usually that of a thin underdeveloped
asthenic indiidual with long thin limbs, delicate hands and feet and
poorly developed secondary sexual characters Limb pains are often
very severe Transient arthropathies occur 1n some patients, making
the picture (apart from the anaemia) not unhke that of acute vheu-
matism

Haemolytic enises occur, but are less common and tend to be less
severe than those in carlier age groups In between crises, the anaemia
remams at a moderate level, the haemoglobin concentration falling
considerably during the crises and returning to sts previous level, but
not to normal, after recovery from the haemolytic attack

Muld jaundice 1s common and may be constant The spleen mav or
may not be palpable; occasionally 1t may be constderably enlarged,
especially m indriduals who are suffering from frequent or severe
haemolvtic erises

Very few mdwduals survive to the third decade of hie

Facsn mmm
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multion cells per cu mm. The thin film shows a great increase in nu-
cleated erythrocy tes, poly chromasia associated with up to 2o per cent
reticulocy tosis, and, in certain cases, same macracytes. Sickle cells are
commonly seen tnt the film as elangate shghtly cuned ‘agar™shaped
cells “Target” cells are usually present in vanable nombers

There 15 frequently a mild leucoey tosis of up to 20,000 cells or more
per cumm, with a shift to the left in the neutrophils.

The bone marrow shows a very active normoblastic ery thropoiesis
with no megaloblastic reaction. Sickled cells ave common.

Haemol tic erises with precipitate falf i haemoglobin concentration
oceur in practically all cases The orythrocy te count drops to fow figures,
€g. 10 to 2.0 mihon cells per ct mm and there is nearly always evi-
dence of mntense bone marrow activity, resulting in the appearance of
many reticulocytes and nucleated cells in the peripheral blood, Crises
oceur more frequently in infants in whom they may be the earlest
clinical sign. They vary in severity but may be fatal at any age. Crises
are accompamed by fever and some degree of joundice, swhich may
become severe with bilirubin in the urine and deviation of standard
hrver funcuion tests The fiver and spleen may enlarge during the cnsis
and become pamnful and tender Severe exacerbations of bone and
joint pawns are common

Bone changes are common and repeated 1n infants They become less
frequent in older children and adults. Climcally there ss local swelling,
heat and oedema over the affected part, appearing rapidly, reaching a
maximum in a week or so and usually subsiding without treatment 11 2
{ew weceks, sometimes with residual thickening and tenderness, some-
times with complete resolution, In the active stage there 1s fever and
very severe local pain Common sites affected are one or more of the
metacarpals or metatarsals, or the fingers. The long hones, especially
radius and ulna, the tibia and the fibula, are more often involved in
older children The affected bones show increase in periosteal bone and
rarefaction of the medulla, in older children permanent irregularities of
periosteal bone are common, Necrosis may occur, for instance in the
head of the femur or 1 the acetabulum Spontaneous fractures may
accur and coarsenng of the trabeculae, thinning of the cortex and
Iines of arrested bony growth arc often seen It is thought that these
changes anise from thrombosis of the local vessels and assoctated necrosis
of arcas of bone

Charactenshic thanges are seen in the skull bones ‘Bassiag” of the
bones, espectally the fromal temporal and occipital, 15 common by the
age of 12 to 18 months. The outer table is thinned, there 1s gross
widening of the bones, the medullary space bemg filled wuh‘ fine
vertical hony spicules, grving a ‘hamr-on-end’ appearance. The inner
table is unafected. Comparable changes may occur in vertebrae The
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changes are believed to be due to the increased vascularity of the over-
active bone marrow

Changes n Jomts also occur, especrally in adolescents, m whom there
may be small effusions and d periarticular y
reactions

Cardiac dilatation may occur, usually after the age of mfancy
Chronic cardiac farlure sometimes occurs 1n cases with persistent severe
anaemia Acute arculatory collapse may develop dunng a haemolytc
cnsis

In some regions, for instance 1n West Affica, older cases sometimes
complam of severe upper abdominal pam, with vomuting, low fever,
and hepatic and splenic tenderness This syndrome probably results
from vascular abdominal crises It 1s said to occur in double heterozy-
gous sickle states, for example SC. disease, more often than in homozy-
gous S§ states

“Sickling crises’ which have also been reported in adults 1 West
Africa, n which the spleen enfarges suddenly with vialent local paa
and tenderness, may also occur mn mixed S haemoglobinopathues

Coma, convulsions and various sudden neurological prctures includ-
ing hemiplegia have been reported 1n sickle anaerma Involvement of
the nervous system 15, however, relatively uncommon

2 SICKLE CELL TRAIT

The sickle cell tra:t occurs 1n the hetcmzygolc, in whom half or less
of the areul. S, the rest being normal
Haemoglobin A

In most mdviduals, sickhing does not commonly take place in the
blood r mze but 1t may be demonstrated i utro Under suitable hy-
poxic conditions, for instance during flight at high altitudes, some intra-
vaseular sickling with its concomitant pathological effects may occur of
a relatively high proportion of the haemoglobin 15 Haemoglobin §
Under such ciccumstances 1t mav itially be difficult clincally to

ctween a het: te and a hom te with sickle cell
disease, but as a rule the former hses a normal hife unaffected by hus

abnormal haemoglobin, unless some other heterozygous gene 15 also
present {sce below)

3 HETEROZYGOUS HAEMOGLOBIN S
‘DISEASES’

The homozygous duscase (sickle cell anaemia) has been described
above The heterozvgous trait mav also become chnically important in
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{Caurtesy of Transactuns of the Roral Seciety o Toopual b and Hygunt,
London, and Dr H Foy)

individuals who are hcttroZ)gous to czhcr abnormal hacmnglobm
genes, The i H, S:Th and
Haemoglobin § Haemcglabm C are the most important of these
conditions. For mstance the pathological processes and the climical
preture of SC. disease are similar i some sespects to those in S5,
anaemia; except that they are milder and in the former, iron de
positiont n the tissues is manimal, aless potent h ly

4. OTHER ABNORMAL HAEMOGLOBINS

Homozygotes exhubit the ‘discase’, i e. CC, EE., etc. Most of these
are chinically insi: and may be di d by accident Haemo-
globin C disease, for instance, 1s chs d by a mild b: Iyt
anaerua, an increased number of target ccus vistble in szamcd
blood films, some decreased erythrocytic osmotic fragility and pro~
nounced enlargement of the spicen There are no serious occlusive of
embolie phenomena, such as are characteristic of §S disease (sickle

cell anaemia).
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Heterozygotes exhibit the ‘traits’ and are umportant only in combina-
tion with certain other heterozygous genes, notably those of Haemo-
globin § or Thalassaema.

5. THALASSAEMIA

In this cond there 15 g 11 interference with
the synthesis of normal Haemoglobin A, but no abnormality of haemo-
globin as such.

The homozygous state 1s called Thalasaema major or Cooley’s
anacmia The affected children are frail, underdeveloped and rarely
live to adolescence The climcal picture resembles that of sickle cell
anaemia, with similar changes m the skull, but without the embolic
phenomena The anaerma 1s severe and the blood picture closely
resembles that of 1ron deficrency there ts, however, na response to iron
therapy The erythrocytes are normal m size or shghtly microcytic,
there 15 anisocytosis, porkilocytosis and there are many target cclls
Osmotic fragity 1s reduced Haemoglobin F 1s present 1n high con-
centration

The thal trast or Thal minor the heterozy-
gous state There may be no chinical signs, but some subjects desclop a
mild hypochromic anaemta associated with an increase in target cells
Haemoglobin A predomnates tn the blood, but there 15 up to 10 per
cent Haemoglobin T and an increased fraction of Haemoglobin Ay

At c2ad h e a1 ear, o1

wham the shanemaliiee mas e

Thalassacmia magor

DIAGNOSIS

Duagnosis of sickle cell anacrmua 15 made by a study of the famihial,
racial and geographical history of the patient and the climcal examina-
tion, by discorering euidence of the haemolytic anacmia by the

d‘emomlrnuon of sickling and by analysis of the prevailing haemo-
globins

The presence of a hacmoly tic anacnua is d by
of thin blood films and marrow smecars The thin film reveals the
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indwiduals who are hcttroz)gous to olhcr abnormal haemoglobin
of [ S§.Th and

genes  The
Haemoglobin S Haemoglobin C are the mDsl important of these

conditions  For tnstance the pathological processes and the chnical
peture of SC discase are similar in some respects to those in S§
anaemia, except that they are milder and in the former, won de-
pastteon in the tissues 15 menimal, suggesting a less potent haemolysts

4 OTHER ABNORMAL HAEMOGLOBINS

Homozygotes exmbit the ‘disease’,1e CC, EE, etc Most of these
are clinteally insignificant and may be discovered b) acadent Hacmo-
globin C disease, for mstance, 15 1zed by a mild |
anaerma, an increased number of target cells wvisible in stamcd
blood films, some decreased erythrocytic osmotic fragility and pro-

nounced cnlargcmcnl of the spleen There are no serious occlusive ot
such as are cf of 85 dwease (sickle

embohic p
cell anaemia)
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In sickle cell anaemia, Haemoglobin § represents the bulk of pig-
ment present, the residue being Haemoglobin F There 15 no normal
Haemoglobin

In sickle cell trait Haemoglobin § usually makes up less than 50 per
cent of the total } H: lobin A for the
remainder

“Mixtures’ of abnormal haemoglohins, such as the double heterozy-
gous states of SC, etc, can be disunguished only by complicated
electrophoretic techmques, the 'S’ motety can of course be demonstrated
by ordmary methods of determining sickling

The dragnosis of Thalassaerma 1s difficult’ The presence of a severe

oa .

o

© .
decreased
Excess Haemoglobmm F 15 always present The chimeal prcture m a
duvidual ¥ the
child, with mongolond features, splenomegaly and bony changes in-
cluding pronounced bossing of the skull bones As in sickle cell anaerma,
the patient rarely survives bevond childhood
The heterozvgous Thalassaemia ‘trait’ 1s even more difficult to
diagnose, since 1t 1 usually symptomless, except for mild anaemia and
moderate numbers of target cells The amount of Haemoglobin T 15
A . . %

TREATMENT
There 1s no speaific treatment for sickle cell anaemma or the double
o Yo

testricted use i Thalassaemia or 1n the mixed haemoglobinopathues.
Chemotherapeutic agents have so far shown little actrats i practice
despite thety occasional action m inhibiting or restaicting i rifro
sichling  Buscoumacetate, 1n dosages which are sufficient to reduce pro-
thrombin time, has been tried unsuceessfully. Trials with Dramov, a
carbomic anhdrase wlubitor, hase been equally wconchisne
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charactenstic picture described abosve, The marrow shows active ery-
thropoicsis,

Sickling 1s rapid in sickle anaemia. Most cells are involved The
stckled cells are thin and crescentic with filamentous “tails’; in the trait
only a proportion of cclls sickle, stckling is slow and the sickled cells are
blunt and leaf-shaped

Methods of demonstrating sickking are as follows:

METHODS

1. Reducing agent Make up a 2 o per cent solution of sodium meta-
sulphite (dithionite) 1n freshly distilled water. Take up a small volume
of the solution in a pasteur pipette and suck in about one-sixth of the
volume of blood. Blow on (o a clean slide, mix thoroughly and cover
with a covershp Examine for sickling under & in objectine. Sickling
will show 1n 3 to 15 minutes If there 1s none after 30 minutes the test 1s
prabably negative,

2 Bectenna. One drop of blood 15 added to one drop of turbid broth
or a culture suspension of B coli or B subtilts and mixed on a shde A
covershp 1s placed over the mixture and the preparation sealed with
petroleum jelly The mixture is incubated at 37° G and observed fre-
quently, Sickling usually begtns within 5 minutes, If none has occurred
m 30 minutes the test 1s negatne,

The rapid methods gin e quick results in both asy mptomatic trait and
sickle cell anaemia In the slow technique described below blood from
sickle cell anaemia usually shows sickhng long before blood from a
carrier of the trait

g Mot stasis techmque, A drop of blood (usually from a finger which
has been congested for a few minutes) is prcked up on the under surface
of a clean covershp which 1s placed on a clean slide. The covership is
ninged with petrol Jelly and the preparation is examined micro-
scopseally after 48 to 72 hours Cells from cases of sickle cell anaemia
often begin sickling at once in such a preparation Cells from carners
of sickle cell tran sickle change only slowly

4. In vivo sickling Blood 15 nto a syringe i oil,
and is mjected 1nto 1sotonic formol saline also under oil The erythro-
cytes are regarded as being fived i the shape 1n which they were
circulating

Examination of the haemoglobins is made by some form of electro-
phorests which 15 a purely Jaboratory procedure. The quantity of
Haemoglobin F present can be estumated by various methods of alkal

denaturation,
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The lesions begin most commonly between toes, espectally between
the fourth and fifth They start as itchy erythematous arcas over which
vesicles appear and vupture, The affected skin rapidly becomes white
and oedematous, the uppermost layers scparate and peelng and
cracking oceurs, revealing 2 seddened hyperacmuc thinly epithelialized
base, which may ulcerate, crack and bieed The dead sodden epithe-
lum exfoliates and 1s replaced by new layers which in turn undergo
the same process The acute lesions are tender, pamful and smelly

The dorsum of the foot and the plantar skin may eventually be
mohed

Secondary infection 15 almost always present and pustules may form
with oedema of the surrounding tissues Sometimses there may be
rapidly developing cellulits, lymphangitis with ademitis, and general-
1zed septicactnia

In long-standing cases the lesions become papulosquamous and
hyperkeratotic with considerable scaling on a thickened sometumes
mildly erythematous background Vesicles and pustules are absent
except for occastonal exacerbations of the lesions between the tocs
These changes m the skin appear most commonly on the plantar sur-
face across the arch proximal to the toes along the sides of the foot and
on the heel Such lesions seldom cause discomfort and may be un-
noticed Their development may, however, be associated with exacer-
bations of the original lessons between the toes

The actnaty of the latter vanies considerably from time to ime The
epidermis between the tocs 15 usually swollen, white, sodden and
macerated Trom tume to ume the dead smelly epithelum peels away
revealing the mosst reddencd hase Painful fissuring, especially 1n the
web of the tors, 18 common  Sweating betwcen the toes 1s usually exces-
sive especially when the patient ts weaning leather shoes

After the subssdence of the acute phase the infection tends to persist
for many years unless adequately treated, exacerbations occurring
from time to time, especiatly during the hot season

Diagmosis Exammaton of scrapings front active Jestons macerated
m 10 to 20 per cent KOH solution will reveal mycelia ar spores

Treatment Tinea pedis responds well to treatment, Mild lesions will
heal in a few davs Weeks may be needed m more chronic cases A
few cases may be very refractony and remnfection from prestousts
infected shoes, socks, floors, etc , 15 comumon

Treatment of the nomediate lesions must be combued with
manawnres designed to muumize the chances of ramfocton

Leeal Treatment Inacute lesions, preliminans local treatment designed
ta reduce secondany mfcetion 1s the first step 1he wes dould be kept
apart by ganse ar cotton wool and dusted with aseptic powder between
treatments, which should be earried ont once or tuice a day



XXvIIn
SKIN CONDITIONS, MISCELLANEOUS

DERMATOMYCOSES AND SCABIES
DERMATOMYCOSLS

DEFINITION

RH\'G\\'OR.\I infections. Fungus infections of the skin, natls

and hair caused by a group of closely related fungi, belonging
< hobh Enidermabhit
p oph)

to the genera Microsg , Trichophyton and

AETIOLOGY

Fungal skin infections have a world-wide distribution They are
particularly common and severe in hot moist climates The fungi con-
cerned infect keratinized tissues and only rarely involve the sub-
cutaneous tissues; they never cause systemic lesions.

In the affected tissue they appear as branching mycechal filaments
and arthrospores They grow well on Sabouraud’s medwum after a
fortmght at room temperature. The fungi may be primanly animal
H itted accidentally to man or primanly human mnfec-
tions Certain parts of the body are particularly prone to infection
from any of the three genera of fungi. Clinical classification of fungal
skin lIesions 1s thus best based on anatomical distribution

Men are more commenly affected than women

The nfections are spread by contact with actiy ¢ lesions, with infected
hatr, skin debris and peelings, especially in clothing, towels and floor
coverings

Generalized cutaneous eruptions, resulting from sensitivity reactions,
may occur. These are known as ‘dermatophytids’ or simply ‘ids’

CLINICAL PICTURE

worst 11t the hot moist seasons and improve in the cooler weather. They
are more se\ere in indjsiduals who are constantly on their feet, especi-
ally if sweating freely and wearing badly ventilated boots or shoes
Infection 1s spread by contact of bare feet with communal bathroom
floors, towels, etc.

326
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The lesions begin most commonly between toes, espeaally between
the fourth and fifth They start as itchy erythematous areas over which
vesicles appear and rupture The affected skin rapidly becomes white
and oedematous, the uppermost lavers separate and peeling and
cracking accurs, resealing a reddened hyperacmic thinty epithelialized
base, which mav ulcerate, crack and bleed The dead sodden epithe-
hum exfoliates and is replaced by new layers which m turn undergo
the same process The acute lesions are tender, pamful and smelly

The dorsum of the foot and the plantar skin mayv eventually be
1m olved

Secondary fection 15 almost alwavs present and pustules may form
with oedema of the surrounding ussues Sometimes there may be
rapudly developing cellulitss, lymphangits with ademtss, and general-
1zed septicaemia

In long-standing cases the lesions become papulosquamous and
hyperkeratotic with considerable scaling on a thickened sometmes
nuldly erythematous background Vesicles and pustules are absent
except for occasional exacerbations of the lesions between the toes
These changes 1n the skin appear most commonly an the plantar sar-
face across the arch proxtmal to the toes, along the sides of the foot and
on the heel Such lesions seldom cause discomfort and may be un-
noticed Ther dexelopment may, howeser, be associated with exacer-
bations of the original lesions between the toes

The actinity of the latter varies considerably from ume to tme The
eprdertmis between the toes is usually swollen, white, sodden and
macerated From time to time the dead smelly cpithelum peels awa
revealing the most reddened base Painful fissuning, especially n the
web of the toes, 1s common Sweating between the toes 1s usually exces-
sive especially when the patient 1s wearing leather shoes

After the subsidence of the acute phase the infection tends to persist
for many years unless adequately treated, exacerbations occurring
from time to time, espeaially during the hot season

Diagnosts Examunation of scrapings from actne lesions macerated
1n 10 to 20 per cent KOH solution will reveal mycelia or spores

Treatment Tinea pedss responds well to treatment  Mild lesions will
heal in a few days Weeks may be needed in more chromc cases A
few cases may be very refractory and remnfection from previoush
mfected shoes, sacks, fAoors, etc , 15 common

Treatment of the immediate lesions must be combined with
maneewires designed to numimize the chances of remnfection

Leeal Treatment Inacute lesions, prelumnars local treatment designed
to reduce secondary infection is the first step 1he toes should be kept
apart by gauze or cotton wool and dusted with asepuic powder between
treatments, which should be carned out once o1 twice a day
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Lhe foot should he hathed in warm permanganate solution (1 in
4000} or ather antiseptic solutions and thoroughly dried. As much as
possible of the dead epithefium between the toes and elsewhere should
be removed with a rough towcl. The affected area may then be painted
with Castellant’s pant or aleoholic gentian violet solution. There are
now many efficient proprietary fungicides on the market. On the whole,
a watery or alcoholic vehicle is preferable to an aily one, since the latter,
as it melts, may sometimes carry infected material to the adjacent ept-
theltum  Oral therapy with the antibiotic ‘Griseofulvin’ is under
tnal

Orer-vigorous treatment should be
by » o+t - " P

y be followed
it

NN

me . s .
should be continued for some tme after local Iesions have apparently
healed.

. . fe e rans

sandals mnstead of shoes The use of personal towels only and the
avowdance of walking barefoot in likely infective places such as floors
and baths are very amportant The feet, especially the interdigital
spaces, should be dusted at frequent intesvals with aseptic powder con-
taining 10 to 15 per cent calctum proptonate.

2 Tinca ungurun Fungus infectton of the nails usually occurs 10
indwiduals already infected with fungus elsewhere, particularly in the
hands and feet The mfection deyelops slowly and 1s chronic and often
extremely resistant to treatment. The toe nauls are mare frequently
affected than finger nails

e e e gy
edg - resy
[ T and

scored The skin at the edges of the nails 1s often mvolved and shows
active inflammatory reactions from time to time
Diagnosts (See p 332)

to paper thinness and the part immersed in permanganate solution
(1 m 3000) for half an hour each day After thorough drying sulphur or

1 Whitfield’s omtment concaias 3 per cent saliclic acid and 5 per cent benzoic
 bland owtment base. Castellam's paint contains 8 per ¢ent resorctn and

acid 10 P rolution of basic fuchsin made up 1n an aqueous 4 per cent phenol

saturated alcoholu
salution
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salicylhic omtments should be rubbed in gently Oral *Griscofluvin’
may be active Surgical evulsion or Xeray therapy may be necessary

3 Tivea crurts Dhobie ttch groin or bedy ningworm Tinea crurnis
1s found 1n the gromn, crutch, perineum or perineal regions Symilar
lesions may appear m other areas, mclnding the avilae and the folds
beneath the breasts It may be caused by several fungi It commonly
appears first on the inner aspects of the thighs and spreads rapidly to
the permeum or scrotum and anal cleft The Jesions may eventually
involve large areas of skin, which become reddencd, rough and scaling
The advancing serpiginous edge 15 sharply defined, often ratsed, and
may be papular or pustular The older lesions are flat, scaly and often
brownish and discoloured 1n whute skins

The lesion 1s intensely xtchy and rntating and involuntary scratching
commonly leads to sccondary infection It may be so pamful and un-
comfortable as to interfere with walking, the patient procecding on a
broad base with legs well apart

Duagnosis s usually obvious frotn
Inspection Scrapings reveal fungal
mycelia and spores (See p 332 )

Treatment  The lesions should
be cleancd with soap and water

In the acute stage permangan-
ate baths should be given twice a
day, followed after thorough dry-
ng by aqueous gentian violet
solution (1 per cent) and calatmine
lotion In more chrome cases
Castellam’s pant, 4 per cent gen-
tian violet 1n 10 per cent alcohal,
or half steength Whitfield’s oint-
ment followed by 10 to 15 per
cent calcium propionate dusting
powder will usually promote heal-
g 1n a few weeks Tincture of
10dine 13 an old remedy which 1s effectne but severe and should he
used only under medical supervision If any treatment excies an
acute exacerbation 1t should be stopped immeduately

Treatment should be continued for at least a week after the dis-
appearance of the lesions If they are refractory to one form of treat-
ment, alternatves should be tried

Lacal treatment should always be combuned with precatitions agamnst
remfection which should include frequent changes of Light underwear
which will stand boihng

Fic 4B Tmnca eruen
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4 ‘linea corrorss Tinea circinata: body singwonm, Small well-
defined annular erythematous papulosquamous Jesions, varying in
size from a fifth of an inch to o inches, appear on any part of the
body They may be single or multiple and may coalesce to coner areas
of skin several inches across. The central area 1s reddish and scaling;
the advancing edge 1s clevated, vesicular and sometimes pustular.
Old standing lesions may show thickening of the skin and hyperkera-
tosis ‘The intervening skin 1s normal,

The infection may be acquired from anmmals It is commones in
children than adults.

Treatment “The lesions ase cleaned with soap and water twice daily,
After drying, ammoniated tnercury vintment (5 per cent) or sulphur
and salicslie ointment {each 3 per centj is subbed in thoroughly.
Thincture of 1odine 15 also effectne. Many medern proprictary com-
pounds are successful

5. Tinea ssmricata Scaly nngworm. This condition is seen
particularly tn south China, Ceylon, South Africa, South and Central
Amertea and the South Paofic Jstands The fesions may be wide-
spread over the bedy and are composed essenually of superficial shightly
elevated closely set concentric rings of dry scaling skin which coalesce
to form serpigimous patterns Diffuse eruptions in chronic cases have
the appearance of schthyonis. Diagnosts 1s ol sous on ispection,

Treatment Whitfield's ointment and Castellany’s paint or 10 per
cent chrysarobin omtment are indicated twice daily. Response to
treaunent 1s slow and poor

& Prrvriasts VEl or. Tinea lor. A su
infection commanly seen in poorer sections of the populations of many
tropical areas The most superficial layers of the skin are invohed.
There is little infl but comsiderable furfi scaling In
nlute skins 1he skin psgment 1n the Jesion 1s deepened; in dark skins st is
Iighttened The lIesiuns occur as macules which vary in size from about
a millimetre to scveral inches across and frequently coalesce. They are
most commonly seen on the neck, shoulders, outer aspects of the arms
and rarely on the abdomnen

Superficial lessons with a white powdery scaly surface oceurring in
the common areas of distribution are dagnostic. The mveelia and
charactenstic grape-like clusters of spores may be dnoovered on
examination of scrapings from the Jesions

Treatment. Cleansing with soap and water, followed by any mifd
fungicidal apphication, is usually rapidly successfl )

. INPECTIONS OF THE BAIR ASD sCAT #. Hair included in an area in-
fected with fungus will often undergo changes, becoming lustreless and
brittle. Areas of alopecia are common when fungus infection Gecurs in

! fungal

the scalp,
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Infections of the beard hairs may lead to an appearance very similar
to pyogenic geosts barbee Diagnosis ts made by discovery of the
causative orgamsm Treatment consists 1 shaving daily and the

o " . T . fine

8 Tivea capms 1s a fungal mnfection of the scalp which occurs m
childhood and disappears after puberty It begins as an erythematous
papule through which passes a hair The papules spread peripherally
and coalesce The hair becomes very brstle, splits and can be easily

poorer classes lnng 1n overcrowded conditions Tt mayv be spread
origmally from cats and dogs

Treatment 15 usually rapidly cffcctive Scales and crusts should be
removed daly 1n soap and water Infected areas should be covered
with compresses of permanganate solution (1 11 4000) for half an hour
The head 18 then th hly dried and d mercury ot
sulphur-sabicylic (3 per cent each) omtment rubbed i Resistant cases
are common and may need X-ray therapy

9 TiEea Favasa A fungus infection usually imited to the scalp but
occasionally involving the skin and narls It 1s found 1n filthy conditions,
particularly 1n the Middle East

The lesions are charactenistically yellowish, and have cup-shaped
crusts which emit a pecuhar ‘mousy’ odour Beneath the crusts are
depressed raost red arcas Harr 1n the infected area ts soon lost In
untreated cases the condition may involve the whole scalp and lead to
scarning and baldness

Treatment Removal of infected hairs by epilation and the apphcation
of fungicidal eintments The results are slow but sausfactory except
for scarming Lesions due to T favosa unlike those cawsed by T caprtis
do not resolve with puberty

10 Des TiDs G \¢ secondary trvity eruptions
may occur 10 subjects miected locally with fungs A primary lesion con-
tauning the fungus 15 usually present, often 1n the feet Fungt are not
commonly found 1n the secondary lesons

These lesions are known as dermatophytids or “ds’® They usually

The f 1 the app of groups of tiny
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deep vesteles filled with clear or cloudy fluid and lying along the
fingers or mn the palm of the hand (so-called cheiropompholyx) or of
larger superfina) sesicles or scaling areas The lesions itch mtensely
and scratching mav lead to secondary infection with pus formation.
The vesicles usnally subside without bursting and are ofien succeeded
by areas of scahnz.

Occasionally there may be a generahized and itchy follicular papulo-
vesteular eruption seattered over the back, buttocks, thighs and palms

Treatment. The reaction subsides as a rule upon treatment of the
primary focus Oxertreatment of the latter may exaggerate the id’.

Local treatment of secondary infection may be necessany.

DIAGNOSIS OF SAIN FUNOC!
Mans dermatomy cotie infections may be diagnosed as such by chm-
cal inspection The presence of fungi may be confirmed by the method
deseribed below. Detailed mycological identification of the offending
fungus 1s a highlv technical procedure.

EXAMINATION OF EPITHELIAL SCRAPINGS AND DEBRIS

Scales and epithelial debnis should he scraped with a knife from the
advanaing edge of the active lesion. They should be placed on a slide
and mixed or macerated with a solution of 10 or 20 per cent potassium
hyvdroxide A covershp s placed over the preparation and the shde is
gently warmed The unstained material should be examined micro-
scopically for hvphae and spores with the 2/3 objective, with the hght
cut down in partial closure of the diaphragm.

For further mycological im estigation the matenial should be scraped
on to a clean shde covered with another slide and wrapped in paper or

gauze for transport

DESERT SORE AND CUTANEOUS
DIPHTHERIA

DESERT SORE

A wide variety of inflammatort skin ulcerations 1s imcluded 1n ths
term, includmg ulcers arising from pyogenic agents and others mn
which the prmclpl: organesm s € diphthertae. These ulcerations are
seen most commonly 1n hot and countries, including parts of Africa
and Austraha They appear singly or in groups on exposed parts of the
body, especially the wnists and legs.
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They vary m size The skin 15 1tchy and
erythematous The edges are undermined, the ulcerated surface 1s
yellowish and may be covered by a thin crust There 1s often a profuse
seropurulent discharge The lesions are very persistent

Pyogenic organisms are present i all ulcers, 1n some Gorynebacterium
diphthenae 1s present Uleers of the latter type may represent primary
diphtheritic lesions which have become secondanly mfected, or vice
versa Fusiform bacilli and treponemata are absent

‘Treatment consists 1n cleamng the ulcerated area and the application
of local dressings Ipt d fl or pemicillin
Indolent cases may respond to occlusive treatment as for tropical ulcer

When C diphth 15 present, prel y lar mjection
of antitowan 1s indicated

CUTANEOUS DIPHTHERIA

Skin mnfection with virulent strains of Corvmebacternum diphthertae
causing ulceration 1s common 1n certain dry hot parts of India, Aftica
and the Middle East, and 1s occasionally observed 1n hot moist regions
The mfection may be spread from skin to skin or from the pharynx or
vice versa It 13 not known whether the diphthena organism initiates
the lesion or gains entrance through an abrasion or existing pyogenic
ulceration

Diphtheritic ulcers usually appear on the exposed parts, especially
the legs They appear rapidlv and tend to become chronic and indo-
lent The lesion commences as a vesicle and rapidly ulcerates The
uleers are small, seldom exceeding a fow centimetres across, rounded,
clearly demarcated and may be multiple

The surrounding skt 1s erythematous or shghtly blush, and rased
The edges are mverted and shightly undermined The surface 1s deeply
ulcerated and usually covered with grey exudate or a dark crust

C diphthence can be demonstrated 1n the ulcerated tissue Bactertow
logical assistance 1s required for identification and estimation of
wirulence Pyogenic cocer and other organisms are commonly also
present

Treatment consists of a single dose of 20,000 units of antitoxin intra~
muscularly and the application of lacal penaillin compresses Healing
1s rapud - Sulpt and bland are meffective

Faralytic sequelae similar to those ansmg from faucial diphtheria
have been reported
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SCABIES

DEFINITION
The nch Dermatitis caused by infestation with Sarcoptes scabter.

DISTRIRUTION AND AETIOLOGY

A world-wide complant, especially common in some parts of the
tropics and subtropcs.

Sarcoptes scabter is sery small. The gravid female burrows into the
epidermis and dics at the end of the tunnel after depositing eggs
Lanae hatch 1in a few days and begin further burrows, eventually
maturing m abont 4 weeks Mating takes place on the skin surface
and the ‘cycle’ 13 repeated, the resulting lesion developing rapidly
through the activities of successive generations,

‘Transmission occurs by direct skin contact or through contaminated
clothing or infested bedding

LLINICAL PICTURE

Intense local pruntus and dermatitis usually appear within a few
days of infection The tissuc reaction may, however, he delayed for
weeks 1t 15 probably due to the burrowing, as the mite does not
apparently produce noxtous fluids The first vissble lesion is a reddish
black line a centimetre or more 1n length over which the skin is shghtly
clevated At one end an onfice may be visible At the other a tiny
vesicle conceals the female

liching 1s mitense, especially at night, and frequent seratching and
excoriatton are followed by secondary mfection Unless treated the
lesions persist almost indefinttely and gradually spread from area 10
area
The mite can penetrate the shin everywhere, but 15 found most
frequently wherc the eptthelium 1s thin and delrcate, especially between
the fingers and taes, the backs of the hands, the wmist, the genitals,
gromn, breasts and axillae The head and neck usually escape

DIAGNOSIS

Exarmmnation of scrapings from lesions with 2 lens or the low power
of the microscope may reveal the mite or bits of it The parasite
may be most easily found by selecting for examination the white bleh
usually to be seen at the end of a linear Jesion Tt can often be dissected

ount with the point of a needle, R .
Scrapings are best examined on a shde after soaking them in 10 per
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cent potasstum hydrowide and cosering with a covershp The mate is
pale, roughly globular, ahout 300 p 1n length, has exght very short legs
and numerous bristles

TREATMENT

Pvogenic infections must be treated as they arise

The parts affected or, better, the whole body except the head and
neck, should be scrubbed or soaked once or twice 1n the day with soap
and water (preferably Tetmosol soap) and thoroughly deied Sulphur
ontment, benzyl benzoate or tetmosol are then applied

Bengpl benzoate  An aromatic oily hquid 1s usually made up as a
lation with equal parts atcohol and soft soap It 1s rubbed m well,

satisfactory by atself as a therapeuut agent or prophylactic

PROPHYLAXIS
Cleanlmess and avoidance of comtact with infested bodies and
materials are the first essenuals

MYIASIS AND LESIONS CAUSED BY
VESICAN BEETLES

MYIASIS

The skin may be imaded from tine to tume by the larvae of certain
flies which burrow to the sub tissues and cause Y
lesions i which they mature, escaping for pupation after a vanable
ume

In the tropics such lesions may be produced by Dermatobra homnts m
tropical America and Cordy lobia anthropophaga (the Tumbu fly) s parts
of Afiica The latter fection 15 spread by any means which expose the
human skin to the first instar larva Dirty clothes, or clothes which bave
been dried n the shade may provide the opportuntty for the larva to
reach and penetrate the skin

The penetration of the skin 13 usually unnouced. In a day or two a
papule forms and grows into a furuncular swelling 1 which the larva
becomes active at intervals, causing severe local symptoms, and the
escape of serous flwd from the ‘head’ of the boil at which the postertor
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end of the larva is presenting. The local lesion s fully des eloped within
a fortnight. It 15 intensely painful and there may be Jocal adenttis and
cven a general febrile reaction,

TREATMENT

A film of liquid paraffin 1s placed over the opening in the skin after
removing any scab that may be present, The posterior end of the larva
begins to emerge. More oil 15 added drop by drop. The larva tries
harder to reach the surface for breathing and in doing so lubricates
the walls of the leston After a while 1t can be slowly cxpressed by
pressure (often pamful) on erther side of the lesion,

Healing of the wound 1s usually rapid, but may leas e some scarnng.

The larvac of luchmeromya luteola (the so-called Congo floor
maggots) hatch from the floor of native huts and attach themselves to
those sleeping on the floors During the might the clongated dirty-
white translucent larvae attach themselves firmly to the skin by means
of spines and suck blood, changing colour during the process to bright
red When replete, they drop off the victim and continue their develop-
ment

Blow fly maggots may infest cutancous lestons, bodily ontfices, etc.
Intestinal myiasis 1s mainly accrdental,

Creeping eruptions somew hat similar to those due to aberrant round
worm larvae may anse from cutaneous infection with the larvae or
certain flies, for instance, from infection with the larva of the horse bot
fly (Gasterophilus spp ), each lesion contamnmg a single minute larva,
which has hatched from eggs depostted on the hairs, usually of the
Imbs The much larger larva of the cattle warble fly Hypoderma borrs
may give rise to stmular lesions (See p 189

VESICANT BEETLES

Beetles belonging to the famihes Cantharidae and Staphlimdae are
known to cause lesions of the skin wiich may be both wncom enient
and severe.

0 Lt el dha b ahe matatlin ccaen Soanssh fly,

e ’ raests
cant They are bright orange except for the head, very short wing
cases and last two abdommal segments which are black. They are
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widely distisbuted and known for their wntant eflects, particularly i
the Amazon valley and many parts of Africa Provided they are un-
molested on the skin there is no cutaneous reaction If irmtated or
rubbed 1nto the skin deliberately or at pressure points, such as the belt
or shoulder areas, small bullae, blisters and raw tender ulcers develop
after a latent period of about 12 hours The reaction 1 often mistaken
for fungoid nfections Particularlv unpleasant results occur when the
vesteant matenal s introduced into the eve A severe conjunctivitis
with oedema of the Iids and weeping 1s set up These insects have been
suspected of causing blindness 1n young chitdren

As 10 the case of other novious creatures, some Jocal knowledge of
the genera and species, and their habits, 1s required before diagnosis
can be made
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SMALLPOX

DEFINITION

MALLPOX s a virus infection of cosmopolitan distribution,

commonly met in the tropics and subtropics and of great import-

ance to the health of the community because of its tendency to
epidenuc spread It s essentral, therefore, to have a working knowledge
of 1ts eprdemiology, diagnosis and treatment,

AETIOLOGY

The causatne virus 1s small and exists 1n two mam epidemiological
forms The most pathogenic gives rise to the severe discase tanola
mayor, the less virulent to tartola mnor A third strain, 1acama, is rela-
uvely non-pathogenic and 1s modificd by passage through the calf for
use in vaccnes Severe and nuld forms of the disease persist in certain
endemic areas

Infection occurs \1a the resprratory tract and is spread by secreticns
and discharge from the shin lesions The discase is transmitted freely
by infected clothing, paper and dust

The sexes are equally affected Any age is susceptible but in an
unprotected community the disease appears commonly n children

CLINICAL PICTURE

The chinical picture of ranola major is compounded of the toxic effects
of the virus and those of secondary imaders of the skin lesions The
mcubation period varies from 6 to 20 days.

The onset 1s usually abrupt, often with ngor Headache and back-
ache are common and severe, prostration is out of proportion to the
fever In this stage the dragnosis 1s difficult, and the disease may be
mustaken for influenza After 2 to 3 days, however, the rash appears
As the eruption develops the toxic effects of the virus abate and are
replaced by those of the secondary infection of the skin lestons. There 1s
thus commonly a biphasic temperature chart

‘There may first be a general or localized flushing of peripheral
vessels, often confined to the face and ‘bathing trunks® area. In severe
cases this flush may be jed by | hial h hage The
true rash appears first on the forchead and often the wrists It spreads up

the fore-arms and legs and appears on the back of the trunk Its dis-

tribution 15 centrifugal There are more lesions on the legs than the

thighs, on the forearms than the upper arms, on the upper half rather
338
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than the lower half of the face The rash may follow lines of pressure,
cg the beltline, or scratch marks The axilla 15 usually free The
whole rash comes out m the course of 48 hours at the most

The first lesions are reddish macules which may be mstaken for
measles These rapidly turn nto papules, vesicles and ultimately
pustules The papules are rounded, up to a quarter of an mch across,
hard and deep n the shin Many remain discrete, some become
confluent In very severe cases the
lesions mav become haemorrhagic
and widely confluent, They are
ninged by a narrow 1rregutar zone
of erythema The vesicles arc
domed, not casily broken and do
not collapse completely when
broken Pustules, sometimes cen-
trally depressed (umbihicated), form
and eventually desiceate, leaving 2.
crust, which 1n turn drops off and
leaves some piting The develop-
ment of the lesions proceeds mn

roughly the order of their appear- Fic 49 Smallpox

ance, so that those on the face Note centriiugal rash distnbution and
b evidence of photophobia

teach the pustular stage shortly [Courtesy of Dr W H P Lighthods]

before those on the trunk On the
whole the lesions are thus all very much in the same stage of develop-
ment at the same time The procession from macule to pustule takes
anything from 5 to 7 days In very severe cases the lesions may be
confluent In such cases the secondary mfection 1s very severe and
usually fatal

1 . ' L . '
pa
drop out, sometimes weeks after the onset

The mucous membranes may become 1nvolved, especially those of
the mouth and sometimes the pharynx and larynx (sumetimes with
acute otdema) and even the trachea Mucosal vesicles usually break
down into shallow unlcers Vesicufation mav appear i the mouth
before 1t develops on the skin

There 15 often a muld generalized adenius

Conjunctivitis and photophobia are early and severe n most cases
Pustules may form i the conjunctva and cornea The lids may be
oedematous  Keratius may develap and spread rapidly, leading to
corneal ul a of whale cornea Sight
may be permanently ympaired by these complications




XXIX
SMALLPOX

DEFINITION
MALLPOX 15 a virus infection of ¢ pol; drstril
commonly met mn the tropics and subtropics and of great import-
ance to the health of the community because of its tendency to
epdemic spread, Tt is essential, therefore, to have a working hnowledge
of 1ts epidemiology, diagnosis and treatment

AETIOLOGY

The causatnve vrus 1s small and exists 1n two mam epidemiological
forms The most pathogenic grves rise to the severe diseasc ranola
mayor, the less virulent to 1arnwla miner. A third strain, tacina, is rela-
tnely non-pathogenic and is modified by passage through the calf for
use in vacanes Severe and mild forms of the disease persit in certain
endemic areas

Infectron occurs vaa the respiratory tract and 1s spread by secretions
aud discharge from the shin lesions, The disease is transmitted freely
by infected clothing, paper and dust,

The sexes are equally affected. Any age is susceptible but i an
unprotected communtty the disease appears commonly in children

CLINICAL PICTURE

The chnical picture of 1arwla major 1s compounded of the toxic effects
of the virus and those of secondary invaders of the skin lesions. The
wncubatan perwad varies from 6 1o 20 days.

The onset 1s usually abrupt, often with rigor. Headache and back-
ache are common and severe; prostration 1s out of proportion to the
fever In this stage the diagnosss is dsfficult, and the disease mav be
mutaken for influenza Alfter 2 to 3 days, however, the rash appears
As the eruption develops the tovic effects of the virus abate and are
replaced by those of the secondary mfection of the skin lesions There is
thus ly a biphasic p e chart

There may first be a gencral or localized Rushing of peripheral

) - s e ced sl e e abea? nman

o e v

the fore-arms and legs and appears on the back of the trunk its dis-

tribution 1s centrifugal There are more lesions on the legs than the

thighs, on the forearms than the upper arms, on the upper half rather
338



Smallpox 341

TREATMENT

There is no specific treatment for the stage of viral infecuon General
nursing, feeding, ete, is of tremendous 1mportance

The secondary infection of the pustules can be much modified by the
early use of sulphonamides or pemailhin The latter 1s much the
superior onece pus has appeared

All cases must be solated and kept under fly or mosquito netting
All secretions, scabs, ete., should be regarded as highlv infectious and
dust should be controlled as much as possible

Patients must be regarded as infectsous until all lestons are healed and
scabs separated

Prevention of spread 1n an outbreak should be attempted by vacena-
uon of all contacts and other non-vaccinated persons Contacts shoutd

d for 16 days Vaccinal may protect or lead to modi-

ﬁcauon of the disease if performed within 4 or § days of exposure

Control of smallpox 1n a community 15 largely a matter of mass
vacanation
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COURSE AND PROGNOSIS

The outcome and length of the iliness depend largely on the intensity
of the imitial virus tosianty and that of subscquent secondary infection
(commonly staphylococcal)

In unprotected subjects, especially in children under 5 years old, the
prognosis 1s bad; the death rate may be as high as 50 per cent in local-
1zed eprdemics The seventy of the disease 1s much lower in vaccinated
mdwduals Vacemation in mfancy will protect until about puberty.

Severe early toxic symptoms usually herald a severe attack The
more severe the skin lesions the worse the outlook,

Absence of renussion between the primary and secondary fevers 1s a
bad omen

DIAGNOSIS

The body must be examined in a good light and the type and dis-
tribution of the rash carefully determined. The early severe toxaema
15 often suggestne in an endemtc area, especially during a known out-
break Ths 1s absent in chickenpox, which 1s perhaps the commonest
source of confusion In chickenpox the skin lesions tend to come out in
successtve crops so that several stages of development are present at any
one time The lesions are irregular in size, smaller than those of small-
pox, roughly oval in outline, and very superficial The vesicles are easily
1uptured, and empty completely. Surrounding erythema is distinct
Vesicles mature 23 hours The whole cycle from macule to scab
takes only a few days and 1s often complete tn two. There are fewer
lestans on the extremuties than on the trunk, on which the Jesions first
appear; the axilla 1s invaded; there are few on the hands and feet

The history of successful vaceination or otherwise should always be
ascertained. Successful vaccinanon less than 3 years previously 5 a
strong point agamst the diagnosis of smallpox. The early stages of the
rash may be mustaken for measles or typhus, the papulo-vesicular

. R T AETE T AETES .

Laboratory diagnosss requires skilled obser ation,
Vesicular fluid or crusts may be collected for bacteriological 1denti-
N - . PR U

by staimng the scrapings of mucosal lesions, papules, vesicles, but not
pustules This methed helps to differentiate smallpox and vancella 1n

which elementary hodres are few.
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No pit between nostnl and eve
Viperinae
(Vipers, adders, etc )

Pit between nostrals and eye
Crotalinge
(P1t vipers, rattlesnakes, etc )
{cy Fangs most postenior teeth in upper jaw, Head scales large
Nostnls lateral

. Colubradar (Opisthogls pha)
(Boomslang, tree snakes, etc |

Paoisonous sea-snakes helonging to the family fdraphudae abound in
certain Eastern waters and are a real hazard to fisherfolk  Common
genera nclude Lapenus, Enlydrina and Hydrops. These snakes have
lons thn bodues, 2 small head and large scales, practically no nech and
a wide flanged tail

SNAKE BITE

The 1ncrdence of snake bite vanies widely from region to region In
many districts an spite of the large population of poisonous snakes,
bites and fatalttes are relatively uncommon In others bites are frequent
and the annual death rate 15 conaiderable

Most butes occur on the extremties and many result from careless-
ness, such as putting hands 1nto holes and burrows, or stepping over
logs without looking Few snakes are aggressive, most get out of the
wav when disturbed They are nearly all nocturnal in therr hunting
habits, and many aceidents result from walking 1n the dark without a
light

The fear of snakes 1s very real in many tropical countries and natines
are nchined to regard any umdentified 1njury to the feet, especrally at
mght, as snake bite The psychological effect 15 often profound, the
patient 1s sometimes shahing, sweating and shocked with fear. It 1s,
therefore, except i obvious caes, usually necessary 10 make a careful
examination to determine whether snake brte 1s present or not

Fang marks may gae a cluc In the casc of clapnes, vipers and pic
vipers an unobstructed bite leaves two well marked fang punctures st
about hall an inch to an inch apart The bute 15, however, not often
fully effective and the skin may be torn, lacerated or scratched because
of indirect aum or clothung Bites by opisthoglyphs usually show a row
of teeth marks 1n fiont of the fang punctures A row of teeth marks
only mdicates a non-poisanous bute The Jatter should nevertheless be
regarded seriously as secondary and sometimes anaerohrc infection may
result patticularhy after the bire of large snakes such as pythons

The efTect of the bite 15 dependent on mans factors, mecluding s
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SNAKE BITE, SCORPION STING AND
SPIDER BITE

INTRODUGTION

IN what follows the effects of snake bite, scorpion sting and spider
bite are discussed.

Many other posonous creatures lurk in the tropics, including
lizards (the Gila monster), toads, various anthropoda, poisonous fish,
shell-fish and jelly fish Informaton roncernng the effects of the
respectne envenomations, some of which may prove fatal, should be
sought from appropriate local tests

SNAKE BITE

The speafic antitoxic treatment of snake bite depends upon the
rough denufication of the snake. It is therefore important whenever
possible to identify the suspected repule. For this purpose the head and
a few tnches of the bady are required For complete identification the
snake should be preserved whole,

LXAMINATION OF THE SNARE

First examine the teeth, It may be necessary to incise the mucosa to
identfy the fangs. Posson fangs are long sharp teeth set in the upper
jaw They are usually single but may be in pairs or threes

Examune the head with care, using forceps and not fingers Venom
remains actrve for a considerable pertod after the snake’s death, and
accrdents have occurred through careless handling

The following simple key will help to identify the main groups of
terrestrial poisonous snakes

{a) Fangs fixed i the upper jaw below or in front of the eyes If
other tecth are present in the upper jaw, they are few and posterior
to the fangs Head covered with large scales Nostrils lateral,

Elapidae (Proteroglypha)
{Caobras, mambas, tigersnakes, etc.)

(#) Fangs erectile on upper jaw, lying at rest retracted against the
palate and pomnting posteriorly Fangs often mn pairs and usually the
only tecth in upper jaw. Head usually covered with small scales;
occasionally with large. Nostnls usually vertical.

. Pipendae (Solenoghypha)

342
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obstruction of the airculation must be swaftly apphed In general the
aim shauld be complete but intermittent obstruction of the blood flow
by tourmquet
As soon as possible after the bite a tourmquet should be apphed at a
suitable pont, 1€ above the elbow 11 the case of the forearm or hand
and above the knee 11t the case of the leg and foot When the bite 1s on
a digit a tightly-tied ligature proumal to the bite may be sufficient
Tourmqguets over the soft tissue provimal to the bitten area are prob-
ably of little use, unless an attempt 15 made to wash out the local toxin
by the double tourntquet method A proumal tourniquet above the
knee or elbow 1s pulled tight to obstruct all circulation A second
tourmquet, loose enough to abstruct only venous flow, 1s placed above 1t,
and a vem in the hmb 15 opened The lower hgature 1s loosened for 2
minute of two and then tightened Bleeding takes place from the mased
vem and local mcisions and may wash out some venom
e tots B . . - i
In any case, they should be remoy ed as soon as more effective measures
become available
Local Treatment The bite wound should be washed to get nd of any
senom which may have spilled from the fangs at the time of biung
Incisions or suctton over the area of the bite probably do very little
good Indeed, some of the worst cffects of non-lethal bites have resulted
from mexpert mcisions tnvelving local nerses and vessels
The local application of ch such as the time-} per-
manganate crystals 1s useless and may aggravate the injunes sustained
during biting or enthusiastic incision
Nevertheless, especially in vipenine poisoning tmmediate attention
must be paid 10 the bite wound, in order to mimimize the necrotizing
effects of the \enom on the local tissues
For this purpose the local injection of antiemin or watery suspen-
sons of s0ap, or of salutions of magnestum sulphate have been recom-
mended The results are, however, cquivocal, even wth the local use of
antisenin, which should not be used 1 any case if ocdema s alreads
present
The best results are obtained by cooling the bitten area as quickly as
possible After appheation of the higature or tourmquet, the imb shoutd
l;'f washed and immersed 1n cold water almost solid with 1ce cheps.
. sequently the area
. up to 24 hours
onged periodically
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posttion, the accuracy of the attack, the deflection or otherwise of the
snake’s aim by clothing, the amount of venom injected, the physical
state of the patient at the time of biting and the patient’s age. The dose
of venom injected depends to some extent on whether the snake has
already been hunting before the bite occurs; bites in the early morning,
for instance, may contain lcss venom than in the early evening at the
beginning of the night's hunting. A snake may occasionally hite without
njecting venom  Children, other things being equal, are more seriously
affected than adults,

VENOMS

The principal pharmacological effects of snake \enoms are neuro-
toxic and haemotovic. Some snakes inject only the former or the latter,
the majority a mixture. Proterooglyph snakes inject largely neurotoxin,

. A S AR G P
mvolved early and may be paralysed. Autonomic effects are common
and lecomotion 1s often affected.

Haematoxins may produce shock, capillary bleeding, haemolysis
and anticoagulation or coagulation or both. Lecal tissue damage,
including bleeding, is more severe than with neurotoxins,

The fatal issue 10 elapine poisoning occurs quichly, 1.e. within 1103
days It may be rapid or delayed for 2 week or longer mn viper poisoning

Few opisthogly ph venoms cause serious intoxication,

‘The venoms of sea-snakes are basically neurotoxic but contain anti-

. e e . ol

Temn + ey

P 1 scale; in the ime some beneficial effect results from
the use of cobra antivenin

IMMEDIATE TREATMENT

Immobilization Venom is absorbed rapidly from the area of the bite
and s distributed to the rest of the body via the lymphatics and venous
P RN

e fa by il 2y d e n kT an bneeikls

movement. . N
Tourmguet* Transport of the venom from the bitten tissues is often

a serious or lethal dose may be absorbed in a matter of

very fast;
R essful bite, To be effective, therefore, artificral

munutes after a succe
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than as alternatives Cortisone 1s given 1n doses of 50 to 100 mgm 1n
24 hours

The use of antihistaminic drugs during the shock of snake bates 15
somenmes helpfut but care should be tahen to avoid their hypotensive
effects

SNARE VENOM IN THE EYES

“T'he fangs of certam cobras, particularly N mgrrollisin Africa, areso
designed that venom can be ejected at right angles to the length The
snake mstead of striking, ‘spits’ The stream of v enom squurts for some
fret and may strike the vicum’s face and eyes Panful conjunctivitis
with rapudly developtng palpebral oedema results and there may be
sertous consequences 1f the skin or conunctval surface is broken,
allowing penctration of the venom 1nto the tissues

Treatment consists of washing thoroughly with bland solutions such
as boric acid, or with milk or water ITustillation of dilnted antivenin
often brings rmmediate or carly rehef

SCORPION STINGS

Many genera and species of scorpions are found in the tropics and
subtrapics All should be regarded as potsonous, although the size of
the arthropod and the degree of toxicaty of the venom vanes widely
from regton to region

Scorpions shelter by day n warm dry areas undet stones, 1n crevices
10 rocks, m wood piles, inside shoes and cupboards, etc They are most
actve at mght

Sungs are largely the reward of the careless and unwary and should
be few and far between with reasonable care The potson s injected
by a stingin the termial abdominat segments usually with the tarl bent
forward over the body

In many parts of the world the incidence of stings 1s high, the
mortality rate low Insome districts there may be considerable martality
amongst children. Scorpion stings should always be regarded seriousty

The signs of sunging are similar i alf parts of the sorld, but vary
#reatly m degree Local reactions are severe in most cases General
effects come on rapidly or may be delayed for some hours afier the
sung The effects of the venon ate essentially nenrotoxie and are dis
played at hewr worst i youny cluldien

The sung leaves a single puncture 1t accurs most commonly 1 the
legs and feet The lacal reaction 1s immediate and usually extremely
pamnful Ared wheal appears at the site, the surrounding tissues hecome
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This cooling treatment greatly reduces local pain and is very effectine
in modifying the often disastrous local effects of the enoms of snakes
such as Lehis spp, and rattlesnakes.

FURTIIER TRFATMENT

The patient should be treated in hospital as soon as possible. Lxcept
for the limb being subjected to ice, the body should be kept warm

Antivenin should be administered immediately. It should be given
intravenously where possible, otherwise intramuscularly. Specific
antivenin 1s desirable but if there is no mformation r('gardlnv' the
species of snabe, polyvalent serum must be gnen.

Information should be available regarding local possonous snakes
and every effort must be made to deade the nature of the snake
coneerned in any particular cpisode, in order to determine the best
antn enin for use.

Proper precautions with regard to possible sensthirafy to serum must be laken
Some of the direst consequences of snake bite arise in fact from the
treatment with antivemin Immediate anaphy Iactic shock is a dangerous
hazard and serum sickness may develop a week to ten days after injec-
tion of the antivemin The short delay required for the determination of
sensitivity by intradermal injection of 0 1 ml of the antivenin 1s rarely
significant from the pomnt of view of the envenimation If sensitivty
exists, the anunvenin must be administered in the usual gradually in-
creasing desensitizing doses Only 1n extreme cases of possoning is the
blind use of antnenin justifiable.

GENFRAL TREATMENT
Treatment of gencral effects is very smportant Haemotoxe venoms
such as those injected by vipers frequently lead to severe shock or
haemorrhage, which must be treated by intravenous restoration of
blood volume with plasma or blood In cases of viperine bite, bleeding
from the incised wound may lxc severe and a careful chech should be
kept on the blood loss Transh is freq Iy necessary N
venoms, such as those 1jected by cobras, lead to respiratory failure and
artifial respiration may be essential

Local pain may be relieved by cold and rest or elevation, but is often
difficult to deal with, since depressive drugs including barbiturates and
morphine may not be advisable. In some cases, however, they may be
essential.

In elapine poisoning ergototamme tartrate may be helpful Coramine
and other cardiac stimulants may also be gnen.

Prednisolone, cortisone and other allied substances have been used
in the hospital treatment of snake bite with vanable success They

should wsually be i

ded as ad to therapy rather
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than as alternatines Cortisone is given n doses of 50 to 100 mgmn
24 hours

The use of antihistamtnie drugs duning the shock of snake bites is
sometumes helpful but care should be taken to avoid their hy potensive
effects

SNAKE \ENOM IN THE EYLS

1he fangs of certain cobras, particularly N migneollisin Africa, areso
designed that venom can be egected at right angles to the length The
snake mstead of striking, ‘spits” The stream of venom squirts for some
feet and may strike the victim's face and eyes Painful conjunctivitis
with rapudly developing palpebral oedema results and there may he
serious consequences 1f the skin or conjunctnal surface 15 broken,
allowing penetration of the venom 1nto the tissues

Treatment consists of washing thoroughly with bland solutions such
as borie aaid, or with milk or water Instilation of diluted antevenm
often brings immedsate or early relrel’

SCORPION STINGS

Many genera and spectcs of scorprons are found 1 the tropics and
subtropics All should be regarded as possonous, although the size of
the arthrepod and the degree of toxicity of the venom yvaries widely
from region 10 region

Scorpions shelter by day m warn: dry areas under stones, 1n crevices
in rocks, in wood piles, inside shoes and cuphoards, etc They are most
actine at mght

Stings are largely the reward of the careless and unwary and should
be few and far between with reasonable care The powson 15 myected
by a sungn the terminal abdominal segments usually with the tatl bent
forward over the body

In many parts 91’ the world the inadence of stings 18 high, the

greatly 1n degree Local reactions are severe 1n most cases General
effects come on rapidly or may be delayed for some hours after the
sting The effects of the venom are essentiallv neurotoac and are dis-
plaved at thewr worst 1n young cluldren

The sting leaves a single puncture It accws most commenls 10 the
tegs and feet The local reaction 1s immediate and usually extremely
pamnful A red wheal appears a the site. the surrounding tissues become
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Thus cooling treatment greatly reduces local para and is very effectoe
n modifying the ofien disastrous local effects of the \enoms of snakes
such as Lehs spp. and rattlesnakes

FURTItER TREATMENT

The patient should be treated in hospital as soon as possible Except
for the lunb heing subjected to 1ce, the body should be hept warm

Antivenin should be admunistered immedrately, It should be given
intravenouslv where possible; otherwise intramuscularly. Speofic
antivenm s desirable but of there 1s no information regarding the
species of snake, polyralent serum must be given

Information should be available regarding lacal poisonous snakes
and every effort must be made to deaide the nature of the snake
concerned 1n any particilar episode, in order to determine the best
antivenin for use.

Proper precautions wath regard to possible sensituuity to serum must be laken
Some of the direst consequences of snake bite arise in fact from the

wath anti Immed: phylactic shock is a d

hazard and serum sickness may des elop a week to ten days after injec-
tion of the antivemin The short delay required for the determimation of
sensitivity by intradermal injection of o 1 ml of the antienin is rarely
significant from the pomt of view of the envenimation If sensitnty
exists, the antivemn must be administered in the usual gradually m-
creasing desensitizing doses Only m extreme cases of poisoning 1s the
blind use of antivenin justifiable.

GPNERAL TREATMENT

Treatment of general effects 1s very unportant Haemotoxic venoms
such as those injected by vipers frequently lead to severe shock or
haemorrhage, which must be treated by intravenous restoration of
blood volume with plasma or blood In cases of viperine brte, bleeding
from the 1ncised wound may be severe and a careful check should be
kept on the blood loss Transfusion 1s frequently necessary Neurotowc
venoms, such as those injected by cobras, lead to respiratory farlure and
artificial respiration may be essential

Local pain may be relieved by cold and rest or elevation, but 1s often
difficult to deal with, since dep drugs including bark and
morphine may not be advisable In some cases, however, they may be
essential.

In elapine posoning ergototamine tartrate may be helpful Coramine
and other cardiac stimulants may also be given

Prednisolone, cortisone and other allied substances have been used
1n the hospital treatment of sna‘kc bite with varable success They

should usually be ded as ady 10 therapy rather
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an nch long, the abdomen large and shiny black, marked ventralty
with a charactersstze red hourglass pattern The male 1s much smaljer

‘The web 18 coarse and ifregular and contamns a tube in whith the
spuder lutks. It 15 frequently found in corners and holes an barns and
outbuildings Biting often occurs m outdoor privies

The effects of the bite vary considerably In many cases bites pro-
bably occur without notable symptoms but they may be followed by
severe local and general reacuons, the development of which has been
watched experimentally by observers who have subjected themselves
to biung

There may be local stinging pain, erythema and cedema Severe
painspreads raprdly from the bitten area to local mustles and eventually
to the chest, abdomen and hmbs Muscular spasms, espeeliy of
flexar muscles, cause the patent to double up Tremors and convul-
stons are common and severe Sweating and excessive salivation are
common \ ascular collapse may appear within a fes hours of the bite
There is fr severe pam d by ahd; 1
ngihty The temperature rises, the pu)se rate 1s fast and there may be
profuse sweating

Deaths occur as a rule only n v ery young children

7 reatment Anmcnm has been prepared and used successﬁxny by
the lar route Int or
of 10 to 20 ml of 10 per cem calcrum ghuconne 15 said 1o Teheve the
muscular spasm Hot baths may also relieve the spasms

Arachmd poisoning has alse been reported from Chile Here the
acine agent is the spider Lovosceles laeta The bite 15 Jollowed by a
severe pamnful erythematous oedematous focal reaction sometimes
assaciated with mdc‘spr::xd ncdcma of(hc lxm Withia a week blisters

[P SR

and muohung especialls the backs of the hands and the fingers, often

n a lew fatal accrdents.
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oedematous and there may be some oozing of blood. In the first few
minutes the pulse may be slow and lachrymation, nasal secretion and
repeated sneczing are common, Sweating may be profuse. The skin is
pale. There may be salivation, nausea and vomiting. The pupils are
sometimes widely dilated. The patient complains brtterly of the local
paimn, 1s often dizzy and trembling. Central nervous changes develop
m a few minutes to hours, with intense headache and restlessness,
Local pain and tenderness continue, in some species local subcutaneous
haemorrhage and even gencralized petechial haemotrhage may be
p ed Coma and resp v depression may develop in severe
and fatal cases within a few hours of the sting Vascular collapse is a
common terminal event after sunging by certain species. After re-
covery, which 15 usually a matter of 12 hours or so, the area stung may
remam numb for days

TREATMENT
Information regarding the local species of scorpions and the avaia-
bility of antwenin 15 important in a given district If possible, the
scorpion should be killed and kept for examination.
Rapid local rehef is often obtained by the subdermal injection of
A T T AT el

ng the poison by the eatly admi: ion of specific antivenin, etther
subcutaneously or intravenously. 5
Sera made from horses are hiable to cause anaphylaxis in sensitive
drvidh and must be admi d with caution Bovine sera are
sometimes prepared to minimize this risk.
Some authors rec d the combinaton of anti and a
svmpathicolytic drug such as Rogitin sn severe general intoxication

SPIDER BITES

Mest spiders hay e posson fangs but few are powerful enough to ingect
the venom through the human skin The bites of certain gencra are,
however, known fo cause sertous tovic symptoms and even death
Details of porsonous sprders should be sought in the localities concerned,
and only the bricfest mention 15 necessary here,

The best known porsonous spider is the Black Widow, Latrodectus
mactans, which is found in many parts of ll}c world, mchvxdmg the
United States, and parts of South America, As in most arachnid posson-
ings man 1s bntten only by the female. The body 1s round and about half
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develop some tume, even years, alter the patent has left the endemic
regton for a more temperate chrmate

The classical picture was regarded at one time as primanly a disease
of Europeans and those of mived blood Vancties of the syndrome,
however, occurred frequently 1n Indian troops during the recent war
1t 1s possible that the disease may hase been previously overlooked in
coloured commumitees,

Classical sprue rarely occurs 1n children, 1t 1s a disease of middle hfe

Women especially when pregnant are saud to be more susceptible
than men, except when the latter are under ctreumstances such as
those of military service

PATHOLOGY AND PATHOGH NESIS

There 15 no convincing evidence of the evistence of any specific
infective agent Previous or conll‘mporancous amotebic or bacillary
dysentery or other dysent; do not p pose 1o the
appearance of sprue.

Certain features of sprue may be explamned to some extent on the
assumption of primary dictary defictencies of one kind or another I
has been suggested, for instance, that the megalocvtic anaemia of
sprue anses from deficiency i extrnstc haemoparetic factor The
anacmia, however, often develops 1 cases m whech there 1s no evidence
of the exclusion of this factor, and the picture of nuintional macrocytic
anaema and not of sprue is the usual sequel of such deficiency

Recently emphasis has been laid on the possibility that the syndrome
ongates from primary deficiencses of certain vitamuns especially those
ofthe B, group These deficiencies might anse directly from inadequate
ntake or indirectly from non-absorption or defective intestnal bio-
synthesss On the whole there 15 ittle evidence that deficiencies per s¢
are a constant feature of the geness of sprue Unquestioned vitamun
deficiencies do, howeser, deyelop 1n the syndrome and 1t 1s often diffi-
cult 1n a particular case to decide whether these are primary or not
The balance of the evidence suggests that they are not The chinical
picture of vitamin B deficiency differs from that of sprue It appears
wherever the deficiency ewsts, and are as common in Africa, where
sprue sy en rare, a5 m India, where sprucis endemic Furthermore, the
patent vitamin deficiencies 1n sprue can be restored without appre-
aiable effect on the ling basi¢ defi m intestinal

It has recently been suggested that the sitamin deficiencaes of spruc
anse from interference with intestinal bisvnthesis of the vitatmms,
resulting from redistribution of mtestinal hacterra, which have been
shown in some cases to flourssh in the small tntestine

There 13 no evidence of primary endoerme dusfunction in sprue, The




XXXI
IROPICAL SPRUE. THE ‘SPRUL SYNDROME’

DEFINITION
ROPICAL SPRUE: A metabolic breakdown of the gastro-
intestinal tract of unknown actiology. The fully developed
classical case is charactmzcd chmcall) by steatorrhoea, glossitis
and , ab rapid loss of weight
and megalocvue anucmm
It 15 common practice 10 include as the ‘sprue syndrome’ other
chnwcal conditians, such as those which werc prominent 1 Burma
during the recent war, in which certain features of the classical picture
may predominate, while others may be absent

DISTRIBUTION
The spruc prcture 15 found in parts of the tropics, subtropics and
the New World, the distribution is regional rather than chimatic, It
oceurs most frequently in parts of India, Burma, central and southern
China, Indo-China, Ceylon, Java and Puerto Rico It has been
described also in the United States, Central America, the Guianas,
the West Indies, Japan, Hong Kong, Malaya, the Phulippines and the
Fi1 Islands Isolated cases have been reported in Mauritius, Malta,
southern Italy, the Middle East and m parts of Africa, During the war

11 India and Burma the ‘syndrome’ appeared 1 ‘epidernic’ form,

AETIOLOGY

Tropecal sprue may have a very localized distribution in a given area
It may, for mstance, occur 1n several occupants of the same house, or
several members of one farmly A variant of the syndrome, the so-called
hill diarrhoea, 1s sometrmes seen 1n high alutude stations in India

There may be a seasonal variation m incidence, this was a notable
feature of the Durma cpldcmlcs n the war.

Ci on inad diet s a p factor in
the clinical history of certain forms of sprue On the other hand, the
classical syndrome tends to dmdop most commonly 1n an economic
group d to a well-t d and more than ad. diet.

‘The indwadual subject usually gves a history of having ned for

some time, usually for years, in a recogmzed endemic area, Occasion-
ally he may have resided 1n the region for only a few weeks. Sprue may

350
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diffusely or largely replaced by pale fat-free and practically acellular
tissue Imolvement of the spinal cord such as seen in pernicious anaemia
15 rare,

LABORATORY FINDINGS

Fat absorption, The stool usually contains excess total fat. Indwvidual
speamens may, however, have normal fat content The rate of ab-
sorption of fat can therefore be determined only by a fat balance test,
such as the following* The patient 15 given a charcoal marker and over
three days receives tn his diet a known quantity of fat (usually about
100 gms per day) At the end of the period 2 further marker 15 given
and all facces passed between the tho markers are collected and mixed
for estimation of fat content The result ts expressed as a percentage of
the fat ingested

‘The normal subject absorbs about g5 per cent of ingested fat, the
sprue case absorbs considerably less

Faecal fat 1s present as free fatty acrds and soaps (split) and tn-
glycendes (unsplit) The ratio of split 1o unsphit fat 1s high, 1¢ 3 1
to 6 1 (normal about 2 1)

A simple alternative to the fat absorption test 15 the study of the
absorption of vitamin A or Folic Acid, using standard methods

Blood fat The resting total fatty acid content s about pormal The
total blood fat curve after a meal 1s low The chylomicrograph (ind-
cating particulate absorption) 1s flat 1n cases of sprue with diarrhoea;
1t may be normal in non-diarrhoeic cases

Blood sugar The fasting glucose concentration 1s often low The
post-absorptive curve for glucose 1s flat, the curve for fructose 1s normal

The disappesrance of glucose from the blood stream after intra-
venous injection 1s normal or slightly delayed

Blood Electroly tes

Plasma inorgame phosphate concentration m the fasting patient hes
within normal limts

Serum sodium chlonde and polasstum tend to remain within normal limtts
until the late stages which may be associated with dehydration and
shock Under these circumstances the serum sodium values are low, the
chlonde also low but less reduced in proportion Potassum con-
centrations remain unchanged

Plasma calaum concentration may be low, especially 1n cases with
tetany Normal caleium values may obtan 1n some tetanic cases, 1n
which the magnesium concentration 1s low

Blood protern’ In sery advanced cases or in patients who have been
living on diets deficient in protemn the blood protemn levels may be
very low The alburmn content 1s principally affected
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low serum calcium and tetany sometimes present, and the flat glucose
tolerance curse are due to absorptive defects The sodium and chloride
deficiencies seen in late cases result from fluid and electrolyte loss and
are not related to adrenal insufficiency

The primary disturbance 1 sprue seems to be defective intestinal
absorption, 1nvolving particularly fat and certain carbohydrates.

It appears to be mainly the particulate absorption of fat which is at
fault The intestinal juices contain their normal complement of
enzymes and the spltting of triglycerides proceeds normally Because
of the incomplete absorption of trigly cerrdes, however, the quantity of
free acids produced in the intestine 15 increased Unsaturated long
chain fatty acids are absorbed 1n unusual amounts, pessibly accounting
for the excessive secretion of ntestinal mucus which is beheved to be
responsible for the so-called ‘deficiency’ pattern seen in the barum
meal. The more saturated acids are less well absorbed and cause
mtestinal irrttation and diarrhoea Insoluble soaps are formed with
calctum, leadng to abnormal loss of that mineval, Bacterial invasion
of the disturbed small intestine takes place and may lead, as mentioned
abore, to secondary avitaminosis

There 15 at present no good explanation of the origin of the absorptive
defect There seems to be in some cases a temporary or inherent
1 ileal onigin similar to that arising n
post-operative gastrocolic fistula It may be that the primary cause of
the defect varies from case to case Dretary faults such as the ingestion
of ranctd ammal fats, deficiencies, disturbances in intestinal enzyme
metabohsm, and changes in the intestinal flora may be concerned in
the individual case.

Although 1t appears that the basi

defect in spruc 1s farlure of intes-
e ey D T T e

cases the latter may disappear before there 1s any notable climcal
improvement

MORBID ANATOMY

There 1s nothing specific to sprue
) ) ) ~o- #1a-T-- ~erophic

»e per-

- some-
times reveals a decrease m absorptive surface, with fattenmg and
coalescence of villi, and mnerease in numbers of goblet cells There may
be a subepithehal cellular infiltration with plasma cells, lymphocytes
and eosinophils. Ocdema is common. These changes do not occur in
idiopathic steatorthoea. The red hone marrow may be increased
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CLINICAL PICTURI
The climcal history reveals present or past sojourn in an endemic
region There may or may not be evidence of sustained subsistence on
a deficient diet
The b of the syndrome may be so indefinte as to be missed
altogether Frequently, however, there 1 an il short afebnle
attack of watery diarrhoea, or a series of such attacks with intervals of
remussion. At this stage a mistaken diagnosis of food poisoning or dysens
tery 13 common
‘The motons duning the diarrhoea are at first urgent, watery, pale,
frothy and offensive A few motions only are passed in the day, com-
monly i the morning Immedhate relief 1s commonly obtained by rest
1n bed and a high protein diet With or without such treatment remus-
sions are to be expected, alternating with further periods of diarrhoea or
looseness lasting a few days or weeks
Gradually the looseness or diarrhoea becomes a constant feature and
the character of the stool changes slowly to that of the classical sprue
stool, greasy, bulky, gascous, soft, pale and foul-smelling Remusions
frequently occur even at this stage, m which the diarrhoea and the
appearance of the stool improve Eventually the condition becomes one
of habitual looseness or mild diarrhoea Several stools are passed 1n the
day, chiefly n the morning The desire for staol 1s urgent and the motion
1 passed explosively with accompanying large volumes of gas Defaeca-
tion 15 painless, but 15 commonly preceded by abdominal colic
This development of the syndrome from carly diarrhoea 1s the com-
monest form of 1ts appearance, but i some subjects, the diarrhoea may
not deyvelop unti) other features of the syndrome have appeared Thus
loss of weight, dyspepsia or sore tongue mav be the first indication of
1he onset
Dyspepsia at some stage 1s a constant feature It uswally comes on
after the diarrhoca and varies in ntensity from one case to another and
from time to time 1n the same case The patient complams of flatulence
and abd discomfort especially after food Abd, |
becomes marked, especially 1 the lower half of the abdomen, due to
distension of the small intestine The dyspepsia and distension develop
i sevenity during the day, becoming commonly more acute untl the
' » the abdomen
and penstalsis
. §l {The ‘sprue

abdomen’ }

Examination of the gastric Juice may 1eveal achlothvdnia at any
stage This 1s frequently 1nconstant, and responds well to histamine
In some cases the juice aciditv 1s normal or high In the dyspeptic
case a barium meal shows delayed gastric emptying and 1rregular
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Prothrombin In severe cases the prothrombin index is often Jow and
can be restored by the parenteral admimstration of \itamin K.

Btood Cells

Enthrogytes. In the developed case anaemia is present. The cell
count usually ranges between two and four mutlion erythrocytes per
cu mm It varies considerably from time to time 10 individual cases.

The blood preture 15 one af macrocytosts, whhich may be pronounced,
and some degree of aniso- and poikilocviosis The Pricesfones cune
resembles that of pernicious anaemia The mean cell volume is raised
above normal and the cell haemoglolun content is high,

The anaemia ts thus hy perchromic with a colour index greater than
t o, O Iy 1t may he hypach ic.

Lencocytes show no charactenistic changes.

GASTRIC JUICE

Frec hvdrochloric acid may be absent Achlorhvdria is seldom
histamine fast Occasionally there may be hyperchlorhydria The
enzynies are normat

DUODENAL JUICE
Enzvmes, pigments, bile salts are normal Emubificavon of fat is
normal Intestinal bactena may be present in large numbers.

FAECES

The macroscopic appearance and fat content are refesred to else
where Microscopte exammation may reveal fatty acd crystals, fat
globules and undigested food particles. The prgment content is normal;
the pigments are present in colourless form The nitrogen content of the
facces may be high duning diarrhoea

STERNAL BONE MARROW
In the anaemic case the marrow smear reveals megaloblastc and
normoblastic hyperplasta In advanced cases the marrow may be very

hypoplastic

URINE
The diastase content is normal The mcotime acd tontent 35 low in

climically deficient cases. When salt and water deficiency has become
established the usnal changes in urinary chloride occur. In severe
cases there may be no chlonide. Urobilin, urobitinogen and porphyrin
may be present 1 severely anaemic cases
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especrally oser the forchead and malar regions and on the back and
huttacks The nails are ndged and brle.

In some cases the skin changes may superficially resemble those of
avitaminosis, especially when they become prominent over the shin
bones and scrotum The symmetrecal lesions af pellagra, however,
never develop 1 sprue, © - © 7 ; N .
appear especially i the . .-
infections also tend 10 sp

The appearance of anaemia 1s erratie It may develop early, occa-
sionally it may be the presenting sign Most often, howeser, it develops
after the drarrhoea and dyspepsta Itts Iy of medium sevenity,
varying considerably from tume to fime There may be haemolvtic

ndicates 2 defect 1n production rather than excessive blood loss Itas
now dered that such may be add 1 to the syndrome
ansing from extraneous factors and are not essential to the basic picture
of sprue In some cases there may be some mon deficrenicy and occa-
sionally the araermia may be predonunantly hypochromic The hypo-
chromic microcytic picture of secondary anaemia has not, however,
been reported in sprue

Anaemia s seldom severe enough i itself tn sprue to cause the patient
to present himself for that reason It 15 usually the gastromntestinal

Cumnarnme ae sia 3s

He 15 difficult dnd unreasonable over bs food ‘and treatment and be-
commes very introspective, especsally over his abdomnal cond

Tetany with carpopedal spasm may appear wregularly, especially
duning periods of exacerbation of the gastrointestinal symptoms It 1s
normatly assocsated wath a low serum calchun concentration, some-
tmes a low magnesiurm

Central nervous changes are uncommon Subacute combined de-
generation does not oceur Spastic paraplegia and peripheral neuritis
atising from vitamun deficiency have been reported Neunitie pamns and
byperasthesia and tinghing sn the arms and legs with tenderness i the
calf muscles are not uncommon Irapatenee 1 common 1a the male

‘The final stages of tropical sprue appear months or years afier the
onset The progress of the condition 1s seldom continuous, there are
usually irregular periods of remission of vaniable length during which
the signs and symptoms may almost completely subside, only 1o re-
oppear often mote severely tn succesw e stages of exacerhation.

P
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clumping of the barium m the small intestine, instead of the normal
feathering This 1s the so-called ‘deficiency pattern’, which appears to
be caused by the presence of excess mucus 11 the gut. In a few cases the
large intestine may show some dilatation and loss of pattern due to
mural atrophy Megacolon, such as scen in coeliac disease or non-
tropscal sprue 1s, however, very unusual,

The appetite 15 one of the many inconstant factors in sprue. In the
carly stages there may be no change, but as dyspepsia des elaps, periods
of anorexia become common. The patient may show a distaste for
certamn foods which experience has taught him exacerbate his symp-
toms Painful deficiency lesions in the mouth and oesophagus may
emphastze his anorexia, Later, the appetite may return and the patient
mav hecome raxenous and make his condition worse by overeating and
bad choice of food The appetite often recovers very early in treatment
before any real chinical improvement 1s established.

The establishment of diarrhoca or Iooseness and dyspepsia is usually
followed quickly by changes in the tongue and mouth QOccasionally
these may precede the gastrointestinal signs

. R P A I P T

and hips. The palate is mirequently affected The seventy of the lesions
varies from day to day but in the untreated case tends to progress, with
wregular remission unul the filiform papillae are eventually lost and
the tongue becomes smooth, shiny and fissured In severe cases there
may be p and inc jent salivation and dnbbl Some-
tumes the lesions may involve the pl and Jead to dyspt
and severe retrosternal discomfort on swallowing,

Secondary deficiencies of the vitamin B, group gwe rise to other
changes in the mouth, which are commonly seen 1n advanced cases but
may be absent These include cheilosis and angular stomatitis In
cheilosis the Iips, especially the lower, are inflamed and swollen, the
mucous membrane 1s cracked and peeling, corered with small dark
curled flakes of eprthelum. Angular stomatitis occurs as cracks and
fissures at the angles of the mouth, which are wntating and eastly
secondanly miected. Eye changes due to aniboflavinosis, including mild
conjunctivitis, photophobia and lachrymation may appear in some

ses.
ca'I‘lm-oughout the progress of the syndrome weight is rapidly lost and
the patient becomes y tated The skin 1}
becomes dry, flaky and wrinkled and the subcutaneous fat disappears.
Irsegular patches of light brown pigment may appear m the shin,
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In non.tropical (idiopathic) steatorrhoca the endemic history 1s
mssing, the caloum Tetabolivm 1s grosshy affected and osteopoross s
common Megacolon 1s much comntoner than m sprue The anaemia
and megalocytosis are generally less pronounced Response to treat-
ment s poor Bone changes are rare 1n sprue, except in certam indivi-
duals wha respond to gluten-free diet The glucose absorption curve n
diopathuc steatorrhoea 1s of the ‘flat’ type

The eflects of obstruction of the lacteal flow may closely stmulate

accompamed by hypochromic anacrma and normoblastic marrow
responses

In chromic pancreatius the facces contain a high percentage of
neutral fat and the spht fat content 1s low — the reverse of the situation
i sprue The enzvme content of the duodenal juice 15 reduced and
glucose absorption 1s normal or drabetic 1n type

The anaemian may be confused with that of pernictous anaerma or
tropical macrocytic anacmia Steatorrhoea 1s absent, however, in these
condittons Moreover, 1n permicious anaemia profound central nerous
R . . v RN '

( ] . [ .
diarrhoea are often present 1n peltlagra, but there 1s no steatorrhoea, and
the classical pellagrinous symmetrical dermatrtis 1s absent n spruc

Other vitamin deficiency ssndrommes are also unaccompamed by
steatorrhoea

CQURSE AND PROGNOSIS

Sprue progresses after the onset by a seres of remussions and relapses
Great emaciation with dehy dration and vascular faslure are common in
the late stages Intercurrent infection 15 often fatal In rare cases intes-
tinal ulceration and perforation may occur

Response to treatment 1s usually rapid Wath co-operauon from the
patient chneal cure 1 wsual The order of disappearance of signy and
sviuptoms varies from case to case Diarrhoea usually clears quuckly
Ehe blood 15 often very slow 1o regenerate fulls The detect m lat
absorption 15 frequently the Jast sign to disappear

Relapse may occur at any stage, even after apparent full recovery
Cure should not be predicted for at least three vears after treatment,
The subsequent hustorses of treated cases mchrate a high Teeovery rate.
Prognosis, however, deteriorates with age
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Eventually some vascular dysfunction develops, the blood pressures
fall, there may be some nght-sided dilatation of the heart and med:cal
shock

Signs of protemn deficiency may develop and serious dehydranon
sesulting from mixed water and salt loss may dominate the closing
stages. The patient shows the clinical features of dehydration, with
melastic skin, hollow eyes, tight drawing of the skin over the malar
bones The state of dehydration may be confused with that of emaca-
tion but examination will reveal a reduction in plasma sodium and
chiloride and often the absence of chloride i the urine. It is most
1mportant to demonstrate the dehydraton since 1t can often be readily
corrected and yet be fatal if missed,

Vascular failure, with rising pulse rate, falling blood pressures and
loss of airculating plasma volume and asscaated haemaconcentration
1s common mn the advanced case. It may be accompanied by ohgura,
or anuria and acute uraemia

The ‘sprue sindrome® Dunmng the second world war in the Burma
campaign Inditan and European troops were affected by a group of
syndromes diagnosed as sprue In the ficld the cases did not present all
the el of the classical cond , but defectiv e intestinal absorp-
uon, especially of fat, was a constant feature, The clinical picture was
highly erratec, and often differed considerably from the classical syn-
drome This was probably due partly to the early stage at which cases
were seen, and possibly to the prominence of certain spectal actio-
logical factors consequent on war-time condittons. The relative
emphass and order of ap of signs and symptoms m the in-
disrdual subjects vaned widely Some cases which were evacuated to
Europe subsequently developed the classical picture of sprue. The
syndrome appeared as a rule after periods of some months’ subsistence
on madequate or frankly defictent rattons “Epidemics’ occurred in
some areas, the peak of incidence falling in May, June and July The
relation of the ‘syndrome’ to classical tropecal sprue has not yet been
clearly defined.

DIAGNOSIS

"The chinical diagnosis in the individual subject ts made on the history
(sojourn mn an endemc region at some pertod is ewential) and the
demonstration of intestinal absorption defects

Conditions hkely to be confused with spruc are other steatorrhoeit
states, macrocytic anaemias and vitammn-deficieney syndromes

In children cochac disease resembles sprue in some ways The
steatorrhoea is of the same type, but the anagmia is mild and usually
hypochromic and response 1o hver treatment is poor.
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(11) MeAT pieT {Fairley)

Rump steak after removal of obvious fat 1s minced and hghtly
cooked 1 a pan mn 1its own Juices without the addition of cooking fat
This mince constitutes the essential ingredient of the diet in the early
stages Later the meat may be served unminced and fish and chicken
may be substituted occanonally

Detarls

Diet No 1 (Calorse vatue = 770} 8 am — underdone beef 3 oz,
rusks 3 oz, juice of 3 orange +glucose 2 drachms

12 noon ~ soup 4 oz +hiver extract (= § Ib), underdone becf 3 oz,
rusks § oz, yurce of } orange+ghicose 1 drachm

6 pm — The same as at 12 noon

Protein fat carbohydrate == 10,03, 12

Note ~ When patients are very ll, two-hourly feeds of meat and
beeljuice can be substituted

Dict No 2 (Calorte value = 1280} 8 am — underdone beef 5 oz,
rusks 1 oz, calves-foot jelly 2 o2, juice of 1 orange +glucose 2 drachms

12 noon ~ soup 4 oz-thiver extract { = § b, underdone beef 5 oz,
rusks ( 0z, juice of 1 arange+glucose 2 drachms

4pm —tea 100z, mik 2 02

7pm — The same as at 12 noon -+ calves-foot gelly 2 oz

Piotein fat carbohsdrate =10,03, 10

Diet No 3 (Calorie value = t820) 6am - tea 100z, milk 2 0z

8am — underdone beel 6 oz, rusks 14 oz, cales-foot Jelly 2 oz,
Juice of 1 orange+-glucose 2 drachms

10am - 1 baked apple+custard 1 oz

12 noon — Soup ¢ oz+-ltver extract (=} Ib), underdone becf
6 0z, calves-foot jelly 2 0z, rushs 1} o0z, juice of 1 orange +glucose 2
Arachms

4pm - Tea 1o 0z, milk 2 0z, 1 baked apple 1 oz+custard 1 oz

pm - The same as at 12 noon
Protemn fat carbohvdrate =10 032 13

Diet No 4 (Calorie value = 2200}

6am - Tea ooz, milk 2 0z

8am - Underdone beef 7 oz, rusks 1§ oz, cahes-foot yells 2 a7,
Juice of 1 orange +glucose 2 drachrs.

wam — 1 baked apple +custard 2 oz.

12 noon ~ soup 5 o7 +liver extract (= § 1), underdone beef 7 oz,
calves-foot Jells 2 07, rusks 3 0z, juice of 1 orange +glucose 2 drachms,

4P - tea 10 07, milk 2 07, 1 haked apple+oustard 3 0z
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In some cases the ‘syndrome’ may go on to the full picture of sprue.
1t responds well in the early stages to chemotherapy (see p. 365).

TREATMENT OF TROPICAL SPRUE

The patient should be treated in bed in the earlv stages, preferably
in hospital He should be kept quict and at rest and under discipline
so that his treatment can be carefully supenvised. He should be dus-
charged as early as possible, since he tends to get neurotic and gut
conscious; occupational therapy is advisable.

DIET
Diet 1s the basic element of treatment It should contain high pro-
tein, low fatand carbohydrate content roughly 1n proportion1 .03 . 1.
The source of protein may be either milk or meat. Panents will be
found 1o vary in their response to milk and meat, but once the form of
the diet in the individual case has been determined the patient should
be persuaded to keep to 1t
The diet should be increased in stages, as outhned below, the rate
of inerease depending on the chnieal progress. Favourable response is
tndicated by lesseing of the 1 symp
mn the appearance of the stool and gain in weight.
Tropical sprue does not respond to a gluten-free dict Some weeks
will probabhy have to be spent on each stage of the diet.

(1) Mk DIET (Manson-Bahr)

The natural fat in milk is usually well tolerated, this may not be so
with separated cream or butter If fresh milk is not well accepted,
defatted dried nulks, such as Sprulac (Farrley - Cow and Gate) mav be
substituted

Detarls

Diet No 1 {on admission): 3 pints of cow’s mulk (or Benger's Food)
daily, 1n 5 oz feeds, 2-Aourly, smal{ quantity of toast wth taste only of
butter

Diet No. 2 3 pints of mulk as above, rusks or toast in small quantity,
sago 6 oz; liver soup 12 0z mn 2 feeds of 6 oz each, one lightly bailed
egg; weaktea 8oz

Diet No 3 Breakfast — porndge, 1 egg, toast and weak tea; 11am,
3 pwt warm milk; lunch, Jiver soup 12 oz, minced chicken 6 oz,
spinach 3 oz (or cauliflower 3 0z), sago or semolina 6 oz, baked apple
or banana 6 oz; tea, toast, tea, sponge or Madiera cake, or digestine
Iiscuit 3 oz; dinner, brain or swectbread, 4 oz, apple, stranbermies or
raspberries 3 0z, arrowroot 8 0z.
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(n) MEaT prET (Fairley)

Rump steak after removal of cbvious fal 15 minced and hghtly
cooked 1n a pan in its own juices without the addition of cooking fat
“This mince constitutes the essential ingredient of the diet mn the early
stages Later the meat may be served unminced and fish and chicken
may be substituted occasionally

Details

Diet No 1 {Calone value = 770) 8 am — underdone beef 3 oz,
rusks § oz, juice of } orange+glucose 2 drachms

12 noon — soup 4 oz+hver extract {= § Ib), underdone beef 3 oz,
rusks § oz, juice of $ orange+glucose 1 drachm.

6 pm — The same as at 12 noon

Protemn- fat carbohydrate =10,03,12

Note — When patients are very ill, two-hourly feeds of meat and
beef-juice can be substituted

Diet No 2 (Calone value = 1280) 8 am — underdone beef 5 oz,
vusks 1 oz, calves-foot jelly 2 oz, yuice of 1 orange+glucose 2 drachims

12 noon — soup 4 oz-+hver extract {= § Ib), underdone beef 5 oz,
rusks 1 oz, juice of t orange+glucase 2 drachms

4pm —tea 100z, mlk 2 0z

7pm - Thesame 2s at 12 noon +calves-foot jelly 2 oz

Protein fat carbohydrate = 10,083, 10

Dhet No 3 (Calone value = 1820) 6am ~ tea 10 oz, milk 2 0z
am — underdone beef 6 oz, rusks 13 oz, calves-foot Jelly 2 oz,

Juice of 1 orange +ghicose 2 drachms,

10am — 1 baked apple+custard 1 oz

12 noon — Soup 4 oz+hver extract (=} Ib), underdonc heef
6 0z, calyes-foot jelfy 2 oz, rusks 1} oz, juice of 1 orange+glucose 2
drachms

4pm ~ Tea 100z, mik 2 02, 1 baked apple 1 0z4custard 1 oz

7 pm — The same as at 12 noon

Protein fat carbohydrate =10 032 13

Diet No 4 (Calorie value = 2200)
Sam — Tea 10 0z; mitk 2 0z
8am — Underdone beef 7 oz, rusks 1§ oz; calves-foot jelly 2 oz,
yuiee of 1 orange-+glucose 2 drachms,
toam — t baked apple+custard 2 oz
12 noon — soup § oz lner extract (= § Ib), underdone beef 7 oz,
cahes-foat yelly 2 oz, rusks 3 0z, Jutce of 1 vrange +glucose 2 drachms
4P™m ~teao 0z, milk 2 0z, t haked apple t custard 3 0z.
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7pm — Thesame as at 12 noon, but only 14 oz of rusks allowed
Protein fau carbohvdrate = 10, 034, 1.3

Diet No 5 (Calone value = 3020). 6 am. — tca 10 0z, nnlk 2 oz,
glucose 2 drachms, rusks 1} oz, butter 1 drachm, 1 seraped npe apple or
1 fully ripe Canary banana (vellow ends).

8am - underdone beef 7 oz, rusks 3 oz, calves-foot Jelly 2 oz, juice
of t orange +glucose § oz, honey 2 drachms, butter 1 drachm

toam — 1 baked apple+custard 3 oz.

12 noon — soup 5 oz+hver extract (= § Ib), underdone beel 7 0z,
calves-foot jelly 2 oz, rusks 14 oz, juice of 1 orange-+glucose ¥ oz.

4pm - tea 10 oz, milk 2 oz, glucose 2 drachms, rusks 2 oz, baked
apple 1 0z, custard 3 oz (egg boiled or poached sometimes substituted)
honey 2 drachms

7 pm — The same as at 12 noon

Protein far carbohydrate = 10, 036, 20

(111) MAINTENANCE DIET

After the patient has become stabilized on the top milk or meat diets,
he should be gradually taught to find a suitable marntenance diet which
can be grven fum 1n s home sur d He must be p ded
to take an intelhgent but not neurotic atutude towards food and find
out for himself what suits him and what does not. He can eat meat,
fish, poultry and most ordinary foods but must avoid certain articles,
ncfuding twice cooked or fatty meat, fat fish such as salmon or herring,
game; vegetable contarning excess roughage, spiced foods and condi-
ments, salad and other mls, fresh bread and carbohydrates such as
sweets; alcohol and sweet drinks.

OTHER MEASURES
(a) Luer Therapy
The additton of liver or its extracts to the dict specds up the process
= . H . P L em fan

which may be stopped in a few days with accompanying general
improvement m gastrointesunal symptoms Vitamin deficiency signs
also often respond quickly The effect on the blood picture in anzemic
patients 3s much slower

These effects mav be obtained 1 mild cases by giving lightly cooked
Tiver, but in more severe cases extracts are administered orally or
parenterally. Crude extracts are more effective than refined Refined
extracts which are active in pernictous anaemia may be inacuve in

sprue.
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intramuscular inyection

In oral treatment, the extract 15 givent 10 water or milk daily in large
doses over a perod of weeks, Parenteral mjection should be given
daily for the first two to three weeks, then once or twice weekly through
treatment The dosage vares from extract to extract but full dosage
will be required In the case of Hepates, for instance, daily injections
of 4 ml may be follow.ed by weckly injecttons of 10 ml

It 15 generally agreed that hver extracts contamn certain beneficial
substances 1n addition to the known protein and vitamin content
What the substances are has not been fully determined, but it 1s
probable that both folic acid and vstamin B,, are among them, since
m some cases dosage with these compounds may be successfully
substituted for liver therapy

() Folic dad

Folic acid belongs to a group of substances known as pteros [glutam-
ates, which are present in lLiver, crude lver extracts, dark green
vegetables, kidney, beef and certain cereals The pure substance 15
therapeuncally active in megalocytic anaemas of the megaloblastic
ypo

Tts effect i spruc varies Sometimesat is dramatic The patient gamns
weight rapidh,, the blood picture improves, the response of the gastro-
mmtestnal symptoms, espeaially the drarrhoea, s spectacular and the
deficiency signs clear quickly The effect on the fat absorption defect 15,
however, mimimal and relapse may occur even durng treatment In
other cases, fohic acid has httle effect on the blood picture, but even in
these cases some tmprovement 1n gastromtestinal sy mptoms 1s common

Talic acid should be administered along with the graded dicts re-
ferred 10 above, not as a substitute for them

It may e grven orally or parenterally In severe cases 10 1o 20 mgm
may be gnen mtramuscularly daily for the first fortnight of treatment
followed by an oral maimtenanee dose of the same amount weekly
which may be contrmued for months Milder cases mav be gren the
same dose orally twice wechly

(c) Tuammn B,,

Thns may be gisen somctimes as a substitute for Iner extract or folic
acid One of the mam recogmuzed preparauions should be gwen a3
et by the fa (€ should be gnen only as an
adjuvant to appropriate dncung
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id) Vitamuns

are Marmite and extracts of yeast. Their administration often brings
about a rapid improvement especially in diarrhoea and dyspepsia

Nicotinic acid or amide and riboflavine are very effective 1 con-
trolling the tongue and mouth lesions Vitamin C is rarely deficient,
but 1t is advisable 1o see that this diet contains fresh fruit juice Fat
soluble \itamins are not commonly deficient in sprue Where the
prothrombin index is Jow, large doses of vitammn K may be gisen orally
or smaller doses parcnterally.

The administration of vitamins will not check the advance of the
syndrome or improve the absorption defects. It must be regarded
merely as an accessory to the basic dieung

Dosage: Nicotinic acid or amide: 50-200 mgm daily in divided doses
orally or parenterally for a fortmight followed by o simular dose once or
twice weekly if necessary for months.

Riboflarine. 3 to 5 mgm daily by mouth until the signs clear,

Combined vitamin lreatment  Nicotinic acid may cause unpleasant
vascular flushing, The amide does not do this It may also unmask
deficiencies in thiamin and nboflavine It 1s probably better therefore
to give mixed vitamin therapy, at any rate after innial improvement
has been obtained by the use of the pure substances, There are many
excellent oral or parenteral proprietary preparations for this purpose.

(¢} Mineral Replacement

As the patient improves under treatment mineral deficiencres tend
to adjust themselves. In some cases, however, replacement may be an
urgent necessity.

Calaum In cases with Jow plasma concentrations calcium can be
given as soluble salts by mouth or, if necessary, intravenously. Calcium
15 best given as the lactate, grains 30, three times a day, Where there 15
severe steatorrhoea the dose may have to be increased because of the
formation of soaps. Dosage with calcium salts often lessens the diarthoea
for this reason, and may be used for this purpose

Sodwum chlonde: In sertous dehydration flwd and salt must be -
mediately replaced This will usually have to be carried out ntra-
venously

Details of replacement, which are the same as those for other causes
of mixed salt and water deficiency are given elsewhere (See p. 127)

In severcly ill patients flud and salt may be accepted orally, and
stored in the intestine without absorption It 1s wise, therefore, to treat
all dehydrated cases parenterally in the first instance
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An intakejoutput flud balance must be kept in all cases

Juice after meals.

() Trangfuston

Transfusion may be required in severely anaemuc patients It 1s
necessary if the red cell count 1s less than 15 milkon per cu mm
Transfusion of a small amount of blood may occanonally stmulate
blood regeneration 1n unresponsive cases

(8) Gantrol of Drasrhoea

Calcrum salts, as mentioned above, may lessen the diarrhoea and
mprove the appearance of the stool m patients in whom the fat
absorpuion 1s especially poor and Jarge amounts of spht fat are being
excreted

Tasoluble sulphonamudes and antibratics are often cffective 1 con-
trolling the diarrhoea 1n early cases, especially those passing watery
stools

Dosage Sulphaguamdine Imtial dose of 7 gm, followed by 3 5 gm
4-hourly up to a total of Bo to 70 gms

TREATMENT OF ‘SPRUE SYNDROME’

Early mild cases of the ‘spruc syndrome’ respond well to chemother-
apy aimed at readjustung the intestinal flora Short courses of either
nsoluble sulphonamides, antibiotics or mustures of these drugs are
followed by rapid increasc of weight and tmprovement in fat absorp-
tion, with disappearance of symptoms Recovery may be complete

More severe cases require treatment stmular to that of tropical sprue
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XII
TRACHOMA

DELFINITION

GRANULOMATOUS viral conjunctivitis causing serious
complications involving the cornea and eyelids,

DISTRIBUTION AND AETIOLOGY

Trachoma has a world wide distnbution It 1s specially commen in
certamn hot dry areas of the tropics and subtropics.
The causative agent 13 a large virus belonging to the pittacoss-
lymphogranuloma group The disease has been successfully transmitted
B R Gt il et

spread.

PATHOLOGY

The fection in trachoma primarily involves the conjunctival epathe-
Lum The more superficial cells change to pavement type, and may
exfoliate, the dk‘(‘p(‘r cells proliferate as ram;fymg m)umns into the

S hndieg
, . '
scattered follicles In the later stages so-called trachoma bodies or
granules develop, consisting of a ccn(ml mass ol‘ mononuclear macro-
phages and large cells 1 and a pen-
pheral collection of lymphocytcs Irregular scarning  eventually
develops, especially 1n the upper hd
Involvement of the cornea appears very carly in the form of lym-
phocytic infiltration and vascularization nearly always in the upper
Itmbus The pannus so produced extends and 1s often complicated by
ulceration of the corneal epithelium
At any stage the picture may be complicated by the effects of
secondary bactenal infection

CLINICAL PICTURE
The onset 15 usually msidious In experimental trachoma 1t may
occur within a few days of inoculation of infecti ¢ material
366
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The first signs of the discase are often nussed because they are so
VA an e N ™ —-

o pac] ane gnid -

such are not formed and the mucosa appears reddened and velvety
This occurs especially 1n the presence of other bactenial conjunctival
infectson, and 1s usually accompamied by acute symptoms of irritation
including some palpebral cedema, lachrymation and mucopurident
discharge

‘The inflammatory reaction tnvades the cornea in the eatliest stages
Infiltraton with lymphocytes and inereased vasculanzation of the
congunctiva superior 10 the cornea 1s followed Ly simutar changes in the
coinea itscif and a pannus 1s formed in the upper imbus The symp-
torus and signs become inore severe and the patent often now appears
for the first time for treatment

“The lestons develop cspecally n the upper hd, almost always i both
cyrs On inspeetion of the tamsal comjunctina afier eversion, pathos
gnomome smafl granules may be seen protruding above the general
fevel of the surface, These measure a millimetre or more across They
closely resemble boiled sago grains and contain mucord material which
can be easily squeezed out by pressure There may be only one or two
or there may be large numbers There 1s usually an accompanying
papiliary hypertrophy which 1s displayed as a red rough or shaggy
background almost imarably secondanly infected Symptoms are
often severe The eyes 1tch and imtate There mav be thick gluey or
mucopurulent discharge Lacheymation and photophobia may be
mitense Repeated attacks of acute bacterial conmnctivitis often occur
and exacerbate the condition In umireated cases corneal complications
arc very common. The pannus intensifies Small ulcerations appear at
the advancimg edge or withun 1t The wlcers are small, shallow, only
slughtly nfitteated and very servtating and pasnful. They easly become
secondanly infected and may fead 1o permanent corneal scarring and
opacity

Trachoma tends 1o heal by scarnng, leaving fine white cicatrices,
mants, in the upper Lids just 1nside the 1id margin and over the tarsal
phate Scarring mav be excessis € 10 the region of the Methomian glands
and exentually feads to distortion of then vnifices and to inversion of the
edge of the bd (entropson) so that the evelashes point mwards and rub
agawst the cornea (tnichiasis) These are common compheatons
Where ocdema of the id 15 excessne wsuallh a sequel to heavy
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secondary infection) the edge may evert rather than im ert (ectropion).
The lower border of the upper Iid is frequently distorted

When pannus is severe the upper lid s often carried well down over
the cye, grving the patient a sleepy appearance, This ptosis 1s a very
characteristic clinical sign of the disease.

In the late stages of d trachoma the deformity of the Inds,
especially the upper, may be extreme. Damage to the cornea from
pannus, ulceration, secondary infection and scarnng may lead to
permanent blindness.

DIAGNOSIS

Scrapings (stained with Giemsa or iodine) from early cases, but not
always from later ones, may reveal the cytaplasmic inclusion bodies,
which appear as red acdophilic granules against a circumscribed
bluish background of inclusion matenal, the whole forming a small mass
hying close to the nucleus and somewhat smaller than it. Similar in-
clustons are found in other it including non- cal
conjunctivitis of infants and follicular conjunctivatis.

Clinical diagnosis in the early stages depends on iaspection of the

va and the d ion of ¢} istic follicles Early mvasion
of the cornea is important. Some authonties suggest that a chmical
diagnoss should not be made unless pannus is present Appearance of
sago granules 1s diagnostic. By this time pannus will be well developed.

TREATMENT

Control of secondary infection 1s essential in all cases In early cases
frequent instillation of zinc sulphate solution 1s usually successful

There 1s some argument as to whether sulphonamides or antibiotics
are specific or act mainly by control of secondary invaders \Whatever
the answer 1s, they are both highly successful in the treatment of even
advanced trachoma and in preventing or controling many of 1ts
complications,

Sulphonamides may be gnen n the usual doses orally Frequent
local 1nstillation of a 10 per cent solution of soditm sulphacetarmde,
every 2 or 3 hours, with hberal appl of sulph ide oi t
at qught is more successful.

Tmprovement is often immediate and early cases may heal m 1o dass
10 2 or § weeks The average case responds well after several weeks.
Treatment should be continued until corneal complcations have
settled, .

Of the antibi in and p
the best. Some moderate success has been obtained with penicilin

! appear to be
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Aureomyein. Local mstillation 0 5 10 1 © per cent borated salt solution
every 3 or 4 hours during the day, o 5 per cent anhydrous omtment at
might

gOml admmsiration 250 mgm every 4 hours on the first day, 250 mgm
6-hourly for the next 6 days

The response is very rapid and satisfactory Corneal complications
heal rapudly Scarring 1s mimimal afier treatment, and cases have been
follow ed for months without relapse

Chloramphemcol T ocal wnstillation 3 per cent solution every 3 or 4

ours,

Oral admumstration (with or without instillation) 3 gm on the first day
n diaded doses 3-hourly On the second to fourth days, 15 gm 1
divided doses 3-hourly

Children may be gnen 1 5 gm daily i dwided doses for 4 days

A 2 a per cent anhydrous Acromycin amtment 1s also effective

SCARRING AND DEFORMITY OF THL LIDS
< PR, . P
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TROPICAL EOSINOPHILIA

DEFINITION
ROPICAL pul y cosinophilia; eosinophulic lung; tropical
eosmophilic asthma. An inclusive term for a condition of high
eosinophilia assactated with loss of weight, cough and pultmonary
symptoms sometimes resembling asthma or tuberculosis and with
peculiar radiographic pultmonary changes.

DISTRIBUTION
The disease occurs most commonly in Indra and Ceylon It has been
recorded also in tropical Africa, the West Indses, northern South
Amenca, Burma, Siam, Malaya and the East Inthes. Isolated cases
have been reported from Korea and Austraha

AETIOLOGY

The cause in some cases 1s unknown, It is probable that several
enunies may be included within the syndrome, Allergy is belreved to be
responsible for some cases, arsing as the result of filarial or other hel-
minthic infection, espectally worms not fully adapted to man Some
PR D R A . T,

The condition 1s commoner 1 coastal regions than inland. There 1
no obvious scasonal incidence, althongh symptems are sometimes
exacerbated 1n wet or very hot weather

The disease is found 1n Indians more frequently than in other races
Chunese are probably the next most commonly wvolved Europeans
are affected less frequently

Sex and occupation do not seem ta be important actiological factors

The peak madence in most regions 1s found in the age group 21-40
years, In some parts of southern Indsa children are most frequently
affected Cases have been recorded n subjects under 6 and over 6o
years of age

Qccasionally a series of cases may appear n one famdy

PATHOLOGY
Practically nothing 1s known of the morbid anatomy of the condition
The radrographic picture indicates that the lung changes resemble
those of virus pneumonia
370
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The anly change in the blood cells 15 m the leucocytes There 1s a
great increase n absolute numbers of eosnophuls. Other wlute cells are
not affected Detasls are discussed below The ervthrocyte sedimenta-
tion rate (ESR) 15 inereased 1n the acute condition and restored after
treatment Sternal marrow smears often show an 1ncrease in eosinophil
elements which decrease slowly after treatment The Wasserman and
Kahn reactions are negative

Smears of sputum show epithelial cells and cosinophils m clumps
‘The bacteriological content 1s muixed and not spectfic Blood may be
present Larvae of nematodes are found only exceptionally Mutes,
chuefly belonging to the famuly Tyroghphidae, which are commonly
associated with dust, debns and stored foods may be found mn small
numbers 1n the centrifuged deposit of sputum digested 1 4 per cent
sodium hydrowde

CLINICAL PICTURE

Tropical cosmophiha has been defined only over the last 20 years
The importance of 1ts recognition lies 1 1s somenmes severely in-
capaaitating eflects, in the possibility of carly relief with arsemicals, and
m the frequent confusion between w and pulmonary wherculoss,
bronchial asthma and bronchiectasis
The chinucal picture varies considerably
The pattern of the usual case mcludes cough, most irequent and
severe at mght and often appearing 1n paroxasms, with mucoid or
lent sputum and blood, chest pain after coughing,
PP P e -

increase 1n lular shadows, transerse striations and irregular mottling,

commonly 1molving the lower lung fields and rarely affecting the

apices

Chinical History By far the commonest complaint 1s coughing, which
P . i )

Paroxsms are of considerable vioence, lastng a few nunmtes to hal
an hour, often repeating sexcral times during the night | he patent n
forced 10 it up and his sleep s badly disturbed

There 1s cansiderable breathlessness after coughing and frequentis a
fecling of sufTocation, accompanied by rapid panung respiration In
many patients the breathing resembles that in asthma but bronchial
spasun 15 not always present and the dyvspnoea 1s not alwass expiratory
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m type. In some, however, there is true bronchospasm leading to
asthma Status asthmaticus has been reported

Most patients experience a sense of constriction about the chest dur-
mg and for some time after the cough paroxysm. There may be dull
aching pain over the front of the chest probably resulting from muscular
overaction, espectally of the accessory respiratory muscles Epigastnic
pain 1s commonly present during and for some time after the paroxysms
of coughing

Sweating 1s frequent during and particularly after coughing.

In a few cases there may be no cough or other respiratory signs, the
chief complaint being progressive fatigue and loss of weight.

Coughing is followed by expectoratien of mucoid or mucopurulent
sputum n iderable q The sputum is often
streaked with blood and occasionally small haemoptyses may occur
and continue for several days

Chest Signs In about a quar.er of cases there may be no obvious signs
even when the chnical picture 1s severe Scattered silnlant or sonorous
rhonclt may be heard over both Jungs, there may be coarse basal
creprtations Adventttious sounds are rarely heard in the apices The
expiratory sound 15 usually prolonged Signs of emphysema are
common

Pulmonary Radiographs Tn the active stage the hilar shadows are
usually enlarged irregularly, with blurred outlines The lung fields are
commonly crossed more or less transversely by fine itregular branching
striations which are most exident 1n the mud- and basal zones

Motthing 1s present 1n most cases at some stage 1t s most prominent
1n the basal zone, sometimes the mid zone The mottled shadows appear
as discrete soft rounded 1ll-defined spots varying from pin-head size up
o 3 cm across They closely resemble the shadows of miliary tuber-
culosis but are not so sharply marked out and are much more regionally
distributed

The radiological patterns are frequently bilateral and basal. Occa-
sionally they may be unilateral and may occupy the infraclavicular
lung fields, closely resembhing tuberculosis

Mottling 1s not always present. On the other hand, it may be the
only sign Patchy emphysematous changes occur 1n old standing cases,
especially 1n the basal zones

The radiologrcal shadows d quickly on tr , 1e usually
within a month They commonly reappear in relapses.

1n early “cases There may be shadows of large consolidations 1 rare

cases, and sometimes thickening of the pleura, especially at the bases
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ME BLOOD

Wite cell count ‘The white count 1s mvariably rassed, duc to a great
ncrease 1n eostnophils The latter constitute 25 per cent or more of
the total cells The other cells are present in normal numbers

‘Total white counts range between 10,000 and 100,000 cells per cu mm
of which eostnophils may represent 25 to 8o per cent Common values
for the total white count range from 15,000 to 35,000 cells per cu mm

In a gwen case the white count and the percentage of eosinophuls
fluctuate from time to time but 1t 15 an essential criterson of the diagnosis
that the latter should always be of the order of 20 per cent or more

Intercurrent infection often reverses the picture, the polymorphs
mcreasing and the eosinophils reducing After the infection the
ongmal picture returns

ESR The erythrocy d rate s d 1 most
cases The actual figure vanes from patient to patient and from time
to time in the same patient It 15 often of the order of 20 to 60 mm per
hour The rate returns slowly towards normal afier treatment or spon~
taneous recovery

The ESR may be helpful in diagnosts For example, 1t 15 seldom
rased 1n worm tnfestation or n allergic asthma, i both of which
moderate cosinophihia oceurs

General The patient 1s usually thin and somewhat emaciated Lack
of sleep resulting from nocturnal paroxysms of coughing may cause
great weariness and a desperate desire for rest

Acute cases may have mild fever which persists or appears ieregularly
throughout the illness They are often afebrile

There are no circulatory disturbances The heart 1s not dilated, and
the pulse, which may be fast durmg the periods of coughmg and
breathlessness, 15 otherwise normal -

Lymph glands, the spleen and the Liver do not enlarge. Tn a fess cases
there may be a mild epididymits

COURSE AND PROGNOSIS

The disease 1s not fatal It may last for years with alternating periods
of remussion and it As a rule the d P of symptoms
1s gradual, and the full picture 15 not achieved for months or years
Occasionally it may be rapid

Spontancous recovery occurs as a rule after a few months or years
Recurrences are rare after more than two years of quiescence

Response to treatment is usually excellent

DIAGNOSIS
Clinical dsagnoss 15 often difficult The cosnophil count 1 usually

conclusie The total number of cosinophuls per cu mm should exceed
o
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3000 The total white count should be not less than 10,000 cells per
cu mm Tigures of this order or higher in the presence of pulmonary
hustory confirm the diaghosis, A white count of about 10,000 cells per
cu mm and an eosinophilia of 10 to 12 per cent may be taken as usual
for the local population concerned

Points of distinction are the presence of fine crepitations in the apices m
tuberculosis and the tendency for cosinophilic lesions to affect the bases
and leave the apices elear The chief critenia, however, are theabsence of
M tuberculosis in the sputum, the blood picture and responsc to therapy.

The radiographic picture often superficially resembles chrome
bronchitrs and sometimes bronchiectasis Here agam the blood picture
and clinical history are helpful

In allergrc bronchial asthma and allied conditions the patient com-
plains of expratory dyspnoea and coughs after reliel. Inthe eosino-
philic case there 15 often no expiratory difficulty and the cough oceurs
during the paroxysms Where eosimophihia occurs in bronchal asthma,
hay fever, etc., 1t 1s never of the order seen in eosinophilic cases The
same 1s largely true of parasitic infections, which should be distin-
guished by discovery of the causative agent.

The radiographic picture may be mustaken for that of Loeffler’s
syndrome, which is charactenized by a very high percentage of eosino-
phils 1n a relatively low total white count In this syndrome, however,
the lung changes are transitory and there is inflammation of the upper
respiratory tract

Where filarral infection is the bass of the syndrome, filarial skin
reactions or test doses of hetrazan may mdicate the actiological factor
(See p 89}

TREATMENT

Arsenical compounds may be speaific Many cases respond rapidly to
a single course of treatment. Arsericals act either when given parenter-
ally or orally. The best results are obtamed by parenteral treatment, as
follows

Novarsenobillon 300 t0 450 mgm given intravenously. Dose repeated
at weekly intervals for 6 to 8 weeks

Aetylarsan: 3 to 5 cc mtramuscularly once weekly for 6 to 8 wecks

In those cases amsing from worm mfections, hetrazan in standard
dosage may lead to cure, after the usual mitial severe allergic reaction,
which can be controlled by anthistaminics (p 1)
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Cases failing to respond to arsenicals may respond to aureomycn in
the usual dosage, or continued for a longer period

EFFECT OF TREATMENT

In many cases the use of arsenicals produces rapid and permanent
cure In others hetrazan or aurcomycin may effect a cure.

1n a few cases there may be exacerbation of symptoms with feser and
ncrease tn coanophils after the first ingection of arsenic Treatment
should be continued 1n spite of this Very rarely fatal arsenical encepha-
lopathy may develop, this 1s commoner after Ora[ treatment

With there s an fall of total white
count largely due to reductton of cosinaphil numbers which come to
normal levels 1n the course of a month to 6 weeks, Afier treatment the
white count 15 usually 10,000 to 15,000 per cu mny, eosinophuls 10 to
1§ per cent

he--1- =t - I e e

within -
1mport.
philia from that of all other conditions

Relapses with return of eosinophilia and radiographic pattern may
occur after a full course of treatment and demard a further full course
About 10 per cent of cases relapse, usually within two years of treat-

ment Further therapy 15 required, preferably with a drug other than
that onginally used
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TROPICAL MYOSITIS

DEFINITION

OCALIZED mflammation and ahscess formation in the
muscles of the imbs and trunk,

DISTRIBUTION AND AETIOLOGY

The condition is found in many parts of the tropics, particularly in
Africa, parts of South America, and Japan It has been not deaded
whether there 1s any one commeon causative agent.

The pus from the abscess 1s bacteriologically sterile in about 10 per
cent of cases, in most 1t contains Staphylococcus aureus or streptococcy
Some cases may result from secondary nfection of filarial abscesses or
the lesions of tropical phlebutis or sickle anaemia, Sccondary infection
of extravasated blood following haemorrhage from njury or scurvy is
sometimes thought to be responsible

In the regions 1 which it is found 1t occurs maimly in the natne
population or those of mixed blood, and only very rarely in Europeans

It may appear at any age but 1s most common in the second or third
decade Men, especially agricultural workers, are more often affected
than women

CLINICAL PICTURE

The commonest site of the lesions is in the lower imb {thighs, calves
and buttocks). The arms, chest wall and abdominal wall may be
affected 1n that order There is usually only one abscess. Sometimes,
especrally 1 staphylococcal infections, there may be several.

The lesion usually develops for a week or more before the symptoms
become severe enough for the patient to seek advice. There may be a
history of local trauma In some cases there may have been a short
episode of local lymphangitis In some cases the history s much longer,
the lesion developing slowly over some weeks.

In the average case the patient’s general condition 1s good but he

376
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In the majonity of cases the lesion resolves without pointing or re-
quining surgical treatment In some untreated cases pus may be dis-
charged and indolent sinuscs left after healing Death may occur in
rare instances from the toxaemic effects of infection

DIAGNOSIS

“The causatnc factors concerned beimg largely unknown, the tmmed-
1ate diagnosis 1s ssmply that of a muscle abscess The actiological factors
svolved, for example, phlebitis, hacmatoma i scurvy, filarial abscesses
require general imvestigation Confusion may arise with osteomyehitis
and arthritis

TREATMENT

The patient should be nursed 1n bed The affected part, f 1t 15 a
limah, should be rested, of necessary 1n sphnts Ordimary analgesics may
be adminsstered for paun Local treatment mncludes fomentanon and
euher aspiration or open nasion, drainage and packing, if the general
condition (for example hugh swinging fever and leucocy tosis) demands
wterference As much as a pint may be removed from a large abscess
Some authonities clmm that aspiration 1s preferable to open ncision

Iph des have therr ad Sulphathazole or sulphad:
1 5 gm three tines a day for 1 weck are successful 1n some cases

Antthiotics mav be exhibited with effect 1n some cases, especially
where the infective agent is staphy locaccus. Aurcomyein s kikels to he
more effectne than pemcilhin

Hetrazan 10 the usual doses may be gheen after the control of the
secondary imfection of there 1s reawn 10 suspect filanal snfection
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TROPICAL PHLEBITIS

DEFINITION
PRIMARY thrombophlebntis occurring in Africa, possibly of
viral onigin,

DISTRIBUTION AND AETIOLOGY
The condition was first described 1n East Africa, but 1s now known to
: T

have a wid 1 dustril Africa
It occurs most often 1n otherwise healthy young male adults, There
15 no obvious occupational med; It 1s predominantly a disease of

Afncans, but has been reported 1n a few Europeans working n Africa
There 1s no seasonal di but breaks, blmg small
‘eprdemics’, occur from time to time,
It is believed on the grounds of the pathology and clinical appear-
ance, that the causative agent may be a filterable vrrus; it has been
suggested that in some cases it may be syringe transmutted.

PATHOLOGY

There 15 gross interruption of the vessel wall mn all its divisions by
granulation tissue containing multitudes of newly formed blood vessels,
fibroblasts, endothelioid cells, grant cells and macrophages, some of
which contain so-called cytoplasmic melusion bodies The lesion 13
especially prominent in the media and extending well into the connec-
tive tissue surrounding the vessel The vasa vasorum are not cuffed
with round cells In the immediate vicimity of the lesion the thrombus
1s firmly adherent to the vessel wall Distally there may be obvious
secondary thrombosis In the later stages there are usually considerable
orgamzation and recanalization of the clots

CLINICAL PICTURE
The condition aecurs 1 two main forms, differing only i severity,

namely, phlebuss major and phlebies minor
In the former, large veins are mnvolved and the general reaction 1s
severe In the latter small veins are invelved and the general reaction

15 mild or negligible
378



Tropical Phlebitis 379

PHLEBITIS MAJOR

This condition 1s acute and usually nen-recurrent, It may affect both
superficial and deep sessels There may be a day or so of prodromal
malaise The syndrome commences suddenly with intense pain in the
affected area Acute tenderness along the course of the affected vessel
13 common from the outset and there may be some protective spasm of
regional muscles Within a few hours local swelling oceurs and the
tenderness and pain may sncrease and make examunation very difficult
1he distal veins become engorged and oedema may develop, especially
fahmbyemnisaffected Theonset 1s accompanzed by fever and constrtu-
tionat signs The temperature varies considerably In some cases it 1s
Ingh, especially when sery large vessels are unohed In the normal
course of events the temperature returns to normal and the local signs
substde n a fewdays Occasionally s severe cases, especially when there
[ dary theorml the temp may reman elevated for 2 to
3 weeks

Palpation of the mflamed vessel s usually possible only afier the sub-

which, because of the extensive local connective tissue reaction 1s often
thickened considerably more than would be expected if the lesion were
confined entirely to the vessel wall There may be one or more swellings
on the yein, measuring an inch or thwo in length

More than one veset may be imolsed

Heahing s slow, but i uncomplicated cases the swelling esentually
disappears and creulation 1« ulumately restored  Suppuration does
not usually occur, but 16 1s possible that phlebutis may explain occa-
sional cases of noapical nnasitis

‘The lacal picture 1s complicated by the sascular effects of obstruction
to arculation ‘These effects depend on the vessel affected In the leg
the femoral vein s often involved  The Jeg becomes oedematous, the
oedema subuading slowly The distal vessels become congested early
and same form of collateral circutation may eventually be established

Any large sems may be affected, mcluding the superior or 1aferior
vena cava In the former case both arms and the neck and face become
ocdematous and congested In the latter, oedema of botls lezs, the
pehus and lower abdomen mav develop Thromboss niw abea ocour
. the senous sinuses of the skull, or in the mesentenic vans In the
Latter case Utere develops an acute abdommal crtsrs with evere opri-
gastric pain, vomiting and shock, blood may be passed per rectum

Tt s believed that the splemc vein s imohed occasonally leading
o multiple or total infarction, this may be a cause of primans splenie
alrcess Tt has been suggested that tropical phiebins mav be responsible
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for some cases of gangrene in the extremities. Sccondary embolus is
very rare. Ocdema may be the onlv presenting sign after deep throm-
hosis.

The prognosis depends mainly on the vessels affected. Thrombosis of
the vena cava, or visceral veins, mav be fatal,

PHLEDITIS MINOR

Mild eases may exhubit sudden local pain, tenderness and ocdema
without fever or other consututional signs The patient may notice
panful lumps in the extremities These are found to be related to
vemns. There may he several along the linc of a single vessel, and a
number of veins may be invohed, The swellings are firm, tender, up
to two inches in diameter They usually subside completely in a few
weeks There may or may not be accompanying distal congestion and
oedema.

Outbreaks of acute cervical phlet )s d by consti
symptoms haie been deseribed The patients may develop stifl neck
and slight fever, sometimes with no obvious signs suggesting local
thrombosis They mav go on to recovery, relapse or subsequently
develop thrombophlebitis elsewhere. During these so-called ‘epidemics’
some subjects develop fever only.

DIAGNOSIS
The chimical conditton 1 a case n which a superficial vessel is -
volved 1s usually easv to diagnose When the vessels are deep the diag-
nosts has to be considered along with many other conditons and may
be very dufficult Associated arteries may occasionally be imolved, but
the very acute local changes accompanted by fever and constitutional
signs will usually distinguish the condition from other forms of thrombo-
phlebutis such as Buerger’s disease Tropical myosinis may be dafficult
to distinguish when the phlebitis occurs in the deeper small veins,
especially those of the neck Local lymph gland enlargement must be
excluded

TREATMENT
There is no known specific treatment Local treatment consists of
rest and eleration where possible. Sulphonamides or antibiotics do ot
seem to affect the chnical course except where secondary infection has
oceurred Anticoagulants such as hepanin may be indicated but there
is no record of their use
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I'ROPICAL ULCER

DEFINITION

UPERFICIAL wiceration of uncertam actiology found exten-
sively 1n the tropies and usually associated with the presence of
Baallus fustforns and Treponema tincents

HISTRIBUTION

hopical ulees 18 common m cettam diticts of tropical South
America, Central Amenica, the West Indies, Africa, India (Naga sore,
Assam, Cevlon, Indo-China, south China, Malaya, Indonesia, the
Philippines, Melanesia, New Guinea, Northern Australia, the Solomon
and other Islands

It has occurred 1 ‘epidernics’ at various tumes in North Africa,
Melanesa and Assam

AETIOLOGY

The actiological factors concerned 1n the appearance of tropical
ulcers have heen summanzed in the phrase ‘fith, food, foction and
fuso-sprrillosis’ To these must be added local tranma

Tropical ulcer is seen most frequentls 1 low lving, hot, moist regions,
1t may occut, howerer, at levelsas high as bono feet above sea level Ttis
particularly common i open air workers whose work 15 sweat, and
who are expased 10 focal njury, especialls ahout the legs It 15 more
common 1n males than in females, and tm adolescents and young adults
than 1n children or the aged

Tt 1s assocsated with filthy overerowded lining conditions and appears
particularty i those who wear hetle clothing and go barefoot Afal-
nutriuon and dietary deficiencies, espeentlv of protemn, predispose to
ulcerayon Some aathors have inerumnated avitiminosis A or avita-
mmosts C, while there 15 some evidence in fvour of the former at has
been shown recently that admimstration of sstamin € 15 without effret
Concomtant delulitating diseases, espeetalh malwna are frequenth
present

1t 18 not known how the uleeration is ctablnhed hut it generall
accepted that direct contagion from uleer 1o skin 15 unportant It 18
possible tht flies may spread the condhtion by pssang from feeding on
an active uleer to bites, cuts and abrwons un the new vienm Tocal

W
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njuries, especially cuts and abrasions, are probably necessary for
successful inoculation Ulcers have been observed in parts of the body
which have been pricked or cut by nstruments used for the surgical
excision of known lesions,

In freshly developing ulcers two organisms are practically always
present, 1 e B fusyformis and Treponema vincents. It1s not certain whether
these are true causal agents or secondary invaders, but their association
with this form of ulcer 1s so close as to permit the working hy pothesis
that they are concerned in its genesis. Other organisms including var-
10u8 pyogemic cocci are also present, but inconstantly and in relatively
small numbers

Bacillus fustformus is a sausage shaped straight or curved rod of vari-
able size The ends are tapered and in stained preparations, the body
1s characterisically banded or beaded The orgamism is an obligatory
anaerobe It 1s usually nonmotile, but some motile strains have been
obsened It 15 gram positive, but decolorized by long exposure to
alcohol It 1s found 1n enormous numbers 1n active ulcers. It 15 less
promnent 1n and may be absent from more established lesions Tt
disappears during healing and may return in a relapse

Treponema vincent 15 an actively motle anaerobic treponema with
several loose spirals It 1s found 1n the necrotic material covering the
ulcer surface and for some depth 1n the granulation tissue beneath
It 1s believed to be the same organism as that found in Vincent’s
stomatitis

Both B fusifornus and T vincents are found in the buccal cavity under
normal conditions It is not known whether spread from the mouth 1

. o - L e Ll

fresh ulceration to both amimals and man Intradermal iyection of
cultures of erther orgamsm separately does not readily produce ulcers,
although mixed njection is sometimes successful Filtrates from ulcer
slough or tnssuc are non-infective.
by means of inj of matenal from fresh ulcers 1s

usuall\ successful only if the recipient tissues are brused or injured
some way

The role of other organisms including the pyogeme cocar 1s also
uncertan Tt is believed that they may be important pathogenic agents
in some cases, secondary mvaders n others

PATHOLOGY

The actiwe ulcer- Examination of the slough or of the scrapings from
the granulation tissue beneath will reveal multitudes of both B. fust-
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formts and T vncents, There will usually also be staphylococer and
streptococel, but in much smaller numbers.,

At the growing edges of the ulcer the eprthelum 15 rased and
thickened and deep papillary processes project mto the cortum The
surrounding skin and corium 1s often oedematous and reregularly in-
filtrated with polymorphs

In the ulcerated area the surface tissues undergo coagulative necrosts
and merge with a loose pscudomembrane consisting largely of fibrm,
necrotic cells, masses of fusfform bacilli, and spirochaetes

The deeper tissue 15 filtrated with lymphocytic and plasma cells
and wath foct of polymorphs The lesion extends 1to the surrounding
connective tissues and there 15 usually a considerable mobilization of
fibroblasts beneath the ulcerated arca In severe rapidly progressive
cases the deeper underlying tissues may be affected, especially bone,
which may become necrotic Muscle is usually not attacked

In rare cases large blood vessels may be eroded

The established ulcer. After 1ts early rapid growth the ulcer tends to
remain more or less stationary, sometimes for many years The acute
inflammatory reaction subsides and the base becomes filled with indo-
lent granulation tissue New epithehum 1s formed at the periphery and
grows slowly mn towards the centre of the ulcer Hypertrophy and
downgrowth of the epithehum at the edges 15 prominent In long-
standing ulcers there 15 often extensive dense fibrosss 1n the ussues
beneath and proximal to the ulcer

Healing eventually occurs and the ulcerated area becomes thinly
epithelialized from the edges snwards The epithelium over the healed
uleer 15 often thin and easly damaged and relapses are common In
long-standing lesions or n those 1 which there has been extensive
necrosis healing may occur with gross scarri:

Caranomatous changes are common 1n long-standing indolent
ulcers

CLINIGAL PICTURE

Tropical ulcer appears most frequently on exposed parts of the himbs
and body. It does not appear on the face It 15 commonest on the
lower third of the leg, involving the ankle or dorsum of the foot, and
sometimes the phalanges It also occurs frequemtly on the arms and
fingers It 13 beheved to anse as a rale 1n the region of brumsing, cuts,
a.braswns, bites and other damage to the shin and subcutaneous
tissues

There 15 usually only one ulcer at a time in a given panent Occa-
stonally there may be a group suggesung autonfection Relapse of
ulceration is fairly common 1a the scars of old ulcers. No mmunity s
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mjunies, especially cuts and abrasions, are probably necessary for
successful inoculation. Ulcers have been observed in parts of the body
which have been pricked or cut by instruments used for the surgical
excision of known lestons

In freshly descloping ulcers two organisms are practically always
present, 1.e B fustformus and Treponema vincentt, It is not certain whether
these arc true causal agents or secondary invaders, but tharr association
with this form of ulcer is so close as to permit the worhing hypothesis
that they are concerned 1n its genesis. Other orgamisms including var-
10us pyogenic Cocei are also present, but inconstantly and in relatively
small pumbers.

Bacillus fusifornus is a sausage shaped straight or curved rod of van-
able size The ends are tapered and in stained preparations, the body
1s characteristically banded or beaded The organism is an obligatory
anaerobe It is usually nonmatile, but some motile strains have been
observed, It 1s gram positive, but decolorized by long exposure to
alcohol Tt is found in enormous numbers in active uleers. Tt is less
pronunent 1n and may be absent from more established lesions It
disappears during healing and may return in a relapse.

Treponema tincents 1s an actnely motde anaerobic trepanema with
several loose spirals. It is found in the necrotic material covering the
ulcer surface and for some depth in the granulation tissue beneath
It 1s believed to be the same orgamsm as that found m Vincent's
stomatitis

Both B fustformus and T vimeents are found in the buccal cavity under
normal conditions It 1s not known whether spread from the mouth 1s
concerned 1n any way with the pathogenesis of ulccration.

‘There 15 mounting experimental evidence indicating that materral
from ulcers contaming both these organisms is capable of transmitting
fresh ulceration to both animals and man Intradermal 1jection of
cultures of either organism separately does not reathly produce ulcers,

Ith muxed 1y 15 i ful Filtrates from ulcer
slough or tissue are non-infective

Transmission by means of injection of material from fresh ulcers 1s
usually successful only 1f the recipient tissues are bruised or injured in
some way.

The role of other organisms including the pyegenic coca 15 also
uncertain It is believed that they may be important pathogenic agents
in some cases, secondary invaders in others.

YATHOLOGY

The active ulcer~ Exammation of the slough or of the scrapings from
the granulation tissue beneath will reveal mulutudes of both B fusi-
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After a vanahle period, sometunes of vears, the ulear heals Epithe-
Tum grows 1n fiom the edges, and m the absence of heavy secondary
wdection may reman thin and delicate, so that farther ulctaation may
result from trauma. Healing 1s not always complete DParts of the
ongmal ulcerated area mav be covered with epithehium while other
parts reman flond and acuve or are penetrated by discharging
simtses, especially if bone 15 1molved Where there has been massise
formation of decp fibrous tissue there 1s usually notable scarning and
deformity Serious incapacity may tesult from the mohement of
Jomnts and subsequent ank) tosis

The majority of cases are ambulant throughout Some general
reaction mcluding fever may accompany the developing stages of the
ulcer, but an the whole the general effects are much less evedent than
might be expected from the appearance of the ulceration

There 15 no leucocy tosis unless from other causes Some patients may
show a relative [y mphocytosss

Fven m the acute stages local limphangius and lymphadentis are
uncommon, cxcept when there 1s obvious secondary infection Local
gland abscesses practically never occur and generahized septicacma ts
very rare

The active ulcer 1s sensttnve to pressure, the surrounds are itchy and
may become sccondarily infected by scratching As the ulcer becomes
more established local tenderness and pain tead to hecome less pro-
nnu]nrcd, and may be absent Some depigmentation often occurs after
hesling

DIAGNOSIS

The existence of sex ere usually very chromc local uleeration without
pronounced general svinptoms 15 suggestne of tropical ulcer The
appearance of the ulcer, with raned edges and a covening of grey

oody 15 usually E of the
slough usually reveals an enormous vanety of orgamsms including &
Susiforms and T, uincents “The latter are present m practically all fresh
ulcers and 1n many established lesions for
should be made from the ulcerated surface after removal of the slough
with sahne or dry gauze Orgamsms are often found deep m the
wlcerated tsues T wncents 15 convenrently observed with dark ground
Wummation m wet preparations It stains well with Gram's stain or
mrthylene blue and best with Giemsa

Other ulceratise conditions may have to be cxeluded Desert sore,
cutancous diphthersa, lershmanzasis and mycoses should be dentified
by examiration, and are usually accompanied by other evidence of the
dwease Syphulis produces serpiginous penetrating wrregular ulcers in
which B fustform 15 usnally absent, there 1s bikely to be other evidence
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produced, fresh ulcers may develop 1n other parts of the body after the
healing of an ulcer

Opportunities for watching the development of tropical ulcer are
rare, stnce the patient usually secks advice for the first time long after
the ulcer has developed. In those cases which have been obsenved,
however, and n expenimental inoculation the lesion begims as a
vesicle, which ruptures and leaves an ulcerating sloughing surface, or
as a papule which enlarges rapidly, becomes inflamed and breaks down
mto ulceration

The active ulcer once formed spreads rapdly, It may measure two
or more inches across n a few weeks, but it 1s commonly smaller Itis
very itchy and sensitive i thys stage, causing considerable pain and
annoyance,

Fic 50 Tropical Ulcer
[Courtés of D¢ H FPeaston]

The shin near the lesion is swollen, reddened and oedematous The
margn 1s shghtly raised and the edges, which sometimes may be a little
undermmed, slope sharply down to the ulcerated surface The surface
15 covered with a foul smelling, grey-green, sometimes bloody stough
forming a false membrane, attached firmly to the underlying tissues

13

The ulcer may stop growing 1n a few weeks, or may continue to
spread slowly m width and depth, comung to mvolve surrounding and
underlying tissue In the chronic stage the edge 1s pale, heaped up and
hard, forming a rased nng round the ulcerated area The base 1s
comprised of firm, pale, granulomatous tissue which does not bleed

easily, and 1s free from slough
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flavine { 1n 1000, alternating with bland ointment dressings at mght, 1s
also sometimes successful

Local ap of (3 per cent) with anti-
septic dressings, and accompamed by iniravenous arsenical therapy
have been recommended by some workers

When healing has commenced after any of the above, a bland omnt-
ment such as zinc and castor oil ar bonie acid should be substituted and
continued until epithehialization 1s complete

The rate of healing 1s roughly proportional to the size of the ulcer
Heahng usually takes some wecks

Occlusive therapy such as desenibed below for the treatment of
clionic ulcers has also praved successful m early cases

Sulphonamides given orally may be successfuf 1n some cases

Recent work indicates that the best treatment may be the oral ad-
rmnsstration of antibiotics, combined with local bland or antiseptic
dressings

The combmauon of pemaitlin intramuscularly and apphied locails
has proved successfl Aurcomycin and chloramphenicol are also
effective and have the great advantage of bang adminstered ovally
The following dosage regimes have proved highly successfl

Dosage

lureomyern hydrochloride 2 capsules of 250 mgm three times a dav for
two successive days

Chloramphenicol 2 capsules of 250 mgm three times a day for 7 days

With these antibiotics healing hegins 1 a few days and proceeds
rapudly Relapse 1s said to be uncommon

The ad: of v in mass are

obwious

THE CHRONIC ULCER

The established ulcer 15 indolent and may respond poorly to local
treatment, oral sulphonamides or pemaillin and other antibioties A
few cases have been suceessfully treated with aureomvan and chloram-
phenucol, as above

One of the most satisfactory methods of dealing with mdole nt chrome
uleers of the leg 15 the occlusit ¢ techmque, which may alo be success~
fully employed in early cascs One of the great advantages of this

method 15 that the patient 15 kept ambulatory and long perods of
enforced rest are avoided

CONCLUSIVE TEQHNIQUES

() Adhence lape The whole leg below the knee 13 shaved, washed and
dried The ulcer 1s cleaned and covered with gauze
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of infection, including a positive Wassermann reaction This reaction is
negative in tropical ulcer. The primary lesion of yaws may be confused
occasionally, but it is slower in deselopment, the surface of the ulcer is
different, being pale and shot with strands of epithelial tissue, and
without the charactenstic slough; the Wassermann reaction is positive,
The multiple Iesions of secondary yaws should present no difficulty.
Tertiary yaws ulcers are irregular, less well defined and have not the
charactenstic bactenal content.

Ulceration arsing from varicose veins in the leg is uncommon m the
tropics The pathogenesis of such ulcers should be obvious on inspec-
tion

TREATMENT AND CONTROL

Carcful attention to local cuts and abrasions will greatly reduce the
ncidence of tropical ulcer in a population, especrally in labour per-
sonnel

Whenever possible the affected part should be rested If the ulcer is
on the leg, the limb should be elevated

The pauent should be given a well-balanced diet containing ade-
quate protem, and intercurrent infections, especially malaria, should
be weated.

Removal of the patient from tropical to temperate surroundings is
often followed by rapid healing.
TREATMENT OF THE ULCER

Many methods of local treatment have been recommended, most of
which are fanrly successful in early cases, but less so in long standing

ulcers,
‘The early growing sloughing ulcer responds better to than
the later more chronic stages.

THE EARLY ULCER
Before any local application is made the uleer should be thoroughly
cleaned and as much of the necrotic smaterial as posstble removed
Ths is best done mechanically with soap and water Gauze soaked in
peroxide may be used to loosen adherent slough, In difficult cases
gauze compresses of saturated magnestum sulphate or copper sulphate
(1 in 200) may be apphed daily untl the slough separates These may
be painful.
‘When the ulcer 1s clean, gauze dressings soaked 1n various substances
may be applied datly, or the surface may be dusted with sulphonamide
LA e e £ atoved as
10do-
.IPP),
acris
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TRYPANOSOMIASLES
ATRICAN TRYPANOSOMIASIS

DFFINITION
LEEPING sickness A condition caused by Trypanosama gambiense
Snnd Trypannsoma rhodestense transmtied by Glossina (tsetse) flies
The trypanosomes gie rise 1o twa disunct clinical enuties,
and 1t try
Gambiense trypanosomiasss develops slowly and 1s charactenzed by
weahness, wasting, letharay, fever, lymph-glandular enlargement, and
eventual 1molvement of the central nervous system  Rhodesiense
trypanosormans develops more rapidly, glandular enlargement 1s un-

common and death may oceur before the central nerious system s
seriously mvolved

DISTRIBUTION

Trypanosonuasis occurs within a wide belt of termtory in Affnica
lying between latitudes 10 N and 25§ stretching from Senegal and
southern Sudan m the north 10 Angola and Portugnese East Africa n
the south The distnibution inside this area 1s patchv Regions of very
high endermerty ocenr in French Guinca, British West Africa and the
Belgian Congo

Gambiense trypanosomasis 1s much more widely distributed than
rhodesiense, which 1s largely Iimited to areas in East Africa, including
Tanganytka, Uganda and Rhodesia Neither 15 found at elevations
beyond 7000 Feet above sea level

Epidemics may arise occasionally as the result of spread of ifection
from endemc to previously uninfected areas There are many hustorical
examples of such new distribution of the disease

ALTIOLOGY
CALSATIVE ORGANISM

Trypanosomes are protozoa belonging to the famly Trpanosondae
They undergo metacyclic development n the intermediate msect
host In the human host the metacychic forms are converted into
tr panosomes which dinide by longitudinal fission

Inman T gambiense and T rhodesiense are morpholomically sdentical.
In the blood and tissue fluids, they appear as thin slender flageliates,

cc 389
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much discharge.

Intravenous p or oral aureomycin
therapv mav be combined with this Jocal treatment.

Healing takes some weeks

uy Plaster The ulcer 1s cleaned or scraped, washed and powdered
with sulphonamide powder. It is then covered with a single layer of
stenle gauze cut to the shape and size of the ulcer. Over this s haid a
larger laver of gauze smeared with sterile petroleum jelly or BIPP, so
that the ulcer is covered for several inches all round A 3-inch plaster
bandage 1s then apphed Alternatively some form of elastic sticking
plaster-bandage may be us

The patient 1s encouraged to return to work, and is told to report at
regular intervals. Secretion that cozes through the plaster is remov
with soap and water and the casing 1s left untouched for a month or
more if possible before being remoyved and replaced.

Healing should take place in about 3 months

Radical Treatment may, be needed 1n a few cases, especially when the
underlving bone 15 affected. Cautenization or total excision followed by
skin grafung has been employed with some success Resort to such
methods should be made only after the ssimple procedures have been
gnen an extended trial.
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They need shade and moisture and are found m the region of shady
trees and scrub near lakes and nivers The optimal temperature for
their breeding is 75° 10 85° F Hot dry condtions are unfasousable
Flhies do not normally travel widely from their breeding grounds The
distnbution duffers with the species Thus G palpales and G. tackinordes
are very dependent on shade and moisture and are never found far from
them Their distribution and that of gambiense nfection which they
carry may thus be locally imited G morsitans 1 haedier and less
dependent on morsture and consequently ranges much wider

‘The flies bite by dayhight Both sexes carry the infecuon They are
attracted by moving objects and the disease may be spread by the
carnage of flies from one area to another 1n motor cars and trains

Glossina flies produce single hving larvae Their numbers are thus
relatively hmited  The infection 1s not transmitted to the fly’s offspring.

TRANSMISSION

of infective blood on the biting parts of other flies, including Tabanus
and Stomows

Transmission in a gien area depends on man-fly contact It should
be appreciated that man-fly contact may be of high degree even when
the fly 1s scanty There must be switable vectors 1n sufficient numbers,
reservowrs of infection and non-immune human reaipients In some
regions 1t 1s believed that certain wild or domestic anumals, notably the
farge antelope, may act as of infectne tryp:
general, however, the only reservorr of importance 1s man

All ages and erther sex may be infected if exposed 10 the same condi-
tions In many districts, however, the disease may predomunate 1n one
sex because of ws particular occupation For example, fishing may lead
to much greater exposure to mfection

The European 1s likely to be affected more sexerely than the African

The native population may acquire some form of resistance to infection
with local strains of try Resist.

s In

15 more p after
spontancous recovery than after chemotherapeutic interference Its
nature has not been defined

PATIIOLOCY
In gamk y i hologscal changes develop at the
site of the mjection of the parasite, 1n the blood stream, n the Iy mphatic
and serous tissues, m certamn visceral organs meluding the heart, and,
at a later stage, sn the central nervous system especially the brain and
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oae PP . .

Leishman preparations the cyvtoplasm stains blue, there is a large oval
centrally placed reddish nucleus; and a posteriorhy placed kinetoplast
In the short stumpy forms the nucleus may hie posteriorly. The un-
dulating membrane projects beyond the anterior end of the body as a
free flagellum (See Figure ) In some individual parasites the flagellum
may be absent The organisms are free moving.

They may be found at s arious stages
of the disease, m the plasma, Lymph
and cercbrospmnal flnd and 1n tissue
spaces, for example, m the heart and
bran.

Although morphologseally indistin-

hable T, nd T rhad

T 51 cause chmcallv different diseases in man

Trspanosoma gambimseand red el and are commonly transmtted by dif-

[from b Noble Chamberlam, 1 ferent species of glossina fly They are

Textbook of Meductne, John Wit thys convenienthy considered as distinet.
& “oms Ltd , Bristol, 1931]

It 1s heheved by some that they are n
fact wdenucal and are the same as 7' brucer whnch nfects herhivorous
ammals

Occastonal human infections with other try panosomes, for example,
T rangels, havc been recorded

LIFE CYCLE IN THF FLY
When ingested by the right species of glosstna fly trypanosomes
o LR PRl i

nto the human ussues at biting
The fiv becomes nfective 18 to 34 days after feeding on hlood

containing trypanosomes.

TUE VECTOR

A hmited number of spectes of glossina fly 15 known to transmt
trypanosomasis

The most important species are- G palpalis, G pallidipes, G. tackinordes
and G. morsitans

All will transrmt T gambiense, G morsttans 15 the principal vector of
T. rhodestense

Other flies may be of local importance, for example, G sunnsrtont

Glossina flies have very special requirements for their muluphcation
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‘nests® of try panpsomes, often surrounded by suall ghial cells, forming
granulomata

The chorowd plexus 15 often sexerely congested and infiltrated with
Iymphocytes Tt mav harbour large numbers of trypanosomes in active
stages of division

Scattered irregularly through the Lrain substance and especally
near the infiltrated blood vessels there occur large eosinoplnlic mono-
nuclear cells with eccentnic nucler known as morular cells {of Mott)
These are believed to be macrophages There are frequently similar
but less clearly developed changes 1n the upper reaches of the cord

The Cerebrospinal Fiwd Changes 1n the spnal fluid aceur early The
pressure is moderately rassed and the numbers of cells increased, the
cells are chielly lymphocytes Qccasionally plasma cells, eosnophals
and morular cells may be present The flwd 1 clear as a rule but some-
times the cellular content may be high encugh 1o produce some
mfkiness

It early contains protein, chiefly globutin, the concentration of which
increases as the disease progresses With the rise in protan, wiich may
reach 100 mgm or more pet 100 ¢¢, there 1 a comadent (all in chionde
and glucose

The collowd gold curve 1 of the tabrtic type The G P1 cune s
seen only in very advanced cascs

‘Trypanosomes are commonly but not imvarably present 1 the late
stages

CLINICAL PICTURE GAMBRIENSE TRYPANOSOMIASES

Gambiense nfection may take the clasaical form but in populations
of endemc areas 1t 15 often chmcally mild, although 1t may end fatally
by sudden exacerbauon F ing cases bling 1
mfection may alse appear i which the cerebrospinal system 1s affected
early, or there may be acute severe septicaerma, and death within a
few weeks or months from the onset

The description of the disease that follows will concern first, the
classical form, and sccond, the mild or apparently wld forms

CLASSICAT GAMBIENST Ry FANOSOMIASIS

"The classical picture of trypanosoimans can he divnided mto scveral
stages First, there 15 the tumour at the site of the bie  1hen follows
the stage of mvasion, starting A% 2 Septicacmia succrtded after a
vamable mterval by invasion of the fvmph glands This i turn 1s
followed by nervous svstem v olvement

The progress of the disease occupies ans thing from mine months to
three years or more from the first appearance of sy mptoms

The Bute Reaction A red swelhng, sonetines capped by a wheal, may
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to soine extent the cord with accompanying changes in the cerebro-
spinal flud.

In rhodestiense trypanosomuasis the pathology is essentially the same
but involvement of lymphatic glands 1s much less common and by the
time of death the imolvement of the central nervous system is fre-
quently not as fully advanced as in bi fection In rhodesi
mfections, serous effusions are more common and lesions 1n the heart
more {requent and sexvere.

In both infections the development of the disease in the late stages is
often complicated by emaciation, malnutrition and food and mneral
deficiencies. Malana and other infections also often complicate the
pathological picture.

THE PATHOLOGY OF GAMBIENSE TRYPANOSOMIASIS

In what follows the pathological changes seen 1n gambiense infection
are described. Pomnts of difference in rhodesiense infection are men-
tioned 1n the section on that disease

Local reaction The pathological changes at the point of biting develop
very early A firm tender reddened nodule may develop in the course
of a few days composed of tissue infiltrated with lymphocytes and
plasma cells and containing rapidly dividing try panosomes; the smaller
blood vessels are often cuffed with smalf round cells

Lymph glands. The enlarged glands contam large numbers of parasites
developing in the sinuses, which are pached with round cells and
macrophages There 1s a general proliferation of the lymphatic ussue,
cedema and vascular congestion

Eventually the inflammatory reaction subsides and 1s replaced by
fibrosis which 15 assisted by an obliterating endarterius of the smaller
vessels Perivascular nfi} may be p d. Trvp
are practically never found in ths stage.

Fa— A TR

PO T S

The brain ussue is oedematous 1 some cases, with flattening of the
convolutions. The lestons are most pronounced in the pia mater. The
basic change 15 a meningo-encephalitis in which penvascular cuffing
with round cells and microglial cells 1s often pronounced There may
be scattered munute haemorrhages. Changes in the blood vessels are
independent of the local presence of parasites

Occasionally there may be some endartents of the smaller vessels
Neuronal changes are late and secondary They are rarely severe In
the substance of the bram, especially n the cerebral cortex and in the
frontal lobe, the pons and the medulla, there may be accumulations or
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i

Fio s Trypanosomuasis rash
iCourtesy dmnals of Tropaeal Modewe and Parasttologs, 1 wverpool]
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appear within a few minutes of the bite. This subsides in a few hours
and may be followed 1n about a week by a firm, tender, shghtly
reddencd or violet nodule, over which the skin may be oedematous
Tins tumour may become as much as an inch in length, raised above
the surface and painful, or itchy. It is sometimes surrounded by a
diffuse erythematous plaque-like area, Scratching may lead to ulcera-
tion and secondary infection; pus is not produced otherwise The
ulcerated lesion 1s often referred 1o as a ‘chancre’. The acute reaction
commonly lasts only a few days; swelling may persist for two to three
weeks, but subsides within a weck. Flud aspirated from it contains
actnely dividing try Further deselop of the infection
can be stopped at this stage with suitable drugs The bite tumour is
more often seen in Europeans than in natives of the endemic areas Itis
not usually associated with any general reaction.

THE STAGE OF INVASION
Incubation pertod In those few cases in which it has been possible to
estimate the time elapsing between the infection and the appearance of
svmptoms the cubation period varies from 10 days to 3 weeks It
muay be very much longer Two or more years may elapse between the
bite or a visit to an endemic area and the appearance of symptoms

Onset The attack starts with fever ied by malatse, lassitud
wnsomma, and headache. The latter is the commonest of all carly
symptoms and the most persistent. Try panosomes appear in identifiable
numbers mn the peripheral blood.

The Fever The fever may occasionally start with a rigor. It 1s
wregular 1n intensity and duration, usually highest in the evening
There may be severe sweating, especially at night. The initial fever
seldom lasts more than a few days. It is followed by an apyrexial
mterval of variable length, usually some weeks,

Pyrexial and apyrexial periods succeed one another at irregular
ntervals for months, the fever eventually subsiding completely or
becoming low grade and ‘grumbling’.

The fexer is invanably accompanied by a fast pulse, which persists
into the apyrexial periods and sometimes throughout the disease
Prolonged tachycardia may be casily brought on by exercise or excite-
ment. The respiratory rate during the fever is high; anorexia 15 com-
mon and there may be some nausea and vomuting The urine fre-
quently contans a small quantity of protemn 1n the febrile period:
sometimes this persists There may also be casts.

Rash: A rash may appear soon after the onset of fever. It is usually
found on the trunk, especrally the chest and back, but may appear en
the face and limbs The eruption develops as irregular or circinate
areas of transient erythema, with indistinct margtns and a clear centre,
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Lassitude and asthera dev clop progessnchy as the disease adsances
The patient often becomes drowsy duning the day and unable to sleep
at mght The appeite 15 not usually affected, but malnutritton is
common 1n the more adsanced stage, when the ‘sleeping” patient may
have to be roused to tahe food

TiL, STAGL OF CENTRAL NERVOLS SVSTEM INVOLVEMENT

The chntcal preture tesults from a continuous process of mfection
whicl eventeally leads to a fully developed memngo-encephalitis and
which frequently gnes some mdtcations of central nervous imole-

Fio 53 Earhy gambicnse trvpanosormians
Falling askeep during feeding

ment at an early stage Central nervous system lesions wsually pre-
domunate in the late stages of the disease, and nyas appear sufficiently
distinttne to consntute a separate phase of the disease, known as
‘sleeping sickness’, which commonly develops stx months to a year after
the onset

The first indications of the derelupment of central nervous system
changes are often ta be seen 10 exacerbation of already evisting symp-
rows, partevanly kasatude and apathy, which brecome progressn ely
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often giving an annular appearance. Individual patches vary in size
they may be several inches across. Sometimes the affected skin ;
oedematous and may be very itchy Fading occurs in a few hour
there is no desquamation. The rash appears at wregular intervals 1
may sometimes be brought ont by heat, ¢ g after a hot bath, It
difficult to sce on a coloured skin,

Oedema: Some cases may des elop scattered areas of firm subcutancou
oedema, localized commonly in the eyelids, the sheath of the penis, o
1n the ankles, hands and feet, The oedema 1n a particular area ma;
subside in a few days or weeks Several regions may be affecte
simultancously or in succession.

In the course of the first few wecks of the disease a generalized puff
ness of the face usually develops, which gives the features a rather mnan
chubby expression

Involvement of lymph glands This usually occurs early and may be the
first sign of the disease The distribution of enlarged glands 1s roughly
symmetrical. Any gland mav be mvolved Enlargement 1s often mos
olnious in the postersor cervical region (Winterbottom’s sign) The
affected glands are moderately enlarged and firm, they may continue
to enlarge for months or years, tending to become softer as they get
larger They often appear as olnious discrete tumours, unattached to
the skin Eventually fibrosis takes place and the gland hecomes a smal
hard discrete mass

Glands suppurate only if sccondarily infected, as they may be
following interference by native doctors

Glandular enlargement occurs in the majority of cases; 1t may occa-
sionally be absent even in the presence of intense blood mfection.

Blood Trypanosomes are present soon after infection, but are not
commonly found by ordinary exammation untl the third week after
the bite, 1e towards the end of the incubation period In most cases
there are relatively few; only one may be seen in several oil immersion
fields in a thick film Occasionally they are numerous They remain in
the blood stream for months after the onset. In the later stages, how-
ever, they become very scanty, except during exacerbations It is
usually easier to find them 1n the gland juice

There 15 frequently a mild secondary anaemia in early infections In
the late stages defi ies and jon ] the blood

Serous cffusion: i parasites, have occasonally

been reported 1n jomts and 1 the pleural and pericardal spaces
gambiense trypanosomiasis, but are more common n rhodesiense

mfection,
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In most cases the progress of the central nervous systern lesions 15
continuous, but occasional cases are met 1n which the development 1s
spread over a year of more, sometimes two or three years, with inter-
mittent remissions and exacerbation af the signs and sy mptoms

Changes may develop in one or both eyes Comunctwvitis with
excessive Jachrymation 1s common, Corneal opacities may develop
associated wath interstitial keratitis and a panless indocvelins The
teuna may ultimately become oedematous The changes other than
those tn the reuna are generally benign and resolve readily, they are
not common, but must be locked for, 1n view of the necessity for arsem-
cal treatment Retinal changes may lead to optic atrophy and per-
manent blindness

During the whole course of the nervous stage general symptoms,
especially headache and glandul may still be evident
The state of the glands vanies Some may be enlarged and contamn
trypanosomes, others may be fibrosed and 1nacave

Tr. may d from the blood or

a

AP e - ata— mns

cerehrneninal

and will pass rapidly into sesere malnutrinion and assocrated de-
ficiencies unless properly nursed and fed
Mineral and flud deficienctes also tend to appear as the disease pro-

Lhanges 1n the heart muscle may sometimes lead to dilatation and
wadequacy This 15 more common 1 rhodesiense than gambiense
wnfections

Males become impotent, and although there 1s no sumilar impotency
1n women, if they concetve during the discase abortion 15 common

In the uncared-for case trophic sores are common Intercurrent
nfection, p and the dysenteries,
are very frequent and may prove fatal Death occurs also from acute
flare.up of the infection, with h s P
from cardiac or vaseular failure, or from malnutnition and deficiencies

MILD AND APFARENILY MILD CASES

B The classical case 18 seen 1n local inhabutants mamly durng epr-
cmcs, or m such as The full

pl;:‘lurc 13 uncommon in the indigenous population of endemic areas,

where the disease appears most frequently 1 a chimcally mild form
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1

worse Changes in character and p akso become p
Neurological signs commonly develop late.

The general condition of the patient deteriorates He becomes
ncreasingly asthenic and easily fatigued. Unless under supervision he
becomes progressively emaciated and develops signs of malnutrinon
and food deficiencies of one kind or another. He complams when awake
of severe and persistent headache. Apathv increases; he Joses interest
m his surroundings, 15 unable to concentrate on even minor matters
and has to be roused for feeding. Intellectual degeneration may be
advanced A ing fusional state is !
increases during the day, but there may be insomnia and restlessness
at night Eventually the patient may pass mto the inert so-calfed
*sleeper’ stage and finally becomes comatose.

The face becomes pufly, especially around the ey ehds, productng an
effect of dull surly indifference, ‘the swollen, stupid, rather sad look’.
This facial pufli may persist th h the disease and be in
stnking contrast to the thin emaciated body.

As time goes on sensory and motor disturbances appear., These vary
considerably 1n degree from patient to paticnt, one aspect often being
espeaially pronounced in a given indnidual.

The sensory changes commonly affect the joints Pressure on decp
tissues, for example in the palm of the hands or over the ulnar nerie, is
followed by severe pain a short time after the pressure has been
reheved (Kerandel’s sign). Muscular cramps and neuralgic pasns in
the long bones and joints are The patient o insof tingling
sensations on the lips, the soles and the palms; sometimes there may be
-=add e wtune Theve may be loss of spatial sensation.

¢, emotional and depressed.
+ + encrates and his character

dssintegrates  As  the -phalitis spreads ! !
changes become 1ncreasingly obvious. There may be incoordination
af convulsions, ingi hemi- or p 1! deh-

nium, mama, epileptiform convulsions, coma and i the final stages
incontinence of urine and faeces.

- Pt tee wdtche
' Tremot
' which

. ma-

tion which may be intensthied by local eye changes
Tncoordination and emaciation of the skeletal muscles commonly
Jeads to a slow unsteady swaying shuflling gait. Knee jerks are usually

Iost Iate.
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In mdividual cases the diagnosis should rest on the discovery of the
parasites but 10 mass examnauon of large groups of population n
endemuc areas a tentatne diagnosss ean often be made from the chinieal
bustory, the presence of enlarged glands, and the general central ner-
vous systent picture In doubtlul cases the effect on the erythrocyte
sedmmentation rate of a single dose of antrypol or pentanudine is often
a uscful lead (see below) If the diagnosis 1n an indridual case 15
strongly presumed and the blood and gland Juice do not reveal try-
panasames, exarunation of the spinal fhwd s advisable In an endemic
area a rased cell count and protein concentration are sometunes

a drop of blood on a shde with a coverslip The trypanasomes motve
actively about causing commotion among the red cells, and are casily
visible under the high power of the microscope For final identification
dried thick or thin bloed fitms should be stained and exanuned by the
same methods as for malana parasites

ITthe parasites cannot be detected by the wet drop er theck fitm abour
5 cc of blood mav be withdrawn, catrated and centrfuged at 1000
rpm for 10 mins The supernatant fluud 15 remos ed and 1ecentnifuged
at the same speed for the same tnie T be supetnatant from ths flead 1
centirfuged at 2500 r.pm for a further 1o miny and the deposit »
finally examined as a wet film or dried smicar

Lymph gland juce Taypanosomes can usualh be Jound m matenal
asprrated from the glands while they are soft, they canmot be recovered
from fibrosed glands The gland s Iifted between the finger and thumly
and pressed up agamst the skin A mediumesized thoroughly dry
hypodermic needle 15 inserted mto the gland substance and the gland 1s
massaged gently. A syringe 15 attached 10 the needle and suction apphed
The juice 1 the needle 1> ejected on to slides, and «xammned exther as
wet or stained preparations, as for blood In 7' rhodestense infections 1t
may be difficult to find parasites in the glands, they should be sousht
11 the blood

Cerebrospinal flud The flad 15 examued for the presence of tiv-
panosomes, cells {mosth lymphocytes) and excess pioten I'ey panc-
somes are looked for 1 the centnifuged deposit by the wet Blm techs
nique The number of cells present 1s calculated by the usual method,
the protem 11 estimated by various flocculation methods

Other duagnostic ponts Certain other tests may help the diagnosis The
erythrocyte sedimentation rate over 1o mautes 11 calculated and the
patient 13 given a single dose of antri pol (0 5 to 1 0 gin) or pentanidine
{150 t0 200 mgm) One month later the ESR 1sagaim measured 1f there
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which exhubuts few symptoms. These forms may be truly mild or slowly
progressie. The usual picture 15 one of mild general sy mptoms, nclud-
ing fever, and glandular enlargement, particularly obvious in the neck,
There may bc' some wasting and at a later stage muscular tremors and
R O SO

It 15 impossible to tell, except by scrial sunyeys, whether the condibon
13, in fact, mild or not,

In some areas the cases undergo spontancous cure; elsewhere many
of them prove fatal There is some disagreentent over the cause of
death in these apparently muld cases In some the full development of
nervous system involvement may occur In others there is sudden
exacerbation of the infection and death i septicaemia Others prob-
ably die from intercurrent nfection

develop classical sleeping sichness,

It 1s presumed that the milder cases seen 1n indigenous populattons in
endemic regions are the result of the development of some form ol
resistance to the orgamsm acquired by previous infection Varrations
11 the virulence of the try panosomes may also be a factor m modifying
the climeal prcture

PROGNOSIS

The prognosis 1 untreated, well-developed scvere cases is bad, cs-
peailly 1f there s a lngh protemn content in the cerebrospmal find
Early cases respond well to treatment and uscally recover.

The clinecal assessment of an apparently nuld case will depend upon
some knowledge of the virulence of the local strain of try panosonies

DIAGNOSIS

The certain diagnosis of trypanosomsasis depends on the discovery of

the parasite. Search for the ergamism may be made in the blood,

glandular juice and cerebrospmnal fluid Fluid from the bite tumour
Yaken within two days of infection usually contains parasites
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in the glands of the posterior tnangle of the neck Trpanosomes
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The pulse 15 fast from the onset and remains so even m 1emissions,
cardiac difatation and incompetence are cummon The central ner-
1ous system 15 mvoly ed early, sometimes within four to five weeks of the
onset, but the meningo-encephaline processes are seldom as advanced
at death as those of gambiense try panasomiasis, possibly because of the
shorter duration of the disease Mental symptoms, especially progres-
swve delusional states, are usual

hagnosis 1s made as in gambiense mfection

In endemic areas an increase 1n cells and protein in the spinal flud
should be regarded as posve evidence of trypanosomians unul
proved otherwise

PROGNOSIS

Tn the furst few weeks after the onset the prognosis with treatment 1s
good It gets worse the longer treatment 15 delaved 1F the dnease 1s
diagnosed late, treatment will probably fail

The untreated case usually dies within mne months or a vear from
the onset In some areas mild forms of the disease oceur 1 the natne
population and spontaneous vecovery takes place

TREATMENT OF TRYPANGSOMIASIS

Treatnient 1s general and specific The general treatment consists of
PIOper nursmg, prevention of bed sores, adequate fecding. restora-
tion of deficiencies in the diet, treatment of cardiovaseular enllapse and
dehydration and so forth

CHEMOTHERAPY

The am of chemotherap i both gambiense and
rhodesiense mfections 1s {1) to attempt to elear the blood of trypano-
somes as quickly as possible, not only to benefit the panent but also to
reduce the possibility of transmission, and (1) 10 treat the meningo-
encephaliis

Antrypol or pentamidine are used for cleaning the blood mfecuon,
tryparsarnide and Mel B for dealing with the meningo-enrephalitis

AVAILABLE DRUCS
T ANTRYPOL (suramin, Bayer 205, germamn)
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is usvally positive early. There may be considerable reduction in total
serum protein, mainly in the albumin fraction.

Gurnea pigs or rats may be inoculated mtraperitoneally with 0 5 ml
of blood or the final sediment from blood centrifuged as described
above. Trypanosomes appear in the blood of these animals after some
weeks Imtial infection of animals 15 easier with 7. rhodesense than with
T gambuense,

Mass diagnosis: Examination of large population groups for evidence
of trypanosomiasis should start with a census, This is followed by
systematic exammation of gland juice or blood or both, for trypano-
somes It is usually more econemic to concentrate on examination of
gland juice. In certain areas it may be necessary to examine the blood,
particularly where glandular involy ement is not very obvious Lumbar
puncture in mass surveys should be made only in the exceptional case,
and shauld not be carried out until the blood has been stenhzed by
either antry pol or pentamidine,

RIIODESIENSE TRYPANOSOMIASIS
Rhodesiense trypanosommasis is usually a rapidly developing fatal
disease. The orgamism is largely resistant to arsenicals and treatment is
effective only 1n the early stages
This form of trypanosomiasis follows the same general course as
gambiense mfection. There are certain points, however, which require
special notice
The distributon of rhod tnyp iasis corresponds in East
Afnca to the distribution of its main vector, Glosstna morsitans The
disease 15 found in Rhodesia, particularly north-cast Rhodesia,
Tanganyika, Mozambique, Nyasaland and in certain areas of north
Uganda.

ment may be severe. The latter anses from oedematous and cellular
infiltration of the connective tissue of the cardiac muscle, often asso-
ciated with the presence of trypanosomes, which ultimately leads to
fibrotic replacement of the muscle, and correspanding loss of efficicacy
In rhodesiense infection the local reaction at the bite is often severe
The incubation period may be shorter than in gambiense infections
The disease may start with nigor and severe fever. The lymph glands
are commonly little involved although there may be some enlargement



Tiypanosomiases 403
1 the glands of the posterior triangle of the neck Trypanosomes

i

The pulse 15 fast from the onset and remains so even 1n remissions,
cardiac dilatation and incompetence are common The central ner-
vous system 1s invoh ed early, sometimes within four to five weeks of the
onset, but the memingo-encephalitic processes arc scldom as advanced
at death as those of gambiense try panosomtasis, possibly because of the
shorter duration of the disease Mental symptoms, espectally progres-
snve delusional states, are usual

Diagnosss 1s made as 1n gamense infection

In endemic areas an increase 1n cells and protem in the spinal fud
showld be regarded as powtne evidence of trpanosonuasts unul
proved otherwie

PROGNOSIS
In the first few weeks after the onset the prognosis with treatment 1
good It gets worse the longer treatment 1s delaved If the disease s
diagnosed late, treatment will probably fail
The untreated case usually dies within nine months or a year from
the onset In some areas mild forms of the disease occur n the native
population and spontancous recovery takes place

TREATMENT OF TRYPANOSOMIASIS
Treatment 1s general and specific The general treatment consists of
proper nursing, prevention of bed sores, adequate feeding, restora-
ton of defitienties in the diet, treatment of cardiovascular collapse and
dehydration and so forth

CHEMOTHERAPY

he aim of chemotherap i both gamb and
thodesiense infections s (1) to attempt to clear the blood of trypano-
somes as quickly as possible, not only to benefit the patient but also to
reduce the possitulity of transmussion, and (1) to treat the meningo-
encephalitis

Antrypol or pentamudine are used for clearing the blood nfection,
tnyparsamide and Mel B for dealing with the memngo-encephahtis

AVAILABLE DRUGS
! ANTRVPOL (suramun, Bayer 205, germann)
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An organte urea substitute which usually acts swiftly agamst blood-
borne and gland try panosomes It 1s made up n 10 per cent solution in
water In the adult an initial dose of 0 2 gm nunimizes the possibility of
idiosyncrauc reactions. The full dose for an adalt is 1 0 gm at intervals
of 5 ta 7 davs until a total of 10 gm has been administered Children
may be given the equivalent dose for age and weight,

Antrypol is best given intravenously, although it can be given
wtramuscularly. It should not be given subcutancously,

2 PENTAMIDINE (M AND B 800)
An organic compound of the diarmdine group, which 1s active agamst
oael e, o . .-
each day or every other day for up to 10 days.
The nuual adult dose varies from 100 mgm to 200 mgm

Children should be given dosage equn alent to weight

3 TRYPARSAMIDE
An organic substance contaiming pentavalent arsemic made up

20 to jo per cent solution 1n water (never in saline) and usually given

mtravenoushh The drug may sometimes be given itiamuscularly
‘The dose 1s 20 to 30 mgm per kilo body weight. The mitial dose for

should be a treatment-free interval of at least a month before any
further admunistration

Tryparsamide acts only slonly on the parasites in the crculating
blood, but penetrates mto the cerebrospinal spaces and acts on organ-
1sms therem.

Certain other drugs have been tried with some success in rhodesiense
infections. The maost promising of these is Mel

4 wmeL B (Friedheim) )

Melarsen Oxide BA L and similar compounds mncluding Mel W
have recently been successfully used 1n severe gambiense sleeping sick-
ness and 1n rhodesiense trypanosonuasis. Mel B is gnen intrav enously.
AMel W has the advantage of being water-soluble and is given intra-
muscularly or subcutaneously
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DETAILS OF TRCAEMENT
{1) The average case

The early stages of both infections mav be successfully treated with
either antrypol or pentamidine

1t 15 better, however, to treat all cases as though the cerebrospinal
spaces are 1 olved

Such treatment demands the combination of tryparsamide with
either antrypol or pentamudine

Successful combinations of drugs are given below The dosages are
those given mn mass campaigns In indinidual cases the tryparsamude
may be conunued for a further 4 doses

Except 1n the very earliest cases, thodesiense infections should be
treated with pentamidine (or antrypol) and Mel B

(a) Combined Treatment

Day Drug and Dose

1 Antrypol o 2 gm

6 Antrypol 1 0 gm
5 Antrvpol 1 0 gm

06 Antrypol 1 0 gm
{Total of 3 2 gm Antrypol)
21 Trvparsamude 1 0 gm
26 Trvparsamde 2 6 gm
3 Trvparsamde 2 o gm
36 Tryparsamide 2 o gm
o Tryparsamide 2 o gm

{Total of g © gm Tryparsamide)

Pentamidine may be substituted for antrypol in the following doses
First dose 100 mgm Follow bv 150-200 mgm daly for 6 days
After a 5-7 day inten al commence tryparsamide treatment as above,

In dispensaries where large numbers of cascs are treated, the drugs
are often made up in solutions so that 10 mi contains the full adult dose,
Tables of dosage corresponding to the weight of the patient are then
eastly prepared For example

Weight of pattent Dose
100 Ib or more 10 ml
8o 1b 8 ml
e
1915 1b 15ml
141b orless 10mi

(Solutions Antrypel t gmin 10 ml Tryparsamide 2 gm in 10m} )
oo
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b Stmltancous Treatment

Antrypol o 5 gmand tryparsamide 1.5 g are given on the same day.

Injections are gien on six oceasions at 5 to 7 dav intervals.

(Total of antrypol 30 gm and tryparsamide go gm )}

The schedule of treatment (1) above has the advantage of being
quicker in admynsstration, but it is more toxic than schedule (a) which
1s more commonly used.,

If a coursc of treatment is unsuccessful, it may be repeated after not
less than a month from the Jast dose of trvparsamide.

) Rhodesiense infections and seiere gambiense sleeping sickness:

Mel B should be gnen in very advanced cases of gambiense sleeping
sickness and in cases of rhodesiense trypanosomiasis in which the cere-
brospnal system has become imvolved.

It 15 alwavs gnen with the standard course of either antrypol or
pentamdine order to remove the trypanosomes from the blood

dard method of ad 15 as follows

The dosage 1s dinrded into ‘dosage umts’ representing 3 6 mgm per
Lo Atotal of 5 to 7 ‘dosage units’ 1s g en over a period of one month
1n four groups of doses with rest periods 1n between.

Dosage of Ml B, giring a total of 7 *dosage umis’

Days of treatment I 3 5 101112 19 20 21 28 2g 30
Fracuon of a 'dos- 1 2 3 5 5 5 6 7 8 8 10 10
age umit’ given on

cach dav (in tenths

of a ‘unnt’

RESPONSE TO TREATMENT

Treatment 15 usually successful 1n relieving signs and symptoms in
gambiense infections and leads to recovery except in very late stages.
The tvpanosomes often disappear from the blood stream within a
few davs They are slower to go from the spinal flud. Rhodestense 1n-
fections do not respond well to treatment once the cerebrospinal system
has become imolved. Advanced gambiense sleeping sichness and rho-
desiense infections may respond well to Mel B.

The progress of an indnidual case mas be cheched by periodic
exammation of the spmnal fluild The cellular count usualls falls faster
than the protein concentration

TOCITY
Arsenical ds may be very p ‘There may be early

gastromtestinal disturbances with diarthoea and vomiting. With
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tryparsanude dermatitis 15 rate The most serious effect 1s on the
wuptic nerve, which 1s indscated by gradual or sudden dumness of vision,
with central or penpheral narrowing of the fields of vision, scotomata
and ultimately complete blindness Fhe ophthalmoscope wilt show no
changes 1n the early stages

The toxic visuat effects are often preceded by photophobia, increas-
ing lachrvmation, ocular pain, and dimness of visson The risk of using
arsemcals 15 1ncreased 1n cases 1n which the trypanosomes have already
itiated eve changes

Antripol may affect the repal cpithelium Severe renal damage s
only occasionally seen The unne should be examuned i all cases
before and duning treatment If there 15 any sign of renal disease or if
albumin with casts and blood cells appear during treatment, antrypol
should be withheld and pentanudine substituted

ARSENIC RESISTANCE

Resistance to arsenicals including tryparsamide may be quickly
acquired by both 7' gambrense and T rhodestense mfections Thus resist-
ance persists 1ndefinitely and 15 not lost by cyclical transmission 1n
Glossina flies It constitutes 2 major problem 1n the mass treatment of
trypanosomiasis Mel B s usually active in resistant cases

PROPUYLAXIS

Both antrypol and pentamidine are excreted slowly from the body
The concentration of the drugs in the tissues will thus remain suffic-
1ently high to prevent infection for a considerable period after injection
Injection of 1 gm antrypol in an adult protects agamnst infection for & to
12 weeks A single dose of 200 to 250 mgm pentamudine protects for
3 to 6 months

AMERICAN TRYPANOSOMIASIS

DEFINITION
Chagas discase An acute, subacute or chronic condition caused by

the pl P i e, d by certain large bugs
The acute disease occurs mamly n children It 15 characterized by
o T R
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GEOGRAFHICAL DISTRIBUTION

The disease is scattered irregularly in North and South America, in
a wide area stretching from Mexico mn the north to the Argentine in
the south The distribution of the vectors and animal reservoirs is very
much more extensive than that of the human disease, which is limited
to certam areas within this wide belt. It 1s found in various parts of
Venczuela, Brazil, west Argentine, Uruguay, northern Chile, Peru
and Ecuador It has been reported in Guatemala, Panama and
Mexico

The disease does not occur outside America, although the vectors
and reseryoir animals are common to many other parts of the world

AETIOLOGY

CAUSATIVE ORGANISM

The discase 1s caused by Ty panosoma cruzt which closely resembles the
tryp of African tr i In the blood the organism
13 found as slender or stumpy trypanosomes 15-20 u in length, with the
usual undulating membrane and anteriorly placed flageltum. The
nucleus 15 central and the large oval kinetoplast posterior 7~ cruzt
propagates 1n the tissue cells, not in the blood

THE VECTOR

The disease is transmatted by large biting reduviid bugs belonging to
the family Tnatomdae, particularly by Panstrongylus megistus and
Truatoma infestans ‘The larva, nymph and adult bugs all transmut the
1nfection; the latter 1s the most important.

The bugs are found under dirty unhygienic conditions associated
with esther humans or arumals. They are active only 1n darkness, so
that transmission usually occurs at night, It 1s possible to convev
infection artificially through other insects, including the bed bug, but 1t
is doubtful whether any of these is important in natural transmission

LIFE CYCGLE IN THL VECTOR
- eer eeaad L -abn

b A nl

tive to man Once infected, the bug remains infective for life.

RESERVOIRS OF INFECTION

I P SN DU | SRS P,
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of antmals transmitted accidentally to man In other areas, especially
n villages, man is the important reservoir.

The orgamsm has been 1dentified in amimals in areas as far north as
southern Califorma, Arnzona and Texas, m none of which has the
human disease been reported

TRANSMISSION
Although the trypanosome present i the blood of human cases or of
reservoir amumals 15 anfective to Man, transaussion n nature occurs

the latter occurs most ficquently in the lips or the conyunctna The bite
of the bug 1s important only 1n so far as 1t causes a break in the skin
surface and thus facilitates the entry of the parasite

The high incidence of transmission 1n children 15 probably the result
of the greater ease with which the parasttes can penetrate the delicate
skin, and the greater rik of exposure to biting

Infection 1s saud to occur occasionally across the placenta, or by way
of infected mothet’s milk Metacyche forms survive for days in dead
bugs and may cause infection 1if the latter are acaidentally eaten

The drscase occurs mostly amongst the lower econome groups living
m poor squalid conditions 1n small villages The appearance of the
disease m a given commumity 15 highly crratic Children are most
commonly afiected The sexes are affected about equally

There 13 no clear correlation between either the mncadence of the
infection 1n aceessible reservorr anumals or 1n bugs Even when the
latter show a very high rate of infection in a particular village, for
nstance, the known case madence may be very low

There 13 no scasonal inaidence and no explanation for the very
wrregular distrzbution in relation to reservorrs and vectors It 1s possible
that more carefu! investigation will reveal a much wider distribution
than at present suspected

PATHOLOGY
The ussues into which the mfective metacyclic forms penetrate react

vigorously In the course of a few hours local oedema, with some
all bl et - = -

within a lew days and gives rise to the earlv septicaenue signs of the
drsease The spleen and Iner eventually both enlarge
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The more severe lesions of the vartous organs in the later stage of the
disease anse primartly as a result of the further leishmaniord develop-
ment of the parasite within the tissue cells,

The trypanosomes immedsately enter Jocal reticuloendothehal cells
at the site of moculation Within the cells they undergo a leishmaniod
stage of development and Jater return to the tissue spaces and blood as
trypanosomes, re-entermg other tissue cells and repeating the cycle In
this way the cells of many tissues become invaded and destroyed This
process 1s particularhy notable in the macrophages of the spleen, the
[haais Pt .- . T woa e

inlection
In the acute progressi e form of the disease, which constitutes about
20 per cent of the infections in infants, massive myocardal involvement

f . .
during the letshmamoid ¢ycle Where there has been extensive intolve-
ment of the heart myvocardial damage may appear i later lfe, as a
result of the large areas of muscle replaced by scar tissue

Leishmaniod orgamisms may appear m the cells i other organs
including the thyrosd and supra-renal Goitrous changes in the thyroid
gland are common 1n some distrcts, these are not direct effects of the
drsease but are due to local mmeral deficiencies

P may lly develop The meninges and

bran tissue may be ocdematous, congested and infiltrated, there are
scattered neuroglial and raund cell infiltrations, especially about vessels
Small granulomata may develop around trypanosomes or leishmaruoid
forms lymng 1n the brain substance n the region of the small vessels

Changes 1n the spinal flwid simalar to those in the latter may be pre-
sent mn cases 1n which the central nervous involvement 1s considerable

T eruz may remamn mn the blood for long periods In the ordinary
course of events during the acute attack try panosomes are present 1n the
largest numbers during the early stages Tn mild cases or i the ‘chronic’
stage they may be difficult to demonstrate m the blood, except by
indrect biologteal methods such as xenodiagnosss

It 15 believed that T cruz: trypanosomes as such are mn some way
responsible for the fever Trypanosomes are found in considerable
numbers in the blood during the acute stages of the disease The 9cca:

INvaued Ussut Loy
Unfortunately, the degree of parasitaemia in a given case 1s no real
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rcasure of the damage progressing m the tssue celts mvaded by the
lesshmaniond forms

CLINIGAL PICTURE
American trypanowomasis may appear in acute or m subacute or
chronic forms
The mcubation perod 1s wsually 1 to § weeks

THL ACUTF DISCASL

The acute discase 1s commonest and mnost severc between the ages nf
1 and 5 vears {1 may oteut oreavionatly n adolescents or adults, uswally
m milder form

The outstanding (himcal pattern after onset 15 one of severe and
mtensifying myocarchal damage In heaws infections in which the
damage to heart muscle 1s extreme, a fatal issue 15 certain during the
first acute attack In less severe cases m which the myocardium ts less
damaged, recovery from the wual febrile illness occurs after some
months and the condition passes into a more chrome state in which the
final picture is decided by the ultimate pathological disturbance of the
cardiac muscle Such cases may surine 1o adult life with wregular
mtermittent febrile attacks A proportion of infections may not produce
an mual severe febrile episode and mav not be detected for years,
These cases are nsually thagnosed during routine examination by the
discovery of some degree of myocardial damage

The onsct of the febrile attack 15 commonly preceded by local
reactions 1o the onigmal moculation of the parasite In a single infection
these reactions, when on the face, are often unilateral (as deseribed
below) but mfection may occur at frequent intervals especially under
the prevathng socal arcumstances m which mfants become volved,
so that Inlateral faciaf reactions are common,

The Chagoma reaction The first sien of tnfection 1 usually the appear-
ance withun a few hours of a swelling at the site of entry of the meta-
eyclic fective trypannsomes This rapidly becomes a hard elastic

It may occur also on the abdomen and hmbs, especially the thaghs
Oceanonally metastatic swelfings develop, especially 1 older children,
for instance, they may appear on the face or arms following actual n-
fection i the legs If unteeated the swelling may become very large
and intensely pamnful

he chagoma reaches s full size m a fow days and way Jast as
long as two or three months It mav have faded by the time the
general sigas of infection have developed
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The skin over the plaque and
atts edges becomes hard and may
desquamate, Suppurationdoes not
occur unless there is secondary in-
fection The lesion usually disap-
pears completely but in some cases
especially on the abdominal wall
or thigh, there may be shight scar-
ring or some depigmentation In
hairy parts healing may be fol-
lowed by alopecia

The glands draining the pont
of infection are usually palpable
by the third day and may become
considerably enlarged and remawm
so for weeks, The glands are firm,
mldly tender and discrete. The
skin over them s often erythema-
tous and oedematous. In a group

412

Fic 53 Chagas discase in child of 1wo

Note unitateral facial and palpebral oede-
ma_ [Courtesy of Brttsh Enosclopaedia
of Medical Practice, Butterworth & Co
iPublishers: Ltd . 1g-23 Ludgate Hill,

London, ECg4  Photograph by Dr

of glands there 1s often one which
1s much more enlarged than the
others

In afew cases there may be no

zza] local reaction and the first sign

of infection mav be the glandular enlargement

When the face 1s 1nvoh ed, the glands most commonly affected are
the pre- and post-auncular, and the submaxillary.

Local oedema The appearance of localized areas of ocdema is very
common 1n the first few days of the disease The oedema develops
suddenh It may persist for months or subside 1n a few days, sometimes
before any general signs develop

Unilateral involvement of the eyelids 1s the commonest finding
(Romana’s sign) Both lids are swollen with a hard elastic non-pitting
oedema The oedema may remain confined to this area for some time,
but more commonls spreads down into the cheek and sometimes to
the neck. The evelids of the other side may become involved; some-
times oedema may develop bilaterally

The skin over the oedematous areas 15 often erythematous and
blotchy, giving the appearance of bruising

Qedema of the eyelds is accompanied by swelling and mjection of
the local conjunctiva The lachrymal glands are frequently affected,
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and the eyelashes may be glued together with coagulated serous
exudate, In the absence of sccondary infection the condition 15 not
purulent

From time to time durmg the early stages of the disease local areas of
hard oedema may develop in any part of the body, particularly in the
scrotum, the legs, the lower abdominal wall and the pubis The
appearance of oedema 1n the limbs 15 somenmes accompanted by a
spread of the oedema of the face and even by generahized anasarca, W
young 1nfants

GENERAL REACTIONS

The general signs and symptoms commonly appear 4 to 14 days
after infection and the appearance of local signs The patient is restless
and sleepless He suffers from malasse, imcreasing exhaustion, chills,
and bone and muscle pams There 3s often epistaxis Convulsions are
common in young children; they are usually infrequent and severe and
may be fatal

Trypanosome forms of 7~ ¢ruz: appear in the blood 1n about 10 days,
and may be present throughout the acute stage

‘With the mvasion of the blood stream the gencral reaction develops
The local lesions deseribed above persist for varying periods, often for
months

Ferer The gencral symptoms usually start with a moderate remittent
fever, which may continue for several weeks Sometimes in infants, the
mtral fever 1s very high and conunuous In other cases it may be mild
and of short duration Durning the fever the pulse rate 5s fast {110 10
150 beats per minute) and there may be soft mitral bruits In severe
cases 1 which there is intense myocardial damage acute cardiac farllure
develops often within a few days of the onset of the fever The respira-
tion rate 1s fast and there 15 frequently some minor bronchial imohe-
ment with cough, which may tend to mask the condition The spleen
becomes palpable m the first few wecks, but ts seldom promnent The
Iner enlarges early and may be palpable for several finger breadths
below the costal margin

A moderate degree of general glandwlar enfargement 15 present in
most cases within a week of the appearance of the local signs of infec-
tion The glands arc only shghtly enlarged, not erv tender, and m the
early stages contain trypanosomes,

There are no characteustic changes i the enthrocstes The white
cell count 1s rased In infants the increase 15 seen manly in large
mononuclears, n older children, 1n lvmphocttes, which mav represent
as much as 70 per cent of total white cells

In a small proportion of cases there mas be flecting morbithform,
papular or urticanal rashes Later there is often depigmentation or
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by perpigmentation of the skin over the site of the healed chagoma or in
areas which have been oedematous

Cardiocascular system A very fast pulse is an indication of scrious
myacardial lesions resulting from repeated imasion of the muscle cells
and the repetition within them of the leshmanioid ¢y cle of the parasite.
In the actise stage, especrally duning the fivst week in infants, sudden
dilatation of the chambers of the heart may lead to fatlure. The muscle
lestons may alco Jead to various changes in cardiac rhythm, including
fibrillation and heart block with corresponding changes in the electro-
cardiogram; the Stohes-Adams syndrome has been reported.

Il cases in which cardiac insolvement is extensise from the begin-
nming will die within weeks or months  In less severe mfections the
cardiac imvolvement may subaide spontancously of pass on to the
later fibrotic stages which are seen commonly in older children or
adults

Occasionally cardiac symptoms may appear without amy other
mdicauon, local or general, of the infection. Cases in which this occurs
are usually seen later 1 hfe

Invohement of the central nenous system is commoner 1n infants
than in older children Suckling infants may die in a few days from the
memngo-encephahius, before the cardiac changes have developed The
svmptormns are mainly cortical Comulsions are severe and death occurs
during them or in deep coma Menngismus mav be present.

The wmajormy of cases show a minimum of nen ous imvoh ement and
pass through the acute illness without anv evidence of it.

In those in which the cerebrospinal svstem s involved the flud is at
high pressure and contams excess Iyniphotytes and proteins T eruzt
man somenmes be found n the centrifuged deposit

The duration of the acute stage is vanable Severe cases may ter-
minate fatally inafew days, especially iminfants, More commonly 1t con-
unues for weeks or months, the issue depending on the seventy of the
mocardial involvement When this is severe death results. Whenatas
only moderate, recovery occurs and the patient passes into a subacute
or chrome state, 1 which febnle episodes may appear at long intervals
and n which fibrouc cardiac lesions become slowly established

SUBACUTE AND CHRONIC STAGE

The subacute discase 1s seen as a rule m older chuldren from 5 to 10
vears of age. There 15 commonly a historv of an acute attack followed
by a penod of renmssion with or without nuld fever, and sometumes
with occasienal exacerbations of severe symptoms There mas, fow-
ever, be no history of an acute attack

In the subacute stage local signs such as facial oedema, if present in
the acute phase, have usually subsided Ifin a period of renussion the
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patient ss Listless, often muldly fesenish, and has a persntently fast pulse
Arthythmias are common

The condition progresses to slow recovery but renussions occut
subsequently from time to time  Thus goes on for years The late stages
are commonly associated with some permanent myocardial msuffi-
ciency

Try are difficult to d 1n the blood stream even
during the fever, cxcept by biological methods

subacute disease, or with demonstrable parasites in the blood or detect-
able by xenodiagnosis It 1 not clear how far the latter diagnoss 15
Justified, since tt 15 possible that at this stage a state of tolerance has
been achieved between host and parasites

In some endenuc areas myocardial tavolvement & more frequent
amongst adolescents and young adults than elsewhere, and there 1s a
tendency to clude n the diagnos:s of irypanosomasis even cases
without a tustory of infection or circulating parasites

Cases present with all stages and types of myocardial molement
In severe cases sudden death may occur and 1s often blamed on the
discase

PROGNOSIS

The prognosts 1s bad 1n infants, espeeially when cardiac damage 15
severe Early dilatation of the heart, persistent sesere arrhythmia or
pericardsal effusion are unfavourable signs It 1s bad 1n any case m
which the nervous system 15 obviously imvolved

In the subacute and chromc stages the prognosis depends entirely on
the extent of myocardial involvement

M d c dent infectne c

an d
are serions compheating factors

especially malaria,

DIAGNOSIS

Clinical diagnosis 1 an endemic area 1s usually easy n young
cluldren Umilateral oedema of the face, especially of the evelids, to-
gether with non-purulent conjunctu s, the presence of a chagoma and
Tocally smv ol ed Iy mph glands are atl indicatave of the disease Memngo-
encephalitic signs i infants and voung chikhien and persistent tachy -
cardia, arrhyvthnia or cardiac ditatavon, espenialhy when associated
with fever or any of the local sigs abos e are nghly suggestive

Certain diagnosis needs the demonstration of trypanosomes.
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LABORATORY DIAGAOSIS
Blood Wet and stained thick films should be examined as in African
VP The tryp are fragile and easily damaged
For this reason it 1s better to examine fresh films in all cases
Trvpanosomes are not usually present in large numbers except 1n
ven voung children during the early acute disease In older children
and adults they are present only during remissions and may be missed
by direct blood examination; indirect methods may be necessary.
Idenufication of the species of trypanosomes is important, since
T rangelr (which produces no clinical effects) may be present in the
blood of individuals in areas in which Chagas disease 1s endemic.
Lymph gland jurce Trypanosomes may be present in the juice of the
IRTLE PR
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Cultures should be examined after 21 days.

Cerebrosprnal flud: The deposit after centrifugation of the cerebro-
spmal flud may rarely contain the try panosome in cases in which there
15 evidence of ncephalitis The prey of material for
examunation 1s the same as for 7. gambiense.

RIOLOGICAL TECHNIQUES

NXenodiggnosis: Bugs raised 1n the laboratory and known to be un-
infected are allowed to feed on the forearm of the suspected case for
15 minutes The faeces are exartuned for metacyclic forms after 30-60
davs Infected bugs should be Miled and examined i groups at mter-
vals up to 60 days after feeding Control groups of bugs are similarly
examined for infection with 7. rangelt

.Inimat inoculation Mice or puppies are readily infected by 7. cm::.
SRR Gl L T e

peniod of 5 to 25 days after injection The animals are finally sacnficed
and a search is made for lershmanjord tissue forms in the tissues,
especially the heart These may be present in animals in which para-
sites were not found in the blood, The organism will survive for hours
m citrated blood .
Complement fixaton Serum from the suspected case may be used in a
complement fixation reaction (the Machado test), 1 which the antigen
1s an exyract of organs, usually the liver, from an amumal dead of the
disease, or an extract of cultures of the trypanosome A positive result
is of presumptive dagnestic value. \\'tak'posm\'e reactions are given
by sera from cases of cutancous leishmania:




Trypanosomases 417

The test should always be associated with other diagnostic methods
Some authors regard the complement fixation reaction as more rehable
than xenodiagnosis

Biopsy of an enlarged gland, with examination of smears and histo-
logical sections stained to reveal leishmamoid parasites may be helpful
1n some cases, but 1s not usually needed

TREATMENT

Treatment 15 unsatisfactory Drugs successful in African trypano-
somiasis are ineffective

Certam synthetic compounds have been found to have some acuion
agamst the trypanosome form of the parasite, but these and all other
drugs so far tried are inactive against the leishmanioid forms responsthle
for the mayor tissue damage,

‘The use of trypanosomicidal drugs 15 therefore ineffective once the
leshmameid 1mvasion of cardiac muscle, etc , has become extensne
They may be helpful if given very carly in mild mfections or during
remissions

Some control of bieod try has been d d with
various drugs mcluding Bayer 708 and 7602 Cure 15 not achieved

CONTROL
m hygieme 1ly housing, 1s the first
cssznual. Bugs can be dealt with by DDT or Gammexane, Chemo-
therapy of known cases helps to reduce the infectnity of local bugs
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THE TYPHOID TEVERS

DEFINITION
NTERIC, or typhus abdommalss, 1s due to infection with
Salmonella ipht or with Sal. paralypht A, B or C. The disease 1s
charactenized by an acute course of about three weeks’ duration,
with fexer, toxaerma, abd 1 symptoms, enlarg; of the spleen,
and a cutareous eruption The mortality 15 considerable with the fiest
mentioned of these infections

GEOGRAPHICAL DISTRIBUTION
Ty phoid fes er 15 world-wide m distribution and occurs irrespectrs ely
of chmate Nevertheless, with improved water supplies and sanitation,
m the better developed temperate chimates its incidence has steadily
decreased and 1t now 1s much more prevalent i the tropics than in the
colder parts of the globe

ALTIOLOGY

The causal orgamsms, which belong to the Salmonella group, enter
man solely by the alimentary tract. The only source of infection is the
nfected excrement of human beings harbouring the orgarusms These
3l . e e P DR

nfection, and about 2 per cent become chrome carriers The majority
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have not suffered from an attack of typhoid but 1n whom the infection
has been a non-pathogenic intestinal one, at a later date in these cases
the infection may become systemuc, and the patient then suffers from

by pollution of the contaners during rinsing; the resultant typhoid

eprdemic under such conditions 1s usually widespread I milk, bread

or other comestibles are contaminated by a typhod carrier during
418
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production the epidemic 15 himited and 15 related to the distrbution of
the contamunated product House flics, by vutue of thew habats, are
smportant vectors of the mfection and are responsihle for many
sporadic cases of typhod

Typhod 15 prineipally a discase of adolescents and young adults
It occurs wn children, but 1n them takes a less severe form, 1t also
occurs 1 the middle-aged and aged, 1ts chinical severits and the case
mortahity due to 1t increase with advancing vears There 13 no racial
unmumty to the disease

The of bl dividuals under defective sanitary
conditions, such as camps, favours the occurrence of severe epidepcs

PATHOLOGY

The normal acid content of the stomach 1s onc of the chief defences
against this and other simularly acquired baaillary nfecuons This
physiological barrier 1s readily broken down by dilation with draughts
of fiwd, by emptiness of the stomach, and bv other means, and the
bacilli then pass 1nto the small intestine

The bacill: probably enter the Peyers patches or solitary lymph
follicles, where they rapidly multiply and quickly pass by the lymph
vessels 1nto the blood stream There 1s thus a very early bacteraemia
The orgamsms soon reach the bile, enher directiv from capitlaties
the gall bladder wall or indirectly by the liver capillanies 1nto the bile
canaliculy, and flourish m 1t A second and heavier imasion of the
mtestine through the infected bile takes place It 1s this second invasion
which 1s responsible for the extensive lestons in the lymphod tssue of
the small intestine charactersstic of the disease, and 1t 15 when they
appear that the grosser chmceal mamfestanions of the disease become
evident

Typhod 15 essentially a bacteraemia with generalized nfection and
profound toxaemia It affects the haematopoetic system, especially
the lymphoid tissue of the small intestine, the abdonunal by mph glands,
the spleen, and the bone marrow, but any organ may be mvolved In
Iymphioid tissue the organtsms cause a pecubar cellular reaction, there
ate sery few pols morphonuclear cells in the lesions, but there 15 hyper-
plasia of the lymphaid cells with the appearance of numerous large
mononuclear phagocytie cells (‘typhosd cells’) which probably are
dernved from the reticulo-endothelial svstem These cells commonly
phagocytose by mphocytes, red cells and other cells

1In the small mtestune the lower part s that most involved; sometimes
the caccum and uppermost part of the colon are affected; and some-
umes, especally 1n Salmonella paratyphs B infections, there are lesions
throughout the whole of the large antesune and n the stomach The
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Peyers patches and solitary follicles at autopsy are found to be hyper-
aemic, swollen and rased above the surface. The infiltration and
engorgement of the adjacent submucous and muscular coats render the
lesions visible from the outside of the bowel when fully developed
about the tenth day of the discase

In muld cases these lesions may resolve without any necrosis In the
classical case superficial necrosis occurs early in the second week of the
disease; this in part may be due to toxuns, but chiefly it is caused by the
blockage of small vessels by large numbers of the ‘typhoid cells’. The
necrotic mucosa forms a slough which separates during the third weck,
feaving an ulcer The typhod ulcers are rounded or irregularly oval,
with their long axes in that of the bowel; they are located on the anti-
mesenteric part of the bowel. Many of them are quite shallow; but
often the submucosa 1s penetrated and the floor lics on the muscular or
even the serous coat of the intestine.

Separauon of the sloughs may lead to gross haemorrhage from
damaged vessels, or to perforation of the gut wall, These two cam-
plications, haemorrhage and perforation, account for many deaths
There 13 no exact relationship between the seventy of the disease and
the sevenity of the ulceration, the former is proportional to the toxae-
mua, but haemorrhage or perforation may oceur during clinically mild
attachs of typhoid

The ulcers heal by granulation daring the fourth week, with lttle
scarring; they eventually are covered with simple epithelium free from
glands

The mesenteric glands are swollen and soft, and often are haemor-
rhagic, the lymph sinuses are distended with the charactenstic large
phagocytic typhoid cells. One or more abdominal lymph glands may
necrose and rupture causing peritonitis. The spleen 1s moderately
swollen and hyperaemic. In 1t there are small areas of necrosis with
collectrons of typhoid cells

There are similar lesions m the lner, which shows the clouiy

b - — EXTIEE -
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attack of enteric the infection may persist in the gall bladder and bacun
continue to appear irregularly in the stools. The patient is now an

intestinal carmer
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occasionally persists after recovery of the patient from the discase. He
becomes a urinary carnier of the infection

The heart muscle is soft and swollen due to a touic myocarditis,
pericardits may occur especially m children, but typhoid endo-
carditis 15 rare Thrombophlebitis, especially of the Jeft femoral and
saphenous veins, 1s not uncommon, thrombosis of the cerebra! sinuses
sometimes occurs Periostitis, abscess, or necrosis of bones may com-
plicate the acute disease, but more often they appear months or €ven
years after apparent complete recovery from 1t The ubra, sternum,
nibs and vertebrac are those bones most affected, and typhord baailh
can be recovered from the lesions Bronchitis and pneumomic con-
solidation are common Meningitis accurs very occasonally, and 1
then usually assocrated with a middle ear infection

Within the abdomen the typhod bacill: cause non-pyogenic lesions,
but extra-abdominally they may produce suppuratve lestons In the
early stages of the fever there 1s 2 blood leucopenia, with an increase in
the lymphocytes and mononuclear cells In the later stages, when there
1 ulceration of the bowel with secondarv bacillary infection, there s a
leucocytosis, the werease i lymphoid cells 1s then obscured by a
marked merease m the palymorphonuciear cells The tatter state of
affawrs 15 also evident when there are suppurative extra-abdominal
lesions

CLINICAL PICTURE

The incubation period ranges from 7 to 21 days, 1t 15 usually 10 to
12 days The onset commonly 1s insidious with anorevia, lassitude, a
frontal headache and muscular pains, a furred tongue and often some
gastro-intestinal upset There 1s a slight evening fever which may
escape notice

The first week Shisering attacks may occur as the temperature, with
remissions, mounts daily to 103° or 104° F by the end of the week The
pulse-rate 15 80 to 100, and the pulse remains soft and 1s dicrotic. There
commonly 1s epistaxis, and the earlier symptoms increase as the patient
becomes prostrated There 1s an increase in the respiration rate with
agns of catarthal & hitis The abdomen betomes ded and un-
comfortable, there may be euher darrhoea or constipation imually,
but by the end of the weck there 1s usually diarrhoea The face becomes
drawn and pallid, there 15 a arcumscribed flush on the cheeks, the
tongue 1s furred but red at the tip and edges, the throat 15 dry and
inflamed

A rash appears on the 6th or 7th day It s restricted to the abdomen
and flanks as a rule, and 1s sparse It consists of successive scanty
crops of small rose-coloured spots, each 2 10 4 T m diameter, which

e
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fade on pressure Each spot lasts for three or four days and then dis-
appears completely The crops may continue to appear oser ten to
eighteen days In grave cases diffuse purpuric skin eruptions may
appear

The second week The temperature 1s maintarned at a high level, with
shght morning remussions. The toxacnua hecomes more marked; there
often 15 a low muttering delirium Deafness 1s usual The tongue be-
comes dv, glazed and red; sordes collect an the teeth. The pulse rate
quickens and the blood pressure falls. There commonly is basal con-
gestion of the lungs The spleen becomes palpable. There 1s an increase
w the abdominal distension and discomfort as the intestnal lesions
further develop, usually there 1s diarrhoea, and the stools become dark
due to some escape of blood from the lesions

The third week In favourable cases the symptoms begn to lessen, and
the rerssiv e temperature sfowly dechnes. But the grave and common
complications, haemorrhage and perforation, are prone to occur as the
sloughs separate from the ulcers In very severe cases the condition of

. . v R

[ A ORI N

at the bedclothes Tympamites and mieteorism may occur; extreme
abdominal distenston may be followed by pain and collapse, a rapid
pulse and local or general peritomus indicate perforation. Cold sweats,
restlessness, sighmng respirations, and collapse of the palpable pulse
indicate haemorrhage Towc myocardral degeneration is a common
cause of death Incontinence of faeces and of urme 15 usttal during this
state.
The fourth week In favourable cases convalescence 1s entered upon
Sometimes lobar pneumoma or thrombophlebitss, especially of the left
femoral vein, mav appear in 1ts carly stages

Relagses In those who deselop onlv a feeble immunity, commonly as
a result of a mild attach, a relapse occurs some ten days after the end
of the primary attack. The relapse resembles 1 a muld form the
primary attack and usually 15 of shorter duration Relapse occurs
about 10 per cent of cases As many as four or five relapses have been

recorded 1n exceptional cases
D ’ e R

ve rise
o yphod
bacilh can be recovered by culture of the discharge
A persisting mfection of the gall bladder, or of the kidneys, results i
the carrier state in a proportion of cases
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DIAGNOSIS

The defimtive diagnosis rests on recovery and identfication of the
causal orgamsms Blood culture during the first 14 days of the disease
usually yields 2 growth of the orgamsm Some 6 ml of blood is with-
drawn aseptically from a vesn, half of this 1s sown into bile salt broth to
recover the typhod bacilly, and the remainder into glucose broth for
other orgamsms Where suitable media are not immediately available
the blood mav be allowed to coagulate, the clot 1s then subsequently
cultured

After about the tenth day of the disease the Widal test becomes
positire, and 1t r1ses 1n titre unts! the disease ends Previous prophslactic
inoculation with T A B vaccine causes an increase 1n the agglutinins
for the tvphoid orgamsms, repetition of the Widal test at two-day
intervals with evidence of a progressvely rising titre of agglutinns is
necessary for a positine diagnosis of an actne infection

Culture of the faeces during the second and third weeks, if repeated,
wsually will yield orgamsms, culture of the urine repeated on sexeral
occasions does so usually during the third and fourth weeks

The blood picture 15 helpful m differential dhagnosss as there 15 a
polymorphonuclear leucopema with a relatnve ymphocytosis during
the first ten days of an attack of typhoid Thereafter secondary bacterial
nfection of the mtestmal lesions usually causes a polymorphonuclear
leucocytosss  Perforation 1s followed by a rapidly msing polymor-
phonuclear leucecytosis and this should be watched for

TREATMENT

The diet should be nourishing and readily assumlable; 1t should be
gnen (n small quantities at frequent ntervals, 1t should be as hberal
as possible, and 1t should be free from all indigesuble and fermentable
matter The Buwid 1ntake must be adequate to compensate for that lost
from the bowel and as a result of the fever The temperature when 1t
mounts over 102" F should be reduced by sponging The strictest
precautions must be taken to disinfect or destroy all hnen soiled with
mfected excreta, and the latter must be promptly disinfected, fhies heing
dened access to them

Chloramphemicol {chloromycetiny, one of the antibotics has been
demonstrated both i ratro and 2120 to exert a powerful bacteriostatic
action on these orgamsms, but 1t 15 not bactericudal to them It controls
the multiplication of the organisms and the progress of the nfection
until the natural defensne mechamsm overcomes them If gien in
madequate amount, or for a period insufficient for the body 1o develop
an immunity to the organisms, relapse follows its use Chloramphemicol



424 Clinical Tropical Diseases

15 incffective in sterihizing intestinal or urinary carriers of their infec-
tions

. e roa PN . K

duning the second or third week will arrest the progress of the infection
and produce symptomatic relief, but the dangers of haemorrhage and
perforation are nat ehminated if gross lesions have developed in the
ntestine when the specific treatment is begun

The successful treatment of carriers 1s less simple. Extirpation of the
gall bladder in most cases will free the intestinal carrier of his infection
There is no sausfactory means of clearing the renal infection in an old-
standing urinary carmer.

Proph)la('lm moculanon with T.AB \accmc of those entering
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but 1t may be treated with alcohol. The latter procedure 1s said to be
Icss dcs(ructl\c of the Vi antigen than treatment by heat; the reaction

of the alcohohized vaccine is said to be less severe
than that of the heat-treated Although alcoholized vaccme was at
first claimed to be a more effective immumzing agent, 1t has not
sustaned this reputation on extended trial T A B inoculations should
be repeated yearly for a number of years Though vaccination reduces
the incrdence of infection 1t does not provide absolute immunity ; those
who acquire the disease in spite of inoculation suffer rather less severely
than the completely unprotected




XXXIX
THE TYPHUS FEVERS

INTRODUCTION
HE typhus fevers are diseases of man due to infection with onc
or other of a number of species of ricketts:al orgamsms Most of
these organisms normally affect rodents, and the infection of man
by them s inctdental and sporadic Usually shey are conveyed from
one host to another by arthropods, certain lice, fleas, ticks and mutes
being those which specifically transmit various types of typhus fevers to
man The diseases n man are characterized by a short tncubation
penod and an acute course of about two weeks” duration, this 1s asso-
ciated with sustained fever, severe toxaemua, an exanthem which
SO SR M) -

borne typhus and mite-borne typhus, are mare localized and the latter
1s confined to the Far Bast

TYPES

Louse-borne, Eprdemtcs of louse-borne typhus fever have been re-
cogized since the sicteenth century, and their particular association
with wars, famme and simifar disasters has long been appreciated.
Though the role of the human body-louse yn disseminating the infection
from man to man has long been suspected, 1t was not until 1gog that it
was proved Pediculus kumanus feeds exclusively on human blood, on
engorging a blood meal from a patient suffering from epidemic 1y phus
it becomes infected with Rickettna prowazrhs, the causatine organsm
‘The organssms enter the cells hning the gut of the Jouse and mulupl
freely in them, after some days rickettsias are passed n the faeces of the
wnfected louse Lice leave a febrile skin er a cold one, and the mugranon
of infected lice from the bodies of the sick or dead to other indisiduals 1s
readily effected under conditions of squalor and oscrcrowding Lice
transmat the rickettsial infection by contarainating skin abrasions with
their infected facces, or by being crushed and ruptured with the inune-
tion of their infected guts and gut contents into the skin by seatching
Thevy do not infect by bite The Inves of lice infected with R prouazek

413
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are shortened by the infection, infected female lice do not transmit the
mfection through the eggs to therr offspring.

In addition to infection by thts the normal way, through personal
nfestation with infected lice, mndniduals may acquire the disease with-
out themselves beconung lousy by inhalaton of dried infective louse
facces It s thus that doctors, nurses and others, 1n spite of adequate
protection agamnst louse infestation by special clothing and insecticides,
may sporadieally acquire the discase when i contact with it profession-
ally. Epidemic louse-borne typhus 1s the only discase of the group
which is confined to man, there 1s no other recognized ammal resen oir
of the nfection; the human bods -louse 1s the only artliropod vector of
the nfection, and in ats absence the disease does not occur.

Since the recognition of the specific aetiology of epidemic Jouse-borne
typhus, there has been much progress in hnowledge of a number of
alhed diseases of similar causation All of these are due to richettsial
orgamsms, but with the possible exception of that causing Fiévre
Boutonneuse these organisms normally are enzootc in rodents and
small mammals, and man 1s onlv an accidental and therefore sporadic
host of them The infections are not normally transmssible by the
human louse or human flea, they do not spread from man to man and
so they do not occur in epidemic form and at most do so endemseally,

Fleg-borne During the last half century sporadic cases of typhus have
been recogmzed n the apparent complete absence of the classical
epidemic louse-borne disease These cases were not followed by spread
of the infection to contacts It has now been established that rats and
mice are subject to rickettsial infection with an organism generally
referred to as R moosers This mfection 1s conveyed from one ammal to
another by the rat louse Poliplax spinulosus or the rat flea Xenopslla
cheoprs, both of which become infected by blood meals on mfected
animals and subsequently pass the organtsms 1 their facces Man, f
attacked by X" cheoprs in scarch of a blood meal, becomes infected with
R mooser: through the faeces of the infected fleas, and he then develops
an attack of ‘murme’ typhus The disease does not spread from man to
man as his own ectoparasites, the louse P kumanus and the flea Pulex
trritans, are not effective vectors of R. mooser

It has been suggested that murine typhus infections 1n man may
under certain circumstances become adapted to free transnussion by
the human louse, and that this 1s the onigin of epidenuc fouse-horne
typhus This theory has not been sustamned expermentally, but it
would account for the appearance of epidemtc louse-horne typhus mn
communities m the absence of its introduction from a recogntzed
extrancous source of infection Furthermore 1t recences support from
the fact that the epidemic Jouse-borne and the murine flea-borne forms
of typhus lly are hable an ) llv are very
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of fevers occur 1n men traversing or working tn sharply defined rverine
areas of bush country In Japan for many years it has been known that
the disease there called tsutsugamushi, or Japanese rver fever, 1s
conveyed to man by mites These mites derive their infections 1n the
preceding generation from small rodents which are the normal hosts of
the causatn e organism, Rickeltsta onentalis The mates, which belong to
several species, take but a smgle meal from warm blooded animals

mite becormng infected on the occasion of its only mammalian meal
can pass on the infection to 1ts offepring, the latter then transmit the
nfection to a new host by their bites on the occasion of thewr single
tissue meals The infection 15 thus transmitted from vertebrate to
vertebrate through at least two generations of mrtes

Tuck-borne In many parts of the world 1t has been found that a
number of diseases bearing a variety of names ave due to rickettsial
nfections conveyed to man by the bites of ticks, the resultant diseases
1 man mav be grouped under the general designation of the tick-
borne typhuses The hosts of the rickettsia responsible normally are
ammals belonging to a wide range of species, and the fections are
comveved from one amimat to another by sundry ticks 1n which they
cause a generalized or scpticaerme type of infection This means that
the salivary glands become infected, so that the tick can infect by its
bute, also 1ts oraries become infected, and the female ticks can pass on
their mfecttons congenatally to their offspring through several genera-
tions The nomenclature of the causative organisms has not veached
finality, but most of them have been grouped into the genus Dermacen-
traxenus, which 15 distinguished from the senus Rickeitsia by differentia-
ting features n thetr morphelogy, their Jocation i mfected cells, and

from man to man

The nekettstas The rickettsias are minute pleomorphic organisms, n
zoological statns they are mtermediate briween the bactena and the
viruses They appear as rounded forms 0 3 to t 0 u i diameter and
10ds from t 5to 2 § pn Jength, but they vais cnnsldr:rabl) m form
difermg They are G e, but they stam well
sith the Romanowsky dyes when water adysted to pH 7 4 15 used as a
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diluent  Most small laboratory animals can be infected with the
rickettsias which infect man, but the degree of their susceptibility to the
different vanies In experi ! animals, as in man, the
rickettsias Ine intracellularly and they attack chiefly the endothelal
cells lining the smaller blood sessels. They can be cultured in living
tissee culture media, and on the yolk-sac membrane of developing
chick embryos As a rule they do not survive for long at normal
temperatures or at 37° C and are quickly killed by heat and most
antiseptics; but in infected louse faeces R prorwazeks remains siable for
months if the temperature and humidity are kept low R. burneti, the
cause of Q fever, is unusually resistant to heat, to drying and to chemtcal
disinfectants. If subjected to quick freezing in a sealed ampoule and
stored it dry ice (—76° G) they remain viable for several years, pro-
vided that they are rapidly thaned from the deeply frozen state; slow
thawng after a deep freeze kills them
L A A M
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prowazekt 1s the organism responsible for eprdemic louse-borne ty phus;
1t 1s the only onc of these orgaisms which can maintain itself in man
and his awn ectoparasites, 1t requires neither non-human ectoparasttes
nor other mammals for its survival. R, mooserr is a very closely allied
species, which morphologically and antigenically is closely similar to
R prowazeds, st shows certamn biological differences from 1t in that st 1s
normally a parasite of rats and Inice, 1t is conveyed by the rat louse
Pobyplax spinulosus and the rat flea Xenopsylla cheoprs, and it gams entry
only incidentally and aceidentally into man It 1s not normally trans-
mussible by the human Jouse or the human flea, though both these have
been infected with it artificially or experimentally they are not efficient
natural vectors of the orgarusm R. orientalis (or fsutsugamusht), of which
there are several antigenic ty pes, is the organism responsible for scrub,
or mite-borne typhus, in nature it 1s a parasite of wild rodents, bemng
comeyed from one to another by mmutes of the genus Trombueula
Probably several species of these nutes serv e as effectiv e vectors, and the
two most important which are held to be chiefly responsible for human
nfection are 7. akamusht and T, deliensts The infectuon is maintained
from one generation of mites to the next by transovarial passage, as
each mite takes only a single meal on warm blooded amimals a female
mite on infection can only infect another mammahian host through its
offspring

The genus Dermacentravenus embraces two species, D. ricketts: and D.
conor1 The former normally affects small mammals and occurs 1 man
only as an acadental mnfection D, rickettst includes 2 number of‘varictics
of the specics; all are cont eyed by ticks, and these transmit the infection
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through their ovaries to therr offipring As ticks are regular blood
feeders they themselves therefore can pass on the infection dnrcct}y, or
they can do so indirectly by sts transference to the next generation of
ticks, Man 1s freely attacked by ticks 1n search of a blood meal and 1s
nfected by the bite of an mnfected tick These organisms are not trans-
mssible by lice, by fleas, or by rites The diseases 1n man resultant on
his 1nfection with them have been called the ‘spotted fever’ group of
typhuses, or tick-borne typhuses The ticks responsible for ther spread
vary with the locality of the disease; and the latter shows munor vara-
tions from one region to another of its incidence Rocky Mountam
Spotted Fever, of which there are several vancties, commonly 1s con-
veyed by the wood tick Dermacentor andersoms; but D anabilis, Am-
blyomma huprcephals Haemaphysalis leporis-
palustrs, Ixodes dentatus, Ornsthodorus parkers and Ofocnetor mitens, together
with other species of these genera, 1n varous places and at vartous
tumes, have been found in nature to be infected with the different
saneties of D ricketls

D conors 15 morphologicall ‘ from D
ncketts: 1t has long been known 1o be transmissible by the common dog
tick Rhupicephalus sanguineus, which 1s of worldwide distribution, no
mammaltan host other than man was proved to be infected with the
orgamsm The infection 1s mamntained hereditanly in the tick, and this
has been thought to be the sole natural host of the infection The dog
does not appear to be a reservorr of the ynfection, but merely a vehicle
for the tick, attempted 1nfection of various rodents and other small
animals was unsuccessful Recently, however, D conon var pyperr, the
cause of a tick typhus 1n South Africa and Fast Africa, has been re-
covered from wild rodents and ticks 1n those areas

THL WEIL-FELIX TEST IN THE TYPHUS FEVERS

In 1915-16 Weil and Felix cultured strains of orgamsms of the
B proteus group from the urine of Rumaman cases of epidemic typhus
‘These were found to be agglutinated to hugh titres by the sera of persons
comalescent from the disease The strains were designated Proteus X 1,
X 2, and 50 on, strains X 19 and, to a lesser extent, X 2, were found to
be agglutmable to hugher utres than the others, and these two have
sinee been 1 lah h the world for the
performance of the Weil-Felix test They have been dusoctated 1ato
their O and H variants, and the former of these 1 now exclusnel used
for the test i view of its greater specifiaity

In 1923 a Proteus OX 19 strain was sent from the National Collec-
ton of Type Cultures to Malaya, there 1t 1s veputed to have undergone
SOME angigenic varatinn, at any rate, this stran, known as OXK, has
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since been found to be specificaily agglutinated by the sera of persons
recovered from mute typhus, but not by sera of persons convalescent
(rom the other typhus discases
In the following table are summarized the results obtained by Weil-
Telix tests with the three standard strams OX 19, OX 2, and OXK on
comvalescent sera from cases of the various forms of typhus From thus
[T R a e fr L

titre, and in the magority of cases of tick-borne typhus OX 19 and OX 2
are agglutinated, though 1o a low utre only Ths test is therefore of
considerable help in the diagnosis and differentiation of the typhus
diseases  After the tenth day of the disease agglutinins are present
m sigmficant utre in the serum; the titres therealter continue to rise
for a wech or ten days, they then gradually diminish to a low level
oser a period of months It 1s the nising titre which 1s of particular help
m diagnosis, and therefore the test should be repeated at least once
durning the development of the disease

Discase O\ g ox2 OMK
Hotame® ¥ T T
Iick-borne RERT, — 0+

Mite-borne

OTHER SEROLOGICAL TESTS

Means of wdentifying with some precision the stramns and types of
rickettsial infe include the aggl i y sera of susp: of
rickettsta, and cross ahsorption tests, a complement fixation test, using
as antigen extracts or suspensions of rickettsia; the passive protection of
ammals by hypenimmune sera, and a number of special neutrahization
and anutoxic tests performed on experimental amimals after a strain of
organisms has been recovered and mamntained m culture By thcsi

ANIMAL INOCULATION
~ R Ny N S P Ty |

ty phus when moculated intraperitoncally mto a male guinea pig causes
fever after about ten days Thus 1s due to mfectron with the causative
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orgamism, R prowazekr Blood from cases of murine typhus (R monsers)
1n addition to fever causes an mflammatory reaction it the tunica
vagmals, from which the organisms can be recovered (tamica or
Neill-Mooser reaction) Obtamed from cases of tick-borne typhus (D
but mice so maculated become fatally 111, and on autopsv there 1s a
white peritoneal exudate with numerous organisms 1n the perttoneal
cells {perrtoneal reaction)

OTHER RICKETTSIAL DISEASES

In addition to the more clearly defined and better known louse-
borne, flea-borne, mite-borne, and tick-borne tvphus fevers there are a
number of other rickettsial diseases of man at present of somewhat less
clearly deterrmned status These mclude Brill’s disease, Q, fever and
atypical pneumonta, Bullis fever, rickettsial pox, and trench or Vol-
hynian fever

Ta 1898 Brill discovered sporadic cases af typhus 1n New York which
were of a relatively mild type, and which did not spread from the
individuals affected, who usually were free from any evidence of louse

fi bseq ly 1t was that these were cases of
murine flea-borne typhus In 1934 Zinsser on remvestigating cases of

. 1 [N
. [
P . N
showed that Bnll's disease was related to classical louse-borne typhus
rather than 10 murme ty phus, and he considered 1t to be a secrudescence
of louse-borne typhus
A condition named Q. (‘“Query’) fever was discovered 1 1935 among.
meatworkers 1n Queensland, Austraba Its causative orgamsm was
wentified and named Ruckettsia burnetr Shortly thereafter this same
orgamstn was recovered from naturally infected ticks, Dermacentor
andersonz, mt N _Amenica, laboratory workers handhing it developed Q
fever Outbreaks of this fever were disclosed 1n meat workers elsewhere
mthe USA and us presence is now recogmzed i mans parts of the
world, including Great Britan Ticks of several genera are hnown to
serve as vectors, many small wild animals and laige domestic ammals
—cattle, sheep, goats and dogs—and even buds serve as resernvoirs of
theimfection Reckeltsia burnerr, unlike the other nickettsias, 15 remarkably
resistant to heat, to drving and to chemical disinfectants Probably 1n
domestic amimals the organism has becony adupted 1o contact mfection
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mn the absence of ticks. Man can acquire the infection from the Jarger
domestic animals by inhalation of acrosols or the consumption of their
milk In Great Britain the known incidence of clinical Q fever in males
1s considerably (12 times) greater than that in females, and it commonly
occurs between the ages of 20 and 50. Search for antibodies shows that
the inaidence of infection in females in Britain is much nearer that in
males than the clinical evidence of the discase in them suggests; perhaps
women are less susceptible to the disease or they are exposed to smaller
wlecting doses of the organisms. The incidence of Q fever and its
manifestations in inhabitants of the tropics have not yet been deter-
mmed.

The clinical onset of Q fever is sudden, with severe and increasing
frontal headache and retro-orbital pains, shivering attacks, profuse
sweating and fever with a relative bradycardia, During the first week
about halfthe patients show signs of pneumonia, which often are lirmited
to a small area of a lower Jobe, But X-ray examinations in these cases
show the lesions to be more extensive, and one or two large opacities
commonly are seen in the muddle or lower lobes. Patients without
physical signs of pneumonia alse will usually show characteristic lung
lestons on N-ray examnation. The fever and very intense headache,
often with rigors and possibly dehirium, and in many patients a cough
sometimes with haemoptysis, normallhy continue for one to four weeks;
1m some few cases the disease persists for months, and in these throm-
bosis and embolism are important complications In Brtain fatahties
are unusual and have been the result of pulmonary infarction; mld
autacks are usual in epidemics, and subchnical infections occur

The chinical diagnosis of Q fever is confirmed by the X-ray changes
seen mn the lungs of most patients. Laboratory diagnosts rests on the
demonstration of agglutinins for the appropriate killed rickettsial
suspensions, a positive complement deviation test with a fising titre; or
the recovery of the organism by culture or ammal infections This
infection docs not cause the praduction of agglutinins for the Proteus
strains used in the Weil-Felix test, which therefore is of no help in
specific diagnosis

Chloramphemicol and the tetracychine antibiotics are dramatically
i and the sulpk des are without

effective in P

effect
Bulbs fever 1s possibly a rickettsial disease of man, contveyed by tichs,

which occurred as a minor eprdemic at a military centre in the U.S A
during the Second World War. It was a auld dwsease showing some
differentiating features from the commener tick-borne typhuses
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1946. The causative orgamsm Rickettsia akars 1s transmitted by the mite
Allodermany ssus sanguneus which ifests muce, in which the orgamsm is
enzootic

During the static trench warfare of the First World War a great many
of the participants on both sides suffered from a condition called trench
fever or Volhyman fever This was considered to be due to infection of

LIE SELONG VYOI ¥Yar 1L R4S DECH 1EPOTLEU NdL INE UBEase agaitl
appeared on a considerable scale among the German troops on the
Russian fronts

EPIDEMIC LOUSE-BORNE TYPHUS

DFFINITION

T phus exanthematicus 1s due to infection with Rickettsia prowazeks.
The organism 1s conveyed fiom man to man by the human louse
Peduulus humanus The course of the resultant disease 13 characterized
bv a sudder onset, sustained fever, severe toxaenna, a gencralized rash
which appears about the fifth day, and marked nervous symptoms Its
duration 15 about sixteen davs and the mortahty 1s lugh, especially
0 some epidemics

GEOGRAPHIGAL DISTRIBUTION
Wherever the climatic conditions and state of hygiene fax our infesta-
tion with the buman louse epidemic typhus may appear Such condi-
tions most prevaul 1n the colder parts of the globe, but they are by no
means limited ta these regions

AETIOLOGY

Throughout the febrile stage of the disease R prowazeks 1s present in
the blood of a patent suffering from it The louse Pediculus humanus
feeds exclusively on man Lice feeding on a patient suffering from
epidemuc typhus hecome infected with the causative organssm, and
after eight to ten days excrete it 1n therr faeces R prowageks in the
ntestine of the louse enters and multiphies very freely 1n the cytoplasm
of the epithelial cells of 1ts mid-gut The 1nfected cells become swollen
and they rupture, hberating the orgamsms into the facces, in which
they escape to the exterzor in large numbers Inunction of the infected
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faeces through abrasions of the skin or mucous surfaces, or their inhala-
tion, are the means by which they enter a fresh host

Lice tend to Ieave the body of persons suffering from high fever, and
they akso leave the cooling or cold skin of the dying or dead This
tendency of the hice to migrate from such persons favours the dissemina-
uon of the disease, Inhalation of the dried faeces of infected lice in the
dust from hnen and clothing of the sick or dead can result in transmus-
sion of the disease in the absence of migration of the infected lice On
occasians 1t has been suspected that the organism may remain viable
and infective i clothing kept under suitable conditions for many
years

R prowazekt can be introduced by woculation or by msufltation of the
lungs nto lat y ammals including monkess, guinea pres, rats and
other rodents In themn rt usually causes a febrle iliness, and during chis
1liness the orgamsm can be recos ered from them

Tiphus exanthemancus 15 one of the greatest epdemic diseases of
tustory It has been associated with nearly everv great war and fanune
since the fifteenth century Few diseases can spread through a com-
mumty or ravage a contnent with greater rapidity than epidemic
typhus It 1s a disease of poverty, filth, human distress and over-
crowding In the tropics where clothing is scanty or absent louse infesta-
tion 1s unusual. In the very cold climates where clothing is worn for
long periods without remosal, and people huddle together to heep
warm, Jouse snfestation 15 very prevalent

Infants below five are only shghtly susceptible 1o the disease; in
children epidemic tvphus s relatnely a nuld discase; it increases
severity with rising age, until at and over forty y ears of age the mortality
from 1t 15 extremely high. One attack of typhus exanthematicus affords
a substantial hfe-long jinmunity to reinfection, although this 1s not
marmably absolute. Whether the infectton always vanishes, or whether
1t may persist for prolonged periods and result in a state of ‘premumza-
tion’ has not been established It has been claimed on eprdemiological
and other grounds that Brll’s disease (qv.) 1s a recrudescence, with
mild symptoms, of the infection some years alter recovery from 2
primary attack of classical louse-borne typhus

PATHOLOOY
Rickettssa prowazekr parasiizes the endothelial cells lining blood
vessels of the skin, the central nervous system, the skeletal muscles and
mvocardum and, to a lesser extent, those of the Lidney, tests and
other organs The affected cells become swollen and there is a vigorous
li jon of the yascular endothel n which mitotic figures cant
be seen, Ths is an endangeitis. Around the affected vessels curcum-
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scuibed groups of proliferatng cclls appear These are the typhus
‘nodules’ of Fraenkel, they are composed chieflv of mononuclear phago-
cytic cells probably of endothelial ongin A diffuse pernascular
infiltration of mononuclear cells, ly mphoid and plasma cells, mast cells
and some polymorphonuclear cells 15 also evident n the skin The
vascular damage leads to thrombosis, and to haemorrhage from the
vessels, both these are constant features of the pathology of tphus
exanthematicus, and they are jnvariable m the small vessels of the skin,
central nervous system and myocardium

‘These changes extend to larger vessels as the disease progresses In
these an occluding thromboss 15 rare, bt mural thrombn may exist
without severe damage to the media of the large vessels

At autopsy there are no gross changes charactenistic of typhus
cxanthematicus, other than skin lesions Petechial haemorrhages
the shin and central nervous system are usual, commonly there are
bronchopneumenia and evidence of myvocardial changes The spleen
usually 1s enlarged At umes there are gangrenous patches of skin and
deep sloughs into the subcutancous tissues and even muscles In some
epidemics gangrene of the extremities 15 common, but this has been
attributed to nerve lesions rather than to thromboss of large vosels

CLINICAL PICTURF
The mcubation period can range from 5 to 23 days, usuallv 1t 1y
between 8 and 14 davs
The onset is abrupt, with the usual mamfestations of a very severe
febrle toxaemia It 1s imtiated by a ngor ot rigors, headache and
muscular pains, and a fever which mounts steacibv, with occasional
remissions, to 103° F or more within a few davs, duning this period the
headache and pains in the back and kimbs become more severe The
face is flushed and congested, the conjunctivae are suffused, the tongue
is furred and tremulows, and the mouth becomes dry, and sordes form
on the lips There 15 nasal catarrh, with reddening of the nasophar nx
and of the fauces, pharynx and tonsils  Epistaxis s common  The
respiration rate 1s increased, and there arc signs of bronchius Theie rs
b 1 d ut P and not diarrhoea  The spleen
15 palpable by the third dav From the patient may 1ssue a distinctne
mouse-Iike odour Deaflness 15 2 common symptom  After the third or
fourth day theie is marked torpor, often assottated with dedumm, the
condstion now resembles sex ere tvphotd 1 the thid week of the disease
The rash appears about the §th dav of the discasc, 1t shows int on
the shoulders and awllae, and 1t soon spreads to the abdomen, chest,
back and extremties, 1t rarely aceurs on the fice v on the palms and
soles. The rash consists of rose spots, thexe are not unlike those of
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faeces through abrasions of the skin or mucous surfaces, or their inhala-
tion, arc the means by which they enter a fresh host.

Lice tend 1o leave the body of persons suffering from high fever, and
they also leave the cooling ar cold skin of the dying or dead This
tendency of the hice to migrate from such persons favours the dissemina-
tion of the disease Inhalation of the dried facces of infected lice in the
dust from hinen and clothing of the sick or dead can result in transmss-
sion of the disease n the absence of migration of the infected lice. On
occasions 1t has been suspected that the organism may remain viable
and wfectne 1 clothing kept under suitable conditions for many
Lears

R prouazelt can be introduced by inoculation or by insufflation of the
lungs into laboratory ammals including monhevs, guinea pigs, rats and
other rodents. In them 1t usually causes a febnle illness, and during this
liness the orgamism can be recovered from themn

R PR REE EEERARN

munity or ravage a continent with greater rapidity than epidemic
tiphus It 1s a disease of poverty, filth, human distress and oves-
cronding Inthe tropics where clothing 1s scanty or absent louse infesta-
tion 15 unusual In the very cold climates where clothing is worn for
long pertods without removal, and people huddle together to heep
warm, louse infestation 1s very prevalent

Infants below five are only slightly susceptible to the disease; 1
children emdemic typhus 1s relatnely a nuld discase; 1t increases in
sevenity with rising age, until at and over forty y cars of age the mortality
from 1t 1s extremely high One attack of typhus exanthematicus affords
a substantial bfe-long immunits to reinfection, although this is not
imarnably absolute Whether the infection alwavs vanishes, or whether
1t may persist for prolonged periods and result in a state of ‘premuniza-
t1ion” has not been established It has been clumed on epidemtological
and other grounds that Bnll’s discase (q v ) 15 a recrudescence, with
rmld symptorms, of the infection some years alter recovery from a
primary attack of classical louse-borne ty phus

PATHOLOGY

Ruckettsta prowazekt parasiuizes the endothehal cells lning blood
vessels of the skin, the central nen ous system, the skeletal muscles and
myocardium and, to a lesser extent, those of the kidney, tests and
other organs The affected cells become swollen and there is a vigorous
proliferation of the vascular endothelium, 1in which mitotic figures can
be seen This is an endangeitis Around the affected vessels circum-
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In favourable cases the temperature begins to fall by rapid lysis on
the 12th or t3th day, 1t reaches normal Letween the 14th and 16th
davs, when the attack ends

In fatal cases death usually occurs duning the second weck, and most
frequently between the 1oth and 12th days A nsing blood non-
protemn mitrogen, and oligunia, are of bad prognostic significance

Complications Myocardius 13 said to be common Gangrene of areas
of slan frequently occurs In some eprdemics symmetrical gangrene of
the extrermties 1s seen m a high proportion of cases, this is now thought
10 be due to nerve lesions and not to major arterial or yenous throm-
bosis Suppurate parotitis 1s a common complication,

TREATUENT

In 1942 para-aminohenzoic acid, given 1a lge doses by the mouth,
was shown 1o 1nfluence favourably the course of experimental Rickettsia
moosert wnfections i mice Numbers of patients suffering from epiderme
tvphus i Egvpt were later treated with imitial doses of 4-8 gm of the
drug, and subseq doses of 2 gm two-hourls, by mouth to a total
of from Go gm to over 200 gm Later, typhus patents were treated
elsewfiere with para-aminobenzoic acid, or its sodwm salt, by mouth
Though the drug benefically influenced the course of the disease, its
action i doing so was slow, and 1t could not he regarded as specifically
curative of the nfection Its emplovivent has been superseded by the
discovery that some of the antibiotics are much more rapid and
eficient therapeutic agents in these diseases

In 1947 1 was shown that the antthiotic, chioramphentcal, exerted a
marked ricketisiostatic action s wtro, 1t proved therapeuticalls very
effective when used against experimental infectons in anumals with the
various nickettsias causing the human tvphus diseases In 1948 human
cases of louse-barne and of flea-borne {murine) typhus were treated
orally with chl p | with most encouraging results Since that
time nearly all types of human typhus have been shown to respond
most satisfactorily to chloramphenicol treatment by mouth The
tetracychne antibiotics, aureomsan and terramyain, simularly given,
have proved equally therapeunically effectine 10 all forms of human
typhus

Chloramphenicol 1s gnen by the mouth The intial dose 1n treating
typhusis 3 gm, this s followed by 0 25 gm three-hourly for twenty-four
hours, smaller doses are then g en for another four days Inevery case
of typhus so treated, unless monbund, there 1s raprd chnieal improve-
ment, the fever vamshes, usually within two days, the patients soon
become convalescent and recover The mmediate side-effects of

e
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typhaid, but they are much more numerous and widespread. They
fade on pressure for the first day or so; but later they become dull red in
colour and no longer fade on pressure. By about the roth day of the
discase they are brownish red 1n colour and beginning to disappear. In
addition, there 15 a blotchy eruption, or ‘subcuticular mottling’; this
also first appears on the shoulders and axillae, and then extends to the
chest, abdomen, back and extremities. In very severe cases there may
be purpuric patches which sometimes attan a large size. Haematemesis,
melaena and haematuria all may be evident in the gravest cases
Days of disesse,
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Fic 55 Temperature chart of case of louse-borne typhus,
[From E Noble Chamberlam, A Tectbook of Meducine,
John Vright & Sons Ltd , Bristol, 1951]

Ner ous symptoms are pronounced, they take the form of dreams of
a frghtful nature, of tremors and twitching of the muscles (subsultus
tendmumy), of tremors of the tongue, and of stupor and dehrium; they
develop during the first week of the disease and are of diagnostic
significance In severe cases coma may supeniene on the 6th or 7th day,
or maniacal symptoms may develop The knee jerks may disappear
about the 5th day Incontinence of unne and of facces may occur on

the 6th or 7th day and persist into com alescence. Cerebral invols ement
! —t. [RPNCER X

rum and meningeal svmptoms may simulate cerebrospinal fever;
lumbar puncture is then advisable to differentiate between the two
The respiratory svstem is always involved to a greater or less extent.
Bronchitis 15 often followed by ¢ on h a3, an y
pleurisy or empy The cond may by abscess or

gangrene of the lung




The Typhus Fevers 439

a vacane for the protection of man without misadventure In the
majorits of cases 1t produrces a neutrahzing antibody which lasts for at
Ieast five years, although the complement fixation antibody disappears
within one year; in these cases 1t affords a more effictent and lasung
protection against challenge with virulent strains of orgarusms than do
vacenes of the Cox type. Further testing may prove this to be both a
safe and effectnve form of protection for general adoption

FLEA-BORNE TYPHUS

DEFINITION

Murine ty phus 1s duc to infection with Rickettsia moosers The orgamsm
normally affects rats, from one to another of which 1t 1s comeved by
rodent hee and fleas The rat flea Xenapsylla cheoprs may infest man and
convey the infection to hum m 11s excreta The resultant disease elimeally
15 1nd, hable fiom tvphus but 1t 1s much mulder
and 1ts mortality 1s low

GEOGRAPHICAL DISTRIBUTION
Flea-borne typhus 1s world-wide 1n distribution Various hames were
applied to 1t before 1ts actiology locally was appreciated These include
tarbardillo 1 Mexico, Toulon ship fever, urban tropical typhus or
shop typhus m Malaya, and Manchunan tiphus, among others
Wherever the rat lnes m close assocration with man, srrespective of
climate, fleaborne typhus may occur

ALTIOLOGY

Strawns of Richettsia moosert, the causal organism, have been recoyered
from wild rats 1n many parts of the world In them in nature it 15 en-
zootic, causing an apparently symptomless mfection Tt 15 conveved
from one to another by the rat louse Polyplar spinulosus, and by the rat
flea Nenapsylia cheoprs In these ectoparasites the tnfection s an ntestmat
cne, and the faeces of the infected lice and fleas contan the organism
The rat flea Xenopailla cheopis i default of its normal host may tem-
poranily infest man and take a blood meal fiom Inm Infection of man
15 the result of entry of the organism excreted in the lacces of an
infected flea through ahrasions of the skin, alternatnvely man may be
mfected by inhalation of the orgamsm 1n dust contauung mfective rat
flea or louse faeces In addition to this 1t has been shown that R
mooser 15 passed 1n the urine of 1nfected rats, 1t has been suggested that
Toulon ship fever is acquired by contaminaton of food with infected
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chloramphemcol treatment are negligible it jaundice and a fatal
aplastic anaemta hase on rare occastons followed its use.

Aurcomycin or terramy cin, which can he used alternatis ely to chloro-
mycetin, are given in similar dosage

PROPHYIANIS

All patients and contacts should he completely freed of hce, Clothing
and bedding should be immersed n a solution of disinfectant before
being sterihized. Cl: of the sur ding population as a whole,
by the use of D.DT. and other insecticides, should be undertaken
promptly and vigorously at the outset of a suspected cpidemic. By
these means epidemc ty phus has on several occasions been stamped out
on its appearance in a oty before 1t properly gained a foothold and
flared up on a grand scale

Personal prophylaxis for those at risk in addition to precautions
agamst louse infestation, such as the employment of insect repellents
such as dimethylphthalate and the wearing of protective clothing, is
adequately ensured by protective inoculation with a vaccne. In 1924
Weigl made a vaccine from R. prowazekt, which he obtained by tri-
turating the intestines of human lice infected intrarectally with the
orgamsm The methad requires much skill and labour; 1t consequently
15 costly, and the amount of vaccne yielded by it is very hmrted
Nevertheless the vaccine afforded very substantial immumty against
epidermuc typhus.

For some years vaccines prepared from cultures of R prowazeks and
R moosers, and from the hyperinfected tissues of arumals, such as the
lungs after infection by nsufllation, have been utiized, Cox’s vacane,
that at present most used, 1s made from killed cultures of strains of the
two organisms grown on the yolk-sacs of developing chick embryos
The vaccne 1s given subcutaneously in doses of 1 ml on two or three
occasions at weekly intervals; reinforcing doses should be given at six-
monthly intervals durmg the period of risk of infection A satisfactory,
though not necessarily absolute, protection 15 afforded agamnst louse-
borne and flea-borne typhus by this vacane immunization If an
attack of esther develops m spite of the 1ts severity is much
modified as a result of 1t These vaccmes afford no protection against
the mite-borne or the tick-borne typhuses.

A strain of R. prowazek: (Stram L) of normal virulence, isolated 1n
Spain in 1941, was maintained by egg yolk transfers in the usual way
By the sixteenth passage this strain was found to have lost its virulence
for guinea prgs and other ammals, thou.gh re}ainmg 1ts immunizing
properties. It remains avrulent At various times, and latterlv on a
B orderable scale in Peru. this living avirulent strain has been used as
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MITE-BORNE TYPHUS

DEFINITION

Mute-borne or serub typhus 1s due to infection with Rickettsia ortentalis
(or tsutsugamusht) The organsm normally affects small bush-dwelling
cadents and mamnals, from one to another of which 1t 1s conveyed by
trombicuhd mutes 1n which 1t s transmitted hereditanty These mutes
may attach man and comey the mfection to hum by their bites The
resultant disease clinically in general resembles epidemic louse-borne
typhus; but in many mnor details it differs from 1t, notably in the
presence usually of an initial eschar The mortality mav be hugh

GFOGRAPHICAL DISTRIBUTION

Scrub fever, tsutsugamushy, Japanese Raver fever, Sumatran mite-
fever, Malayan rural typhus, and other names have been applied to

ALTIOLUGY

Strams of the cawsative orgamsm, Richetisia ontentalts, have been
1ceovered from many rodents and small mammals, and hom several
species of trombiculid mates in the enrvotic and endemic areas of the
Lastern hemusphere  The ateas in which man acquites the disease are
usually very sharply demaicated regions m bush country, where therc
15 sufficient ground mossture for the mutes to flourish m association with
a smtable population of small Is Such cond are found 1n
uncultivated areas of vegetation along river courses The mtes prin-
cipally responsible for com eying the disease from one mammalian host
to another are Trombicula akamushs and T deliennis As alreads e
dicated, these mutes take but a single meal on mammals during their
lives, this meal of Dlood, lymph, or tissue Juice 15 engorped during the
sie-legged lanal stage A septicaemuc mfection of the mite with R
onentalts follows an nfected meal on & mammahan host, the nfected
ferale rmte transmits its infection hereditanily to ts offspring, which
mfect further mamtabian hosts by their bites on the occasion of their
meals on mammals, The larval mites show a catholic taste in search of
this meal, and will attack man as well as other mammals of all sizes
Man 1 a rarc and sporadic host of the infection unless engaged 1n large
numbers, such as duning war-like or agricultural clearing operations, in
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rat urine, as well as by the agency of the rat flea Tlea-horne typhus
thus occurs as a sporadic mfection of man As the human ¢ctoparasites,
Pediculus humanus and Pulex imtans, at best are ineflicient yvectors of R,
moosert, flea-horne typhus does not spread from man to man and
therefore does not become epidemic As already stated, it has been
postulated that occasionally R. moosers hecomes adapted to effectne
transmission by the human louse, and that this1s the genesis of rprdemic
louse-borne ty phus

R moosert 15 very closely related to R prouazeks; it is similar in size,
shape, staining properties, and its revistance to chemical and physical
agents Its antigenic structure is also very sumlar to that of R prowa-
2eht, though some munor differences have heen demonstrated by ex-

and an attack of one of these diseases immumizes aganst an attack of the
other

On ntrapentoneal mocuwlation of R, moosent mto male guinca-pigs
the tuniea or Netll-Mooser reaction results and the animals develop a
more marked febnle reacuon alier the introduction of blood infected
with this organism than those with that contaiming R proweazels. The
human louse, Pedienfus humanus, can be infected with K. moosers by
Weigl's method of intra-rectal injection. Nevertheless the human louse
so far has not been effectinely infected by experimental feeding on
pattents suffering from flea-borne typhus.

PATHOLOGY
There 15 no essential difference m the histopathology of R moosert
infections from that seen mn B prouazeht infections

CLINICAL PICTURE

The chmcal picture 1s that of epidemic louse-borne typhus, except
for the raildness of the disease, the infrequency of severe complications
and the correspondingly low morgality

TREATMENT

The specific treatment 1s that of the epidemic louse-borne ty phus
disease. Specific personal prophylasis lies in the protection afforded by

Cox’s vaccine
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scab, and commonly 15 situated on the trunk The lymph glands dran-
ing st may be enlarged, not uncommonly there 1s general lymphatic
glandutar enlargement The presence of this lesion climeally s of
dragnostic importance, and 1t should always be carefully sought, st 1s by
no means mvariably found and appears to be more usual in some areas
of endemicity than others Commonly 1t persists for about three weeks,
that 15 until the disease hias run its course

The rash appears betwcen the fifth and the cighth days of the disease
as a macular eruption on the sides of the chest and the abdomen, 1t
soon spreads to the extremties as does that of typhus exanthematicus.
It persists for some days before fading, and 1t may then fade rapudly
over a few hours

The fever tasts about two weeks, 1t then falls to normat by slow lysis
over several davs The symptoms and signs accompanying 1t are those
usual m epidemic tvphus Death n fatal cases takes place about the
end of the second week, commonly 1t 1s attnbutable to a secondarv

hahtss, or arculatory failure The mortality under

varying conditions of locality and population vanges from 2 to over
60 per cent

DIAGNOSIS

but not for Proteus OX. 19 ot OX 2, begin to appear 1n the pauent’s
serum about the tenth day of the disease, they mise in utre to a max.
mum by the end of the third week, thercafter they dechine n titre to a
tow level by the sixth week, when they may disappear Repeated tests
are advisable to demonstrate the nising titre, the maximum figure it
reaches may not exceed 1/160 but the steady ise to this figure 1s hughly
suggestive of the diagnoss Though other forms of typhus fever do not
gne a positive Weil-Felix test with Proteus OXK, 1t 1s stated that an

attack of Weil's disease {leptospirosis) or of louse-borne relapsing fever
may do so

TREATMENT
As for typhus exanth us with

PROPHYLAXIS
Vaccines have been made from R onentafts, but none so far produced
bas afforded adequate protection of man agamst scrub fever
Communal prophylaws takes the form of avoidance or destructton of
those clearly defined areas of \ezretation where the disease 1s acquired
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the jungle focs of mfection In the Second World War some thousands
of troops engaged  yungle warfare were infected with R ortentahs and
suffered from scrub fever The tnfection mn man nevertheless normally
15 a sporadic one, 1t does not spread from man to man directly or
through the agency of hus normal ectaparasttes, the human louse and
the human flea. Air-borne infections with R. orsentahs may occur
amony laboratory workers insufflating animal lungs with the organisms;
not uncommonlh they are fatal

Rickettsia ortentalis morphols Iy 1s rather less pleomorphic than
the other spectes of rickettstas which infect man It Ines intracyto-
plasmicallv, and it can be seen as npolar-staining bodies mn the cyto-
plasmn of endothelial cells It can be cultured in hing tissues, and with
some difficulty on the yolk-sac of the developing chick embryo, 1t can
readily be established in laboratory animals, in mice it causes a fatal
infection with fever and ascites (peritoneal reaction) when mjected
intraperstoneally, in rats it produces a symptomless mfection unless
mtroduced intravenously in large dosage, when 1t causes death

Antigemically R onentalis 1s distinet from & prowazeks and R moosen,
and from the species of Dermacentrorenus, In the Weil-Telix test Proteus
OXK onls is aggl d. Cre ity tests, compl fixation
tests, neutral tests and toxi itowun techniques show not only
#ts clear differentiation from other species of Ruckettia, but the existence
of antigenically different strains of R onentahs This antigenic vartaton
between strains of R. ortentalts contrasts with the anngenic homogeni-
oty of all strans of R, prowazeks

PATHOLOGY

The hwstopathology of scrub fever broadly conforms to that of
eprdemic louse-borne typhus At post mortem a primary eschar com-
monly is seen, but the rash usually is not evident The lesions of the
small vessels as a rule are less pronounced than in epidenuc typhus
A specific rickettsial toxn is formed by R onentalis; the action of this
toun on the peripheral capillanes, together with the charactenstic
capillary and vascular pathology, 1s thought to be responsible for the
peripheral circulatory collapse which contributes to death m a high
proportion of fatal cases of scrub typhus

CLINICAL PICTURE
The incubation period 1s six to eighteen days The onset resembles
that of eprdemic typhus, but there is a primary lesion or eschar at the
site of infection by a larval mite. This appears before symproms
develop This eschar 1s a small necrotic ulcer covered with a blackened
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scab, and commonty 1s situated on the trunk, The lymph glands drain-
1ng 1t may be enlarged, not uncommonly there 1s general lymphatic
glandular enlargement The presence of this lesion chnrcally s of

that 15 until the disease has run its course

The rash appears between the fifth and the eighth days of the disease
as a macular eruption on the sides of the chest and the abdomen, 1t
soon spreads to the extremities as does that of typhus exanthematicus
It persists for some days before fading; and 1t may then fade rapudly
over a few hours.

The fever tasts about two weeks, 1t then falls to normal by slow lysis
over several days The symptoms and signs accompanying 1t are those
usual in epidemic typhus Death m fatal cases takes place about the
end of the second weck, commonly 1t 1s attributable 1o a secondary
pneumonta, encephalitis, or circulatory fature The mortalitv under
varymng conditions of locality and population ranges from 2z to over
o per cent

DIAGNOSTs

.
hut not for Proteus OX 19 or OX 2, begin to appear 10 the patient's
serum about the tenth day of the disease, they rise in utre to a maxi-
mum by the end of the thurd week, thereafter they decline 1o utee to 2
low level by the sixth week, when they may disappear Repeated tests
are advisable to demonstrate the nsing titre, the maximum figure 1t

reaches may not exceed 1/160 but the steady rise to this figure 15 highly
suggestive ~F tha d o R » PR

Rive a por
atrack of
may do 5o
TREATMENT
As for typhus with chl heatcal ot

PROPHYLAXIS
Vacaines have been made from R onentalss, but noue so far produced
has afforded adequate protection of man agamst scrub fever
Communal prophylaxs takes the form of avoidance or destruction of
those clearly defined arcas of vegetatian where the disease 1s acqutred
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the jungle foct of infection In the Second World War some thousands
of troops engaged m jungle warfare were nfected with K. orentalis and
suffered from scrub fever The infection 1 man nevertheless normally
1s a sporadic one; 1t does not spread from man to man directly or
through the agency of lus normal ectoparasites, the human louse and
the human flea. Awr-borne nfections with R onentalis may occur
among laboratory workers insufflating ammal lungs with the organisms,
not uncommonly they are fatal,
kettsta orientahs morphols Hy 15 rather less pleomorphic than
the other species of nickettsias which mnfect man. It lives mtracyto-
plasmucally, and 1t can be seen as bipolar-staining bodies in the cyto-
plasm of endothel:al cells It can be cultured in living tissues, and with
some difficulty on the yolk-sac of the developing chick embryo, it can
readily be blished m laboratory animals, 1n mice 1t causes a fatal
mfection with fever and ascites (pentoneal reaction) when mjected
trapenitoneally, 1 rats 1t produces a symptomless nfection unless
introduced 1ntravenously m large dosage, when it causes death
Anugemcally R onentalis 1s distinct from R prowazek and R moosers,
and from the species of Dermacentroxenus In the Weil-Felix test Proteus
OXK only 1s aggl d Cro ity tests, compl fixation
tests, neutrahzation tests and tovin-antitoxin techmques show not only
its clear dufferenuiation from other species of Rickettsia, but the existence
of antigenically different strans of R orzentalss This antigenic variation
between stramns of R ortentalis contrasts with the antigentc homogen:-
ity of all strains of R prowazeke.

PATHOLOGY
The histopathology of scrub fever broadly conforms to that of
eprdemic louse-borne typhus At post mortem a prrmary eschar com-
monly 1s seen, but the rash usually 1s not evident, The lesions of the
small vessels as a rule are less pranounced than in eprdemic typhus
A specific nickettsial toxin 1s formed by R onentalts, the action of this
toxin on the peripheral capillanies, together with the charactersstic
capillary and vascular pathology, 1s thought to be responsible for the
penpheral arculatory collapse which contributes to death m a high
proportion of fatal cases of scrub typhus

CLINICAL PICTURE
The ncubation period 1s six to eighteen days The onset resembles
that of epidemic typhus, but there 1s a primary lesion or eschar at the
site of wfection by a larval mite This appears before symptoms
develop This escharis a small necrotc ulcer covered with a blackened



The Typhus Fevers 445

s aston is seen not only 1n cells in arvficial cultures, but 1 the tssues of
ammals 1nfected with the organisms

The tick typhus due to D ricketts: in the Americas afects chiefly rural
populations, especially those whose owdonr work bnngs them wto
contact with wild Iife and with uck-infested stock or pastures Hunters,

. o

Fio 56 (@ and b The eah of tick-barae ty phus
[Courtesy of Col B Blewntt, R AM G

trappers, campers, and others often acquire 1t when following then
phrsuits, but women and cluldren largely confined to the precincts of a
bouse mav be infected by ticks brought 1 on dogs and household
ammal pets

D nckettsi sar pypers 1 the name guven to a similar orgamsm which
causes ‘tick-brte fever’ in South Africa, a muld form of tick-borne
wphuswith a tow mortabity The ammal resenvoir of thas orgamsm has
ot been determined, but the disease ocewss sporadically among
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Personal prophylasis, when the arcas cannot be avouded, lies in
actine movement through them, and the wearing of protective appatel
dressed with insect repellents such as dimethy Iphthalate.

TICK.-BORNE TYPHUS

DEFINITION

The tick-borne typhuses are due to infection with species of rickett-
sias of the genus Dermacentrovenus, These organisms normally are en-
zootic 1n a wide vartety of amimals, They are conveyed from one
antmal to another by a number of ticks ofd:ﬂ':rcn! gcncm and many
species Man s infect > === - et M ant
him The course of
eprdemuc louse-borr
mo:alu) saries with the local sanations in the disease; in some it is
higl

GEOGRAPHICAL DISTRIBUTION

Various forms of tick-borne ty phus have been identified i each of the

continents of the world. These include the Rocky Mountain spotted

fevers of North America, the spotted fevers of South America, the

Afrrean and the Indian tick-bite fevers, North Queensland tick-typhus,
and Fiévre boutonneuse of the Mediterranean regions

AL TIOLOGY

Dermacentroenus rekettsy, the causativ e organism of the various types
of Rocky Mountain spotted fever, and the spotted fevers of Soutl
America, n nature infects a very varied assortment of small wild
mammals m which usually 1t causes a symptomless infection A large
number of ticks of various genera and species have been found to serve
as efficient vectors of the orgamism In these when tahen up 1n a blood
meal 1t causes a generahzed infection; the ticks after a period can infect
by their bites, and the female ticks transmt their infections hereditarily

[ I,

cvtoplasm, as are orgamsms of the genus Rickettsia, This mtranucicar
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1nvasion 1s seen not only 1n cells m artificial cultures. but in the uissues of
ammals infected with the ovganisms

The tich typhus due to D rckettst in the Americas affects chiefly sural
populations, especially those whose outdoor work brings them into
contact with wild Life and suth tick-infested stock or pastures Hunters,
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(PRI AL A

Fic 56 1aand by The rash of ick-butne typhus
(Courtess ol Gol B Blewser, R A M G|
tuapptrs, campers, and others often acquire 1t when following then
pursuits, but women and children largels confined to the precincts of a
house mav be mfected Iy ticks brought in on dogs and household
ammal pets )

D rikettsi var pypen 15 the name guven to a sumilar orgamsm which
causes ‘tick-bite fever’ n South Africa, a mld form of uck-borne
tphus with a low mortality The ammal resersoir of this orgamsm has
not been determined, but the dicase occurs sporadically aniong



446 Clinical Tropical Diseases

persons in veldt country Clinically it resembles Fiévre boutonneuse,
but a stran of the organism has been recovered from a naturally in-
fected dog, and the organism can be introduced into and maintaned
with ease 1n some experimental animals. There are antigenic differ-
ences between D. nickeltss var, pijpers and D conort, and the relationship
of the former to the D. rickettsi of the Amernicas appears to be a closc one.
The strains of D. ricketts: recovered in north Queensland show certan
clear antigenic distinctions from those of this organism recavered else-
where
Dermacentroxenus conors, as already indicated, much resembles D
ricketts: but no naturally infected mammal, other than man, has so far
been identified Laboratory and other animals are refractory to
experimental infection with it, The dog tick, Rhprcephalus sanguineus, 15
its only known arthrapod vector; it has been postulated that the
can survive hereditanly in this tick without any mammalan
reservorr of infection

PATHOLOGY

In ussue cultures and 1n the tissues of infected amimals Dermacen-
troxenus nicketist can be found sparscly in the cytoplasm of the infected
cells, but in great numbers 1n their nuclei. There may be solid masses of
the orgamsms which often entirely fill and greatly distend the nuclei

The histopathological lesians produced by D ricketts: are similar to
those of typhus hematicus There 1s endothelial proliferation of
capillarnes, arterioles and venules but Fraenkel’s typhus nodules are
less pronounced In addition, thrombo-necrotic lesions are prominent
and are characteristic of Dermacentrovenus infections These are due to
the presence of fibrinous thromb 1n arterioles and venules, which may
be partially or wholly occluded by them In late lesions the vessel wall
15 infiltrated with endothelal cells and polymorphonuclear leucocytes,
and numerous organisms can be seen in the smooth muscle cells as
well as 1n the endothelial cells of the vessel wall The lesions in this
disease are a destructive panangeitis of penipheral vessels in contrast to
the purely prolife e end itis of typhus i

At autopsy extensive haemorrhages, and gangrenous sloughing of
the scrotum, prepuce, vulva, fingers, toes, or lobes of the ears, are
common 1n the severer forms of the tick-borne typhuses

CLINICAL PICTURE

The sevenity of attacks of the tick-borne typhuses ranges from mild
attacks in ambul y patients to fulmi attacks with early death.
Most cases fall between these extremes, and their general progress much
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resembles that of classteal louse-borne ryphus The main differenvating
features are the duration of the fever, the time of appearance of the
erupuion, and 1ts distribution

The 1cubation penod ranges from two days to two weeks, but
commonly is one week The onset 15 similar to that of the Jouse-borne
disease. The marked remissive fever steadily mounts wito the second
week of the diseases, it continues until about the end of the thud week
when, as 1n the Jouse.borne discase, 1t dechines by rapid bysis

A rash which resembles the motthng of earlv measles appears on the
third or fourth day This fades and 1s succeeded by a rose spot eruptron
which appears first on the wrists and ankles, and then extends raprdly
over most of the body including the palms and soles, and the scalp, and
sometimes the cvehds and mucosae of the mouth and throat The
abdomen and face are the areas Jast and least affected The spots at
first are less pronounced during the morming periods of remssion of
the Jeser, but they become progressively more prominent until they are
petechial. In severe cases they become a purplish red and confluent,
and then they often become necrotic

Slousting and necrone Jesions of the skan, of the genstalia, and of the
extremities are common sn the severer forms of Rocky Mountam
spotted fever

Fievte boutonneuse, the result of infection with £ conart 15 character-
1zed Ly the presence of a primary sore (tache noire) at the site of the
infecting tick bite The rose spot eruptwn tn this discase extends to the
paims, the soles and the face This form of tick-ts phus 1s comparatiyely
mild, and the mortahty from 1t 1s Jow

DIAGNOSIS

This 1s apparent on the ustory and climcal findings 1n the known
arcas of endencity of these diseases In regrons where other forms of
typhus also occur therr d on clinical i i
dlifxcuh The Weil-Felix test may be of help in disttnguishing them, but
1tis not specific and may be musleading. The complement ficattan test
is of greater value in identifying the spotted fevers Recovery of a
strain of the organism by guinea g wnaculation and the varinus
detailed serological studies, where these can be performed, aie of
speafic value m diagnosis and wdentification

TREATMENY
A by perimmune serum bas been prepated frowm rabluts for the teeat-
ment of Rocky Mountain spotted fever I this 1s gnen during the
carliest stage of the disease, Lefore the third day of the rash, 1t modifies
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uts course and reduces the fatality rate Para-aminobenzoic acid or 1ts

sodrum salt, also if gis en early, influence its course favourably,
Chloramphenicol or aureomycin, however, as used for other forms of

typhus, act dramatically and specifically m cutting short the disease

PROPAYLAXIS

In the regions of endemicity the destruction of tichs by burning
wnfested vegetation, dipping stock, and destroying the wild hosts of the
uick lessens the risk of infection. The early removal of ticks from the
bodv and cauterization of the site of the bite is of much value in fore-
stalling mfection, as ticks do not infect usually until attached for some
hours Vaccines prepared from the tissues of infected ticks have been
n use for some vears The injection of these affords a substantial pro-
tection agawnst infection with D, rickettss. Vaccines prepared from
growths of the organism on the yolk-sac tissues of developing chick
embryos are now available (Cox’s method) and are of equal value to
thmc made from ticks for personal prophylaxis. The vaceines are gnen

1y or mntr: 1y on three occasions at about weekly
intervals The moculations should be repeated annually i the spring,
before the tune of greatest activity of ticks, as the protection they confer
does not Jast more than a s ear
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ULCERATING GRANULOMA OF THE
PUDENDA

DEFINITION
RANULOMA VENEREUM, or uiceratne granufoma 1s
a vencreal disease of unknown causation Jt 15 charartcnzc(l
by chrome prog g superficial
ulceration of the gemm-mgumq-crural regons

GEQGRAPIICAL DISTRIBUTION

Of world wide cistrthution in the tropscs and subtropics, ulceratnmg
granuloma of the pudenda docs not accur t the temprrate and cold
parts of the globe

AETIOLOGY

The causal agent ts unknown, but inclusions resembling a short
haaillus with raanded ends measuring about « p to 2 u are constantly
found withmn endothehal and large mononuclear cells m scrapngs of
the lesions of skin and mucous membranes The exact nature of these
anclusions, which are known as Donovan bodies, s stit a matter of
doubt, their successful culture on specsal media 1 stated to hasve been
achieved The condition 1s usually d by senereal g

The discase appears 1o be bimrted to warm chmates 1t ss much more
common atong colanred races than the white, and 15 said to be more
common 1n woumen than men, The greatest inadence of the disease 18
1n the period of greatest sexual actny

PATHOLOGY

Secuions of the spreading edge of the skin lesion show an filtiation
of the superficial portions of the conum and of the papiilae by lmpho-
cytes Therc 13 also a prohferation of the epithelial cells of the mter-
papillary processes of the rete mucosum, which are prolanged down-
wards nto the corium The conium 15 highhy vasculanzed In oldet
portions of the lesion there 15 marked tendency to the formation of
fibrous tissue, with the production of scars which break down easihy

CLINICAL PICTURE

The mitsal Jeston consists of a papule or vesicle, and in the great
majonty of cases 1s found somewhere on the cxternal gentahia, wsually

419
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the penis or labia minora, within about a week of sexual contact. The
lesion remains superficial and spreads centrifugally, and by auto-
mfection to opposing surfaces. It exhibits a predilectron for most
warm surfaces, particularly the penis and scrotum in the male, the
lalna, fourchette and vagina in the female, and the inguinal folds, the
perinacal and perianal regions in both sexes In some cases the skin of
the face and the mucous membrane of the mouth may be affected, 1n
addition to genital and groin lesions

The disease extends so slowly that years may elapse before a large
area of skin is involved, but 1n mucous membranes the spread is more
rapid

Three climcal types of lesions have been described (1) 2 nodulardry
type; this is characterized by a painless granulomatous area raised
above the surrounding skin and studded with nodular or sometimes
papillomatous dry granulations; this 1s the commonest type: (2) an
uleus molle type; in thes the ulcer is large and spreading; 1t hasa depressed
base, thin edges and a glazed, moist pale-red surface almost devoid of
granul, ; there is an offensi: hisch and the d i
pamnful (3) a sclerotic type; this 1s characterized by the formation of
much hard fibrous ussue. Islands of active disease become surrounded
by the rapid formation of fibrous tissue, and consequently breaking
down of the scar 1s frequent

Owing to ion, pseudoelephantiasts of the female genitalia
PSR ST 3 cet e o i ammin
unaffected provided ) arising from strictures of the urethra
do not occur,

DIAGNOSIS

This depends upon the great chromteity of the superficral granulo-

matous condition i the i I region, and

upon the absence of enlarged lymphatic glands Donovan bodies can
constantly be found on biopsy of the lesions, or on examination of the
exudate from them

TREATMENT

The speafic action of tartar emetic in this condition was first
demonstrated by Aragao and Vianna wn 1913 Subsequently it
was largely replaced by vartous aromatic pentavalent antimomal
compounds, and particularly by Neostibosan The drug should be
given intravenously 1 doses of 0 2 to 0.3 gm for an adult The myee-
tions should be repeated daily or on alternate days until eight or twelve



Uleerating Granuloma of the Pudenda 451

have been adminstered Another drug with which excellent results are
stated 1o have been obtained 15 the organic tnvalent antimonfal Foua-
din This drug, which is put up in ampoules containing an isotonic
6 § per cent solution, should be given mntravenowsly n doses commenc-
ing with 1 5 cc and increasing to § o ¢c on atternate days until twelve to
eghteen 1njections have been admunistered Owing to the great
chronicity of the condition and the tendency of the Jesions to break
down, 1t ts often necessary to give several courses of injections of either
of the above,

"The antrbrotie, streptomyain, is reported 1o be speafic sn the rreat-
ment of this condition The dosage advocated 18 ¢ gm daily for five to
ten days, Chloramphenicol, o 5 gm srx-hourly 10 a toral of 4o gm, 13 sa1d
to be effectin e, satisfactory results have also been claimed for treatment
with aurcomyern

An antiseptic dressing should be applied to the lestons, Certain cases
are apparently resistant to treatment and in these X-ray appheations or
duthermy may be tried. In certain cases where there are fistulae,
steictures and deformity, surgical interference may be necessarv
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THL UNDULANT TEVERS

DEFINITION
HE undulant fevers of man are diseases duc to infection with
one or other of the spectes of bacteria belonging to the genus
Brucella These organisms commonly affect a number of the
larger domestic mammals; the nfection is acquired incidentally by
man through the consumption of infected milk or unfermented milk
products, by handling infected carcases, the infected aborted products
of conception, or the resultant uterine discharges The discases are
charactertzed by recurring waves of pyrexia, with interyening apyrexial
periods, durng which theie 1s toxaemra, enlargement of the spleen, and
muld inflammatory Iesions of various organs They cause great debility
Their course 1s mdefiute but usually is protracted; the associated
mortalty usially 15 Jow

GEOGRAPHICAL DISTRIBUTION AND AETIOLOGY

History Undulant fever 1 man was first clearly recognized as a
chinical entity 1 the Mediterranean in the middle of the nineteenth
century, when many of the Briush forces in that region suffered fromat.
It was named Mediterranean or gastric remittent, and later Malta,
fever A causative orgamism, now known as Brucella weltlensis, was first
recovered and 1solated from the spleen and the blood of sufferers from
the disease by Bruce in Malta 1 1886 He succeeded in reproducing
the disease by inoculation of this organism into monkeys Nearly
twenty years later it was found that Br melilensis was present m the
At T e . ofa
mof

: - o be

nfected goat’s milk, and 1n 1906 prohibition of the consumption of
S ' ] BRI full oy

south-castern France Br mefitensts infections of man were dernved not
only from goats but from sheep, the latter there being an important
vector Later still 1t was shown that cattle became mfected with this
organism when 1n contact with nfected sheep and goats Thus man

1ght acquire Br melitensis infection from goats, sheep or cattle. The
mode of acquisition was usually by the consumption of infected m.'lk
1n the case of goats and of cattle, but more commonly by contact with

452
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snfected membranes and wermne discharges in the case of sheep, m the
Satter casc 1t was the peasaunt farraers wha particwlasly suffered

In 1897 Bang, 1n L when abor-
ton of cattle isolated the causatne orgamsm which he called Hacrllue
aborfus Contagious abortion of cattle 15 a disease of world-wide dis
1nbution and great econonue wmportance, at that time its presence was
not consudered to be associated with anv human ralady In g8,
tuenty-one years after Bang’s discovers, Ahce Evans n the Unwed
States drew attention to the close simitarity between Br mehtensis and
Bang's bacillus, and she suggested that the faster might also be found
ta nfect man In g2t Besan sn Rhodesia, where contagious abarton
of castle was prevalent, demonstrated a high utre of agglutunns for 87
aborfus m the serum of a panent suffering from undulant fever It wos
soon shown in many parts af the world that Br ebortus infections of man
did 1ndeed occur, and that these were almost imartabh of bovine
angm{Thus the oceurrence of two forms of undulant fever 1 man was
establohed, that due to\Br malenas wiection whach clasarally 1
acquired from goats, and that due to By ahagtus infecnon whreh com-
monts 18 acquired from catile

Species Swnce then o thard speaies, Br sues, which normally affects
swane, bas been found fo canse undulant fever ta man, finthermore, it
has been clearly showa that Br _melitenss, Br abortus_and Br sas all
may mfect cattle, sheep, goats or swane, and 1hat uan ay_become
ifecied with any one of 1} _any of these anials Nevettheless
o TP STiss sefeerian of ma et comamonTy 1 thernsed from the
goat, pnneipally 1n the Mediterranean, a 8Br abortus infecuon of man
fram the cow, 1 any past of the world, and a Br sms infection of man
from the pug, chiefly 1n North Amenica and in Denmark

The differentiation of the three species of the organisms s difficult,
and 1t s made only by skiled tacteriological examinauion Another
orgamsm, Bacterum tularense, which produces a discase of rodents m
North Ametica, 18 closely athed 10 them, ths organism does nat cause
undulant fever i man but tularaema, a severe plague-like disease
comveyed fiom rodent o rodeat, and from rodent t© man, by nucks
Though cansing 2 chaueally distinct svndrome, infection with it may
lead 10 some confusion as 1t produces cross-aggiutinns hetween wtsell
and the brucella grou

Infection of cantle, goats, sheep and sware with the brucella group of
organtsms 15 manifested imtrathy by abortion, but there i no evidence
that human infection results 1 this In stock 1t 1 particularhy the
secently wnfected fermales that abort In cate the abortiens accur
between the fifth and seventh montbs of pregnancy, the general health
of the amuwmals 1 not affected Subsequently the tendency to abortion
lessens wnt! 5t finally duapp after several p 2 , It the

o
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ammals still are infected with the organism and are a source ol infection
to others, In addition to a uterine infection infected females suffer from
a mild chronic mastitis and excrete the organisms, often in large
numbers, in the milk They also excrete it in other secretions and dis-
charges, such as the urinc The infection readily spreads from animal
to ammal by contammation of food and hitter, or of grass in pastures,
particularly by the infected foctal \! and uterine disch
from animals which have aborted This material contains enormous
numbers of the organisms. The species of Brucella are very resistant to
emvironmental change and remain viable for long periods For example,
they survive for 42 days in water, 72 days in damp sterile soil, 20 days
in manured soil, 28 days in dry road dust, 8o days on dry cloth, and
P PR -~ R PP

swallowed, or 1t can enter through abrastons of the mucosal surfaces or
of the skin The male amimal may become infected through pemile
abrasions, and subsequentls mav nfect further females in the herd.

Other ammals aceastonally found to be infected with orgamsms of
the brucella group include horses, dogs and chickens. In horses a
brucella infection causes ‘fistulous withers’ or *poll eval’.

Inadence Tnfection of man can result from the practice of *wet milk-
ing’, that 1s wetting the hands with mulk before milking. Commonly it
occurs 1n rural populations among cow herds, farmers, veternarians,
and others tending infected stock; 1t is prevalent among slaughtermen
handling infected carcases In urban populations it occurs as a result
of the consumption of infected mitk and milk products, such as ice-
cream, butter and unfermented cheeses There is a significant age and
sex distrabutton of the undulant fevers in man, Tt 1s garely encountered
under the age of 15 years,and it 1s about three times as common inmen
as 1n women~ The inardence seems to be greatest among middle-aged
males, children and women past puberty enjoy resistance to the infec-
ton, or at least to its climical mamifestations

PATHOLOGY

The organisms on entry mto the body are carried to the lymph
glands, which seem to be a princaple focus for the establishment of the
infection They periodically escape mto the blood stream and are
carried to all parts of the body They may flovrsh in any of the
mternal organs, and cause mild non-suppuratine inflammatory
changes n them At autopsy these changes may be evident in the
spleen, which usually is soft and swollen, 1n the Iiver and the kidneys, in
jonts and tendon sheaths, m nerve tissues, in the diaphragm, in the
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thyroid gland and 1n the serous membranes, to mention only some of

standing infections are the uterus, the mammary glands, and their
assocrated lymphatics In the udder of an infected goat, for example,
there 15 a chromc mild mastitis associated with the continuous or
1ntermuttent excretion often of enormous numbers of the organtsms in
the milk secretion over very prolonged periods The same obtans m
the case of cattle In women mastitis 1s unusual and, as already stated,
1n them ahortion 1s not a direct result of a brucella infection In male
ammals the seminal vesicles, epididymis and testicles may be simlarly
snvolved, and large numbers of organisms sometimes are found in them
The urine contains organisms which escape from the nfected kidneys
It 15 exceptional for suppuration to supervene 1n the inflammatory
lesions due to a Brucella nfection, one of the exceptions m the case of
man 15 the development of a form of cold abscess which sometimes
occurs over the costochondral jomts, particularly n cases of B meli-
tenses mfection

[FUROET B . -

imtial enlture, and the growth 1s very slow Br abortus 15 most readily
cultured under an increased tension of carbon dioxide and a reduced
oxygen tension Differentiation of the species by culture 15 made on
shight differences in their biochetnical reactions, and by the selectne
mhibitory actions of a number of dyes These differences are not
absolute and require skilled appraical

CLINICAL PICTURE

The incubation pertod 15 difficult to establish with certainty, but 1t
probably ranges fiom six days to over a month It 15 generally thought
that 1nfection of man by the oral route 1s followed by an incubation
period of from twa ta funr weeks

"The onset 1s gradual, the earlier mamfestations are those of any fever,
general malane, headache and retro-orbital pain, generalized muscular
pamns, and mld gastrointestinal disturbance These are followed, often

ontu aftar camas anle o -

tever 1 of more innidious development Dunng the pyrewial period
there 1s a marked mcrease 1 the severity of the earlier symptoms,
drenching sweats are a prominent feature, and there may add:tionally
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be severe jont pains [he temperature characteristreally s of the
remittent type, m the carly afternoon it rises abruptly a couple of
degrees, and 1t subsides agamn after several hours only to recur each
successive day As a rule duning the attack this daily rermttent tem-
perature steadily mounts over a period; then, more rapidly, it declnes
until the patient becomes afebnle The afebrile intermission which
follows may last only a few days before it is followed by another simitar
pyreval pertod, 1t 1s from this undulatory course that the condition
derves 1ts name

The physical signs during the early attacks of pyrexia_are not
distinctive, but cach attack 1s accompanied by enlargement and tender~
ness of the spleen, and to a lesser extent of the hwer These organs,
especially the former, are usually readily palpable when the condition
has progressed for some wecks The generahzed joint and muscle
pains may be severe, there is constant headache, and there often are
attachs of peripheral neuralgia Drenching sweats, marked constipa-
tion, flatulent abd 1 dot and abd al discomfort are
almost invanable in cases other than the muldest. There is an increasing
normocytic or mucrocytic hypochromic anaemta, with a marked
polymorphonuclear leucopema

The severe aches and pains cause msomma and mental depression,
and the physical and mental debilitation resultant on the condstion are
considerable

In Kenya both Br aboertus and Br mehitensis infections occur The
former 1s more usual in Europeans, the latter 1n Africans under 20 years
of age — presumably a consequence of therr wark as goat herds In
addition to the classical type of the disease already described, m this
area there are types mn which erther arthrtis or gross splenomegaly are
the predommant features In the former type 1t 18 usually a mono-
arthritis, but there may be a polyarthritis or an ostertss of vertebrae
In the latter type marked splenomegaly 1s associated with a chmcal
picture much resembling that of kala azar, with which 1t 1s hable to be
confused m certain regions In neither of these types s fever the out-
standing {i as 1 the ck stic form of the disease

Comp Many complications of a chronzc mfl y naturc
may occur, they include arthritis with effusion, and neurtrs, less
commonly bronchopneumonia, myecarditis or endocarditis; very
occasionally, serous effusion; 1n the male orchitis and epididymutis,
and very rarely in women ovaritis and mastiis In severe cases haemor-
rhages, particularly epistaxis, may occur and sometimes are trouble-
some; grave toxaemia with purpuric eruptions in the shin and mucous
membranes are seen 1n Very severe cases

Sevenity Cases of undulant fever vary greatly 1n sevenity, they range
from a mmld ambulatory type with few symptoms and signs, through a
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more acute form to those with a lugh remuttent fever, and there 1s a
malignant fulmpating type which speedily terminates fatally The
symptoms and signs due to a Br gbortus nfection arc, on the whole,
constderably more mild than’ those resuling from a Br melfensis
nfection It 15 unusual for a Br abortus infection to cause symptoms for
more than mne months to a vear, but one due to Br melitensts often
continues to do so for a longer period It has been stated that symptoms
of the infection, 1n the form of recurtent pyrextal waves, may persist for
as long as thity or forty vears, hut clear bacteriological proof of a
persisting infection of this duration 1s not forthcoming As the disease
runs its course Jassitude and physical debility become pronounced, and
convalescence, when the attacks duninssh in seventy and duratton and
finallv cease to recur, 1s prolonged

LABORATORY DIAGNOSIS

Culture The causatn e orgamsm can usually be recovered from man
by culture of the blood under suitable conditions during the febrile
peniods The attempt to 1solate the orgamsms by this means should
preferably be repeated on several occasions The cultures should be
meubated at 37° C under a raised CO, tension, and they must not be
discarded under less than a month’s observation Similarly, organisms
may be recovered by spleen puncture, by puncture of Iymph glands or
of the sternal marrow, from the urine or facces, and possibly from other
sources

Serum Examunation of the blood serum for agglutinins is of much help
m diagnosss, especially when the infection s of some weeks duration,
‘The utres obtained with a stutable antigen commonly nise only to
bewwecn 1}100-1/500, they may tn some caces be constderably higher
Sometsmes the ture of agghitination does not rise above an tmsignificant
level Ttis important always to put up a wide range of serum dilutions
when performing the test, zones of inhibition commenih are encoun-
tered 1n the lower dilutions, and a negative result in the latter if relied
upon will be grossly musleading A complement fixation test has also
been elaborated, but this becomes positive later than does the agglutina-
tion test The reaction 1s a group one and must not be relied on for
daermmanon of the spectes of organism causing the disease

Blood picture The blood picture affords information of much confir-
matory value 1n diagnoss There commonks ts an anaema, usually
hypochromuc or normochromue and rarely byperchromic, which,
parucularly in cases of Br melitensis mfection, may become pronounced
before comvalescence 15 established There 1s an assoctated lympho-
evtosis, which may be relative or alisolute and 1s associated commonly
with a polymorphonuclear leucopenia
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he severe Jomt pams The temperature characterstically is of the
remittent type, m the carh afternoon 1t rises abruptly a couple of
degrees, and 1t subsides again after several hours only to recur each
successive day As a rule during the attack this daily remuttent tem-
perature steachly mounts over a period, then, more rapidly, 1t dechnes
until the patient becomes afebnle The afebrile ntermission which
follows may last only a few days before 1t 15 followed by another sipular
pyrevial period, at 1s from this undulatory course that the condition
derives 1ts name

The physical signs during the early attacks of pyrevia_are not
distmctive, but each attack 1s accompanied by enlargement and tender-
ness of the spleen, and to a lesser extent of the Iner. These organs,
especially the former, are usually readily palpable when the condition
has progressed for some weeks The generalized joint and muscle
pains may be severe, there is constant headache, and there often are
attacks of penipheral neuralgia Drenching sweats, marked constipa-
ton, flatulent 1 d and ahd 1 d fort arc
almost invanable n cases other than the mildest There 1s an increasing
normocvtic or mucrocytic hypochromic anaemia, with a marked
poh morphonuclear leucopema

The severe aches and pans cause isomma and mental depression,
and the phystcal and mental debilitation resultant on the condition are
considerable

In Kenya both Br abortus and Br melitensts infections occur The
former 1s more usual 1n Europeans, the latter in Africans under 20 years
of age — presumably a consequence of therr work as goat herds. In
addition to the classical type of the disease already described, in this
area there are types in which either arthrius or gross splenomegaly are
the predommant features In the former type 1t 1s usually a mono-
arthritis, but there may be a polyarthritis or an osteitis of vertebrae
In the latter tvpe marhed splenomegaly 15 associated with a chmcal
prcture much resembling that of kala azar, with which it 1s hable to be
confused 1n certain regions In neither of these types is fever the out-
standig as 1n the ch form of the disease

1 Many compl of a chronie v nature

may occur, they include arthnitis with effusion, and neuntis; less
commonly bronchopneumonia, myocardits or endocarditis, very
occasionally, serous effusion, 1n the male orchitis and epididymitis,
and very rarely 1n women ovaritis and mastitis In severe cases haemor-
rhages, partrcularly epistaxss, may occur and sometimes are trouble-
some; grave toxaemia with purpuric eruptions m the skin and mucous
membranes are seen 1n very severe cases

Sezenty Cases of undulant fever vary greatly in severity; they range
from a mild ambulatory type with few symptoms and signs, through a




XLII
VIRUS FEVERS, INCLUDING YELLOW FEVER

INTRODUCTION
EBRILE illnesses of short duration prcsumdbly due to virus in-
chcuons are common throughout tl\c tropics In some 1nstances
the clinscal picture 15 fiable and the t
agent known, in others there 1s chinically httle more than fever and
the agent has not been 1dentified Accounts are given below of some of
the better known infecttons 1t should be remembered that many other
serious virus mfections may occur m both temperate and tropical
regions Forms of arthropod-borne encephalomyelitis are common
the Far East Influenza may appear anywhere, sometimes, as recently,
n pandemic form Poliomyelitss 15 very common in many Affican
territories and 1s at present espectally prominent n young adult
Caucasians, a hugh proportion of |hc digreous population may
possess im: ty from early childhood In the cause of
any acute febrile tllness, these more cosmopolitan infections must always
be considered
In the future 1t 15 probable that more of the pattern of virus diseases
1n man and ammals will be disclosed In the meantime 1t 1s important
to remember that these mfections ext, since febrile episodes, especially
those lasting only a few days, are all too commonly labelled as malana
without further nvestigation

YELLOW FEVER

DEFINITION

An acute infectious discase caused by a filterable virus transmat-
ted by certain gencera of culicine mosquitoes It 1s endemic in parts of
Africa and tropical America Severe cases exhibit fever, with relatnely
slow pulse, carly and p 1 mts Jaundice,
and varying degrees of hepatic, renal o \ascular failure

DISTRIBUTION

The vector mosquitoes are much more widely distributed than the
d“m:: which occursirregularly over wide areas of Africa and America,
hoebar et .

459
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Sensitizalion  An intradermal test using as amigcn ‘brucellin’,
Seitz filtrate of a Brucella culture on Iner broth, is performed by -
Jecting o.1 m! of the antigen into the skin The appearance of a raised
reddened oedematous area, 2 to 6 cm in diameter, 4 to 38 hours later
constitutes a positive reactson In most cases of brucellosis the reaction
1s positive, but false positive reactions have been recorded in the un-
miected A negative reaction 1s strongly suggestive, though not proof,
of the absence of the mnfection. This reaction is also a group, and not a
species, reaction,

TREATMENT
Claims have at various times been made that a wide vanety of drugs
nfluence the course of a brucella infection; most of these haie not been
substantiated and may now be disregarded
Various vaceines, some of them effective prophylactics when given to
those at risk, have been given during intermissions of the disease with
a view to stimulating antibody formation and so spontaneously bringing
the 1nfection to an end Brucellin has been injected to the same end.
The value of these measures i treatment 1s dubious,
The sulphonarmdes when given in toxic doses may eliminate a Br.
abortus infection of guinea pigs. In human cases they have proved dis-
and of little therap value. It has been stated that the
p action of sulph des on the org is reinforced by
thc additive effect of mnjection of a weak anti-serum, such as normal
human blood There arc some unconvineing reports of the successful
s e Can e

PP

fically arrests an attack of the undulant fevers due to any of the three
causative orgamiems, the symptoms and signs rapidly disappear, but
relapse occurs subsequently 1n a proportion of the cases so treated The
subscquent relapses respond as readily to a repetiion of antibiotic
trcatmcm as does the attack first treated; there 15 no evidence of the
! of by the orgamism to the drug, An effective
dosage . of the tetracycline antibiotics is 0.5 gm six-hourly for ten days;
this 1s repeated n the event of relapse
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The vector becomes infected by sucking nfective blood from a
human or animal case, In man the virus 1s present 1n the perspheral
blood for about three days after the onset, and probably for a day or
two before

The mosquito does not become nfective for 12 days to 3 weeks after
1ngesting the virus-contaming blood (the so-called extrmsic incubation
penod) "It subsequently remains nfective for the rest of its hfe The
Iife span of the vector 18 about 3 months, so that the maximum period of
wfectnvity m indwidual msects 1s unfikely 1o exceed two months This
1s an important factor n the epidemiclogv of the disease

EPIDEMIOLOGY

Yellow fever 15 dinded epidemiologcally into urban, rural and
Jungle vareties, which immunologically and chmically are ail the same,
but which differ n regard to vector and source of mnfection

In urban yellow fever the reservoir of infection 1s man, and the
vector exclusvely the domestic breeder, .edes aegyptr In the rural
disease the reservoir 15 man and the vector usually but not always .1
aegyptt In jungle vellow fever the reservoir 1s not man but certain
forest animals, notably primates, and the ectors are various species of
ledes (other than .1 aeg)ptr) and Haemagogus mosquitoes

TRANSMISSION

The successful transmission of urban or rural yellow fever depends on
a constant supply of active vectors. the exsstence of infective reservors
and the presence of suitable non-immune hosts

When conditions are favourable and the latter are 1 good supply,
epidemics may develop Unless the supply of non-rmmunes 1s kept up,
however, the epidermic will die out as the survivors become immune

In endemic areas the nfection 15 kept going mamly through voung
chuldren or non-immune visttors Infants are not easily infected, possibly
because of some mununity acquired from the mother Adults native to
the endemic areas are commonly protected against remnfection as a
result of infection during childhood

The vector of urban vellow fever, .tedes azgy ptz, 15 found sm and about
human dwellings It breeds i small collections of water lymg 1n
artificial containers tree holes, ete In warm mount conditions breeding
and transmission will continue the vear round Where rauns and drv
seasons alternate, transmission 1s seasonal and at 1ts maximum 1 the
rains The mosquito 1s kutled by cold or desert conditions, but prohably

regions and s transmutted to man by acadent probably durmg
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mteror of Colombia and Brazil It 15 believed to be endemic amongst
ammals n the forests of the Amazon valley, spreading thence to man
from time to time It is now rarcly met m Central America, but
a few cases were reported recently in Trinidad, from which it had been
absent for many years It has been reported in many parts of
West and central Africa, within an area ranging from Sencgal to the
Belgian Congo Immunity surveys have disclosed that the disease is
much more widely spread than was formerly realized. Indications of
fresh mfection have been reported in the last decade in Kenya, Uganda,
A P N At

Is enzoatic in monkeys

AETIOLOGY

Yellow fever 15 caused by a very small filterable virus measuring
about 20 mp In the human case the virus is present in the blood up to
the fourth dav of the disease, and can be transmitted by blood inocula-
tion to rhesus monkeys in which 1t causes a condition similar to the
human disease It can be successfully passaged intracerebrally 1a mce
After repeated passage 1t eventually becomes changed o that although
1t will continue to cause encephalitis in mice 1t will no longer reproduce
the discase 1n monkeys or man This altered neurotropic virus is the
Dbasis for the production of Iining attenuated vaccines The virus can be
grown m culture provided Iiving cells are present, It 1s killed rapidly
at room temperature but survives for long periods 1if frozen and
desiccated
IMMUNITY

A very powerful and long lasting immunty 1s set up after an attach
of yellow fever or successful vacaination, which affords protection
against further attacks

There 1s some cross immunity to yellow fever engendered by certain
other viruses which may exist m a community in which yellow fever s
endemic Infection with some of these viruses may also lead to sumula-
tion and acceleration of the production of immunc bodies on infection
with yellow fever Factors such as these probably account for the
mildness of yellow fever attacks in sndiiduals, cspecrally children,
liwing 1n endemic areas
THE VECTORS

Females of several genera and many species of culicine mosquitoes

can transmit the virus under lab 2 d The i
natural vectors are certain species of sAedes and Haemogogus
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The cytopl. of the d cells 1s acidophul and stajns pink
- N N IR R A

.o LR

thev do in fact occur 1 coagulative degeneration, As the disease pro-
gresses the degeneration becomes more extensive, necrosis oceurs and
the cells disiotegrate In the late stages practically the whole lobule
may become invobed,

Changes may also oteur m the nucler The chromatm concentrates
agamnst the nuclear membrane and in some cases nuclear nclusions
called Torres bodies become visible These are composed of wregular
masses of minute eosinophilic dots occupying the bulk of the nucleus

Coagulative degeneration occurs n most cases Nuclear inclusions
may or may not be present In some outbreaks they may appear in a
hugh proportion of cases, in others they may be few or absent They are
ach: feature of the p logical picture in laboratory yellow
fever in rhesus monkeys It 1 believed that they are related to the
presence of the virug

In surviving cases resolution appears to be raptd and complete No
permanent hepate wsufficiency s left and there ts uo residual eerchnsis.

LLINICAL PICTURE

Ineubation Perod The intrinsic incubation period, that s, the time
elapsing hetween the infectton and the onset of the disease, varies from
30 6 days, with a maxtmum o 1o days

In active endennc areas most cases are chinically mild and go on to
complete recovery Thus is also true of epidemics Severe and fulmina-
ting cases are relatnely nncommon,

Mud cases account for the majority of immune individuals found
during survers

The muld cases may pass practically unnoticed There is, however,
usually severe headache and some fever, congunctival mection and
sometimes epistaxis Some nausea and bilious vomsting are common.
Albuminunia 1s present from the outset There 1s complete recavery i
3or g days

In more sesere cases the fever starts abruptly, sometimes with rigar,
reaching 103° to 104° T and falling to normal w 3 to 4 days The tem-
perature falls more slowly than the putse, which 1s imitaally, fast.

The patient complains of severe frontal headache, backache and
bone and jomnt pans The skin 15 congested, especially on the face
The conjuncuvae are often intensely myected and there may be
epistaxis There 15 nausea almost from the begning and often severe
biwus vomating, The lver is not palpable, but epigastric tenderness
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epizootics. In Uganda, for instance, the disease is passed from monkey
to monkey by d. afncanus, which normally exists only at high levels in
the trees and is thus very unlikely to transmit the infection to man. The
spread to humans probably occurs as a result of the accidental infection
of some other vector infesting the forest margins, such as A. simpsoni,
from an mnfective monkey descended from the forest. In other forest
regeons, for example, in Brazil, the disease is transmitted from animal to
ammal by mosquitoes which during the day are found chiefly in the
treetops but which may descend at night to ground level and transmt
direct to man. Once the disease has become established in humans it
may be transmitted cyclically by vectors including A. aegypts and even
become epidermc

PATHOLOGY

AMorbid .lnatomy- There 1s nothmg specific about the macroscopic
appearance of the body Rigidity and liror mortts appear early The
blood is flud The skin becomes yellower as the dissection proceeds
and blood drains from it. Jaundice is minimal in fulminating cases,
more obvious in the more prolonged cases. The subcutancous fat 1s
very bright yellow There may be petechial haemorrhages beneath the
skin and mucous membranes, and under the pleura, peri- and endo-
' v e B 1S SO U  R

mn size and yellow brown in colour. Oceasionally in very acute cases 1t
may be enlarged and palpable. The cut surface is often bloody and
greasy and the lobular pattern 1s usually exaggerated The kidneys are
sometimes tense and swollen, with scattered medulfary congestion

The gastric and intestinal contents frequently contan altered blood,
and the intestinal mucosa is peppered with petechial haemorrhages
most prominent in the upper duodenum and stomach

Histologieal changes. The changes n the liver tissue are of diagnostic
wmportance. They are Il i Ithough there
may be a small degree of cellular infiltration of the parenchyma
~ . L N U i BT

fobule but 15 often most pronounced in the midzonal region; it s usu-
ally well developed in the central zone, but in the region of the central
vein there are often a few less affected cells which have escaped the
coagulative changes and have undergone fatty degeneration, The
vessels of the lobule may be considerably congested; there are rarely
hacmorrhages.
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days from the onset The pulse rate ts high at first but drops rapidiy so
that a discrepancy hetween pulse and temperature develops Occasion-
ally the temperature may nse after the onset without much corres-
ponding change 1n pulse rate The increasing slowness of the pulse
rate relatn ¢ to the temperature {Taget’s sign) 1s of diagnostic value

Peripheral congestion 15 pronounced grng the face a blotehy

[¢ inyection and pt develop early

Bleedimg from the gums and nose may occur Headaclse, backache and
hmb pans are severe The patient 15 restless and considerably more
prostrated than rught be expected from the fever Gastromntestinal
disturbances are the rule and appear carly  There 1s severe epigastric
discomfort and tenderness, anorexia, nausea and vomiting  The vorit
comans excess bile and somctimes altered blood  Watery bihons
diarrhoen or melaena may develoj

Jaundice becomes visible about the fourth day It 1s usnally not pro-
nounced and may be no more than an icteric tinge in the conjunctinae
The vellow colour can be d after bl h
skin with pressure In some epidemics cases have been described n
which jaundice was intense and dereloped rapidly, resembling the
picture of fulminating infectne hepatitss

Albunn appears 1n the unine on the first dav and increases steadiv
mn amount Tubular casts appear and the unnary volume lalls o
oliguric levels

Wath the fall of the temperature the patient feels better and the suqus
and symptoms subside The vomuting stops, the epigastric discomfort
duminshes and recorery may now take place

In the more serious cases after a few hours to two davs of remission
the fever returns and the patient passes rapidiy inte a state of severe
ntoxication and prostration

The temperature rises rapidhy but seldom reaches the level attained
in the priniary febrile period The pubse at first quckens a little but
remains slow m proportion to the fevet, and often continues to fail unty)
by the tenth day 1t mav be as slow as 4o beats per nunute After usualhy
not more than three or four days the temperature agan falls In fatal
cases the pulse rate frequent!y nises sharply towards the end at 4 time
when the temperature 15 falling

Most of the signs present i the earls febrile period become exag-
gerated  Lpigastric discomfort, nawsea and somiung become vers
severe Bleeding from the mucous membrane of the gut kads to vomn-
mg of changed blood, sometimes 10 farge amownts - the so-called
black vomut Blood also appears n the stool

Inthe classical case, jaundice increases shghtly In a few cases it mav
become considerable but 1t 15 usually much less evident than the name
of the dinease would sugyest Bile appears in the urine
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and discomfort may be severe, Some mild icterus may develop by the
fourth day, fading rapidly in convalescence.

Protein appears in the urine on the first day and increases in amount
until recovery. The urnary volume is reduced and there are usually
tubnlar casts,

The whele syndrome lasts only a few days, after which the tempera-
ture falls to normal and recorery is rapid and complete.

THF CLASSICAL PICTURE

In previously unexposed subjects the disease 1s much more serious It
develops i two main phases, separated by an interval of comparative
calm
The first phase 15 verv similar to that described above, but more
severe

The onsct 15 abrupt The temperature nises, frequently with rigor,
to 102 to 104" F, and remains at about this level for one or two days,
subsequently falling slowly to normal or near it ahout three or four
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116 57 Temperature and pube chast in Yellow Tever (After 1aget)

A Case which recovered Note falling pulse and high temperature (Faget’s sign)
B Fatat ease Note the nsing pulse and falling temperatuse —a bad prognostic sign
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Clotting time 15 mcreased Prothromhin - == *

e x,mpuucytos\s and granulo.
() splud With a shift to the left Foe ==Y educed The

changes 1
<usuy s10i) vomitting, bleeding and drarchoca
n severe cases the chionde content of plasma s low In the more
advanced stages there 1s often a notable reduction m blead sugac The
blood urea nurogen and ! mtrogen nise
connderably especially m cases m which there 15 severe ohguna or
anunia and uraemia The bilirubin content of the plasma rises and
increases progresswvely as the jaundice develops The mdireet, biphasic
and, later, direct van den Bergh reactions are positive

The Unine The urinary volume 1s usually low from the beginning,
especially when vomuting 1s severe The chlonide content is also Jov
Alburnun 15 present from the ances = .

il

e sutile
navmulinage nto the urmary tract Bile 1s
present an the late stages

The Vomit 1In the early days of the disease the vomit 15 watery or
mucous and contains bile sometimes i considerable amounts Un-
altered or swallowed blood fram buccal or masal bleeding may be
present In the later stages the vomit contams brown or black altered
blood ~ the so-called coffee grounds — armng from haemorrhages m
the mucosa of the stamach

DIAGHROSIS

The chneal diagnoss of yellow fever in the solated mld case s
extremely difficult

‘The diagnosis in the severe case can be suspected in an endemte area
on the grounds of suddm fever, conjunctival mons - '
tion out of propers’~~
Jaundice appear -
the liver, Faget',

The chmeal d -
outbreak of yell
should be cmplo

Cliucally, yeltuw tever may have to be distingushed from a vanety
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Fulminating cases may present with large Inver and intense deepening
Jaundice.

Albuminuria increases, Oliguria sets in and renal failure with anuria,
rising blood urea and acute uraemia may deselop.

Petechial haemorrhages appear in the mucous membrane and some-
tmes under the skin Bleeding from the nose and lips may become
more severe, and fresh blood may appear in the vomit.

In the late stages therc is often intractable hiccup.

Death commonly occurs from vascular fatlure. It may be sudden or
heralded by rapid fall of blood pressures, haemoconcentration and
quickenung pulse rate

The overall picture of the second febnle stage may be domnated by
signs of hepauc, renal or vascular failure separately or together.

Throughout the disease the patient is usually conscious, anxious and
restless. Delirum or coma occur only termunally and are not common
In a few cases there may be late central nervous system signs including
memngismus, probably ansing from vascular aceidents

Ful cases are Ily seen, especially in epidemics, in
wlnch there 1s no period of remission and death occurs 1n a few days
from the onset There 15 usually a very high fever with the signs of
acute hepatic failure including deepening jaundice.

COURSE AND PROGNOSIS

The severe attack of yellow fever 1s over one way or another by the

eleventh or twelfth day Death occurs most commonly between the

fifth and eighth days The great majonty of chnically mild cases

recover completely mn three or four days Prognosis must be guarded 1n
- SR A

reamag 1 mat 2 gAnd

nlea rata acenminted with randly

s
a high mortality amongst the severe cases which develop m non-

immunes

LABORATORY FINDINGS

Blood cells The red cells are unchanged in the early stages Severe
loss of blood by haemorrhage may be reflected m the Iater stages by
some secondary anaemia If vascular failure develops, the anaerma
may be temporarily masked by ! g both red
cell count and haemoglobin concentration.
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the general symptoms tend to subside The liver becomes palpable and
may be extremely tender Nausea, tomting and anorcxia may be
severe at first The pulse slows to bradycardia and severe depression
develops and persists throughout the jaundice, t e. sametumes for weeks.
Once the jaundice has developed there should be litde difficulty m
distingusshing the ordtnary case of infecti e hepatitrs from y ellow fever
In fulminating cases the separation may be difficult In these cases,
however, the temperature tends to be high and the pulse fast There
may be a Jeucocytosss Jaundice appears in the first day or two and
deepens rapudly. The hver 1s exquusitely tender hut 1s usually not ens
larged and may even be smaller than normal Fina) differentiation may
hare to depend on histological examination of the hver, the identifica-
tion of the yellow fever virus ot of a nising yellow fexer antibady titre
The histologreal picture i ifective hepatitis 1 quite different from
that of yellow fever The primary change is inflammatory with duffuse
and focal mononuclear wfiltration hut extensine necros's may appear
in the severest cases,

Dengue The milder forms of vellow fever mav be mistaken for
dengue, especially when no rash develaps, and can be separated only
by adenttfication of the yellow feser virus or an ascending titre of
mmnmune bodies 1 the blood In epidemics the absence of very severe
or fatal cases of dengue 1s important. When there 1s glandular iy olve-
ment in dengue there should be httle difficulty

LABORATORY DIAGNOSIS

Specific Anfrbodres: The laboratory method most useful to the clinician
1 the sdenufication of specific antthodies 1 the blood of the suspected
case Antibodies capable of g mice from the pic virus
are present in measurable quantities by the fourth day of the human
disease and ancrease rapidly 1n strength to reach full utre m adbout 10
days Jn order 1o make a diagnosis 1t 15 recessary to demonstrate an increase n
thest antibodues over a period of days Single examinations are not directly
belpful, since wmmune bodies remain permanently 1n the blood after
an attack, and a poutive finding will merely tndicate that an attack

b nt e

and another abous a week later, or, if posuble, in convalescence

Serum from the blood samples 1s tested for its protectn ¢ pow ers against

the neurotropic virus by the mouse protection test which can be carned

out only 1n surtably equipped laboratories Mixtures of vartous dilu-

vions of the unknown serum plus a fixed quantuy of mfected material

contatning the virus are wgected mtraperitoneally into white mece
m
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of other somewhat similar conditions, which arc enumerated below

Blackuater Ferer The jaundice in this condition appears very carly,
often on the first day, and tends to deepen rapidly. The hver is com-
monly palpable and tender There 1s severe and probably progressne
anaemia and haemoglobinuna or a history of it. The previous history
of the pattent in regard to malaria 1s important.

Malania and Bulious Remuftent Ferer: Falaiparum malaria may cause
carly and deepening jaundice, ofien associated with other signs of ner
failure and vascular collapse. The liver enlarges and becomes tender.
The spleen 15 enlarged There is usually severe ansemia and heavy
parasitacmia In the course of the syndrome there is no period of
remussion, and Faget's sign 1s absent.

Relapsing Ferer: High fever, albuminuna, jaundice and black vomit
may occur in relapsing fever and be mustaken for vellow fever. Differen-
tiation can sometimes be made onlv by 1dentification of the sprrochacte
1 the blood or 1n mice following innculation of blood

I8 etl's Duseases The abrupt nise of temperature at the onset, the early
comgunctwins, the appearance of jaundice about the third day, the
nausea and vomiting and s ha sis, are all i
of vellow fever However, about half the cases do not become jaundiced
and 1n those that do the jaundice usnally becomes ntense, and the
Iner enlarges and becomes tender The imtial fever perssts for longer
than in vellow fever The history of the case may be of some help, but
diagnos:s can only be sausfactortly made 1n the early stages by identi-
fication of the leptosptra mn the blood or in guinea pigs following
intraperitoneal mnjection of the patient’s blood, or urine afier the tenth
day Afier three weeks, examnation of the plasma for agglutinins for

‘ .
former 1s extremely common mn some parts of the tropics, including
those regions 1n which yellow fever 1s endemic Confusion with the
latter mav occur in the early pre-icteric stages and in fulmnating cases
A history of exposure to a hnown case of hepatitis or to intravenous
arsenical or serum therapy is often helpful Infective hepattis has an
mcubation period of 3 to 5 weeks, syringe hepatitis of 6 weeks to 5
months. In most cases of infective hepatitis there is a pre-icteric febrile
stage which may last a week or longer, in which the pulse is fast and
the pauent complains of malaise, anoreia, nausca and cpigastnc
discomfort including tenderness over the hver region, Albumin may be

present in small amounts i the urie, but docs not increase in quantity
S R S D A N
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Treatment is largely sumptomatic Small frequent drnks contaiming
glucose should be admustered If vommting makes this ampossible
glucose drup mision should be gien intraenously Isotonic glucose
saline should be substituted if there 15 notable dehydration The
appearance of shock calls for immediate nfusion of plasma (For
details see pp. 48, 40, 127)

A flud 1ntake foutput balance must be kept All specimens of urine
passed should be measured and examined, 1n order to keep check on
the appearance of anuria

Procedures destgned to lessen the Iner damage, such as the adminis-
tration of vitamin K, have provided equivoeal results I11s possible that
1n some cases the intrax enous infisston of protein hydrolysates may e
helpful

Antipyreties should not be used

FROPIYLAKIS

Entomologreal Control Urban yellow fever can be effectivcly controlled
by eradication of the vector dedes azgypte by destruction of breeding
places and spray killing of adults Continuous control by such measues
has largely terminated transmussion of the urban disease Siumilar
methods to those employ et for malaria control have been used success-
fully 1n controfling rural vellow fever Jungle fever » not amenable to
entomological control

Vacanation Protection of indniduals and commumiies may be
afforded by the wse of vaccines prepared fiom the atenuated bving
sirus

Antibodies demonstrable by the mouse protection test are present
n the blood of most indnrduaals 1o days after moculation with the
vacetne, they remain 1n the blood in undimnished strength for vears
1t 15 constdered that protection against the disease ys assured 1in most
vaccmnated persons for six vears after vacamation  International
quarantine regulations recogmze this pericd 1n vacanated persons,
those who have had the discase are regarded as heng permanently
immune Non-immunes who have been exposed to ifection 1n endeme
areas are not admuted 100 non-endemmc regions m which the yvectors
exist, except under surverllance until the expuy of the incubation
periot of the disease, which 1s reckoned as 10 days

Vaccnes: The oniginal sirus volated o rhesus monkevs m West
Afiica was later found to produce encephalitn i white muce After
senal passage through mice 1t was observed 1o lose 1ts power of repro-
duesmg the disease i monheys although 1t retamed ats effect on mice
Ths altered virus, called 17D after tts onginal laboratory number,
was subsequently grown on chick embryo and s now used as the basis
of Amencan and Bruish vellow fever vacanes A somewhat simlar
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previously prepared by intracerebral injection of minute quantities of
stenle starch solution. The animals are left, with suitable controls
injected with virus only, for a period of 4 to 6 days The control animals
die If the serum contains active antibodies, some or all of the other
mice will sunive, and the ttre of antibody s calculated accordmgly
The smxture of senally diluted serum and virus may be inoculated
directly mto the brain if desired. If the serum sample taken at the
begmning of the illness does not contain antibodtes and the final sample
does, or if there 1s a sigmificant increase 1n titre in the second specimen
compared with the first, the diagnosis is estabhshed.

The mouse protection test 1s also valuable for surveying endemic
areas, since individuals once wnfected appear to carry antibodies for
hfe The immune content of sera taken from random samples of the
pupulation will thus indicate whether the disease has occurred in the
district. The immune content of serial samples from young children
taken over an mntenial of a year or more will indicate further whether
the disease is stll active mn the locality The overlap of immumty with
that induced by other viruses must be taken into account in makmg
these assessments

Identification of the Virus Blood taken within the first 72 hours of the
disease contains the virus and can be used to infect rhesus monkeys
The subsequent identification of the virus is a highly technical pro-
cedure which can be carried out onlv by specially equipped laboratories
Unless these are available attempts to passage the virus should not be
made, as they are decidedly dangerous m inexpert hands

Histological Examination of the Lizer Coagulative degeneration of
hepatic cells, and possibly nuclear mclusions can be demonstrated in
carly cases in sections of In er tissues fixed 1n formalin and stamed with
eosn and haematoxylin. In fulminating or late cases there may beso
much tissue destruction that identification is difficult On the whole,
however, a firm diagnosis can usually be made from histological
matenal if the obsenver is sufficiently experienced

In endemic areas examination of In er tissue should be carned out as
a routine 1n all fatal febrile allnesses of short duration. The tissue samples
may be removed from the cadaver by an nstrument called a viscero-
tome, thes are fined in formalin, and examined subsequently

TREATMENT

There 15 no specific treatment for yellow feser Convalescent serum,
pemcillin and sulphonamides are ineffectie

The patient must be carefully nursed in bed He should be kept as

quict as possible and not moved unless absolutely necessary. He must

be nursed under a mosquito net at any rate for the first four days after

the onset.
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An attack induces immunity against the homologous stram of the
virus lasting about a year and affording protection against other strains
for a varable period of months

The Veetor The females of numerous species of Aedes mosquitoes are
capable of transmitting the disease By far the commonest natural
sector 15 Aedes aegypht

Transmission. The vivus 1s present in the blood of the human patient
for as long as three days after the onset and possibly for a short time
before The mosquito becomes mfecttve 8-12 days after ngesting blood
contaming the virus (the extnnsic ncubation peniod) It remans -
fective for the rest of 1ts Lfe It injects the virus into the host during
biting

Infection may be transmutted artsficrally by injection of infected
blood

Transmssion depends on the presence of the s ector, suitable infectiv e
mdividuals, and non-immune hosts

Breeding and activity of the vector are maximal in hot moust cond:-
tions, and rummal in the cold The disease 1s therefore often seasonal
maits incidence, occurring in the wet season i the tropics or summer and
autumn 10 the subtropics

Man 1s the usual resery oir of the infection, certain macacus monkevs
which can be nfected by laboratory strains may also act as such

Non-immunes of anv race and age and of exther sex are susceptible

‘Transmssion may be kept up by the remfection of local inhalitants
who have lost or are losing immumty acquired in previous attacks, or
by infection of visiing non-immuncs

‘When the latter are numerous or when the local community has been
free frar the disease for over 2 year, explosive epidemics appear, which
bura themselves out after insolving the majorsty of susceptible indivi-
duals

PATHOLOGY

There 15 no information avaitable Changes 1n the blood are described
m the next section

CLINICAL PICTURE

The climeal prcture varies sadely from 1ndividual to ndidual
the same outbreak and from epidemic to epidemtc, this 15 also true of
cases artfioally mfected under laboratory conditions The duease
lasts anvthing from 1 to 10 days

The menbation period varies from 4 to 13 days, with a mean range
of about 5 1o 9 days from the tume of fection ‘There are often pro-
dromal symptoms including malasse, headache and ruld shwvering,
which come on two or three days before the onset
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vaccine has been developed by the French, made from a virus which s
passaged by senal intracerebral inoculation of mice

The 17D virus 1s prepared as the attenuated dried living virus which

ded 1n saline hately prior to inj it ousl),

and which must be stored at Jow temperatures The Trench vaccine is
simply the dried 1nfected mouse brain and is more stable and resistant
to heat, 1t 1s suspended before use 1n gum arabic solution and admuns-
tered by scanfication in the same way — and often at the same time —
as smallpox vaccine. The 17D virus has recently been adapted for
admunistration by scanfication

There is no local reaction to the injection of 17D vaccine and no
general reaction beyond occasional headache and malaise. Modern
vaccmne 1s supphed 1n dried powder form after suspension in cither
sahine or albumin during its manufacture; it was formerly diluted with
human serum which on occaston became contarmnated with a virus
causing hepatitss

The neurotropic French vacemne gives a higher immune titre n the
mousc protection test than the 17D vaccine, but there 15 no evidence
that this higher titre represents an increase in the degrec of protection
aganst the disease in man The French vaccine has been reported to
give rise from time to time to encephalttis. It 1s not commenly used in
children under three years of age.

DENGUE

DEFINITION

Breakbone fever. An acute fatal virus infecti d by
Aedes mosquitoes

GEOGRAPHICAL DISTRIBUTION

Dengue occurs 1n most of the subtropics and tropics, especially n
coastal areas It appears in southern North America, South America
including Brazil, the West Indies, the Mediterranean seaboard, Egypt
and the AMiddle East, north, central and South Africa, Greece, southern
Russia and Turkey, Indta, China, many Paalfic Islands including the
Philippines, the Solomon Islands and New Hebrides and Northern

Austraha

AETIOLOGY
Causal agen!_ Dcnguc 15 causcd by a filterable virus There are at
least three anti Jor: strains so far identified by passage

mn mice,
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subside This 1 followed by a secondary febnle period which lasts two
or three days, ending by }ysis The temperature nses suddenly, usually
to a somewhat lower level than in the primary fever hut occastonally
exceeding 1t

The primary and secondary febnle phases separated by an afebnile
remission constitute the classical saddleback fever Experience has
shown that this 1s no more common 1n dengue than the simple con-
tinuous remuttent fever

With the reappearance of fever the pulse rate nses for a short time,
then falls to the level obtaining at the end of the imtial febrile stage
The signs and symptoms return with the feser, but are usually not so
severe as 1 the first stage

The Rast The true dengue rash seldom develops before the fourth
or fifth day In cases in which the fever 1s saddlebacked, the rash nearly
always appears during the second febrle phase, commonly within a few
hours of the reappearance of the fever

Many cases never show arash In others it mav be fleeting or become
a dommant feature In some districts the majonty of cases develop a
rash, 1n others the mmonty The rash may be charactenstic of a
particular epdermic and absent in others

It 1s morbilliform, fades easily on pressure, and 15 very bright red,
contrasting with the bluish tinge of measles In very severe cases, or m
certain epidemics 1t may be complicated by petechial haemorrhages

Tt appears first as a rule on the dorsal surface of the hands and
sometimes the fect, 1t spreads rapidly to the arms and legs and often
includes the trunk, 1t sometimes molves the face It comes up very
1apidly and begins to fade as the temperature subsides Fine desquama-
tion associated wath some brown pigmentation usually occurs

The eruption 13 intensely stchy, especially during desquamation, and
scratchmg mav lead to secondary infection The pruntus masy be the
over-nding concern of the alreads depressed sufferer, leading to
sy and decper depression

The bload cells There are no specific chanyes i the erythrocytes, or
the erythracyte sedimentation rate

Leucopema develops d before the fever, and

rapudly becomes screre, the white cell count reaching 2000 to jo0o
cells per e mm by the fourth to sixth day, independent of the fever
Recovery of the ecll count 15 slow, and takes place a week or more alter
e fever has subwided

The leucopenia results fiom a reduction m all forms of laucoertes
most pronounced 1n the granwlocvtes The proportion of hmphocs tes
present 1s high, of the order of 6o to 63 per cent Lhe Arneth counts
show a decided shilt to the left As the white count returns to normal
the imcrense first appears in the ganubocs tes
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The onset 1s abrupt The patient can often recall the time almost to
the hour “The temperature rises sharply to 102° to 105° I, frequently
with ngor.

Many of the other signs and symptoms begin equally suddenly.

The most impressive symptoms as a rule are headache and intense
agomzing pains in the joints, long bones and back, which may be so
severe as to prevent sleep

The headache 15 sometimes diffuse, sometimes concentrated in the
post- and supra-orbital regions. The eyeball and muscles about the
eve become tender to touch, and movements of the cyes are painful.

The bodily pains are shooting 1n character and accompamed by
considerable soreness on pressure over muscles and tendons The joint
pains are centred i the muscle insertions and the joints proper are not
normallv imvelved.

The appeute is lost completely. Nausea 15 common and vomuting
may be frequent and severe There is usually epigastric discomfort and
tenderness

A blotchy congestion of the peripheral crculation, particularly
notable 1n the face, dexelops early producing an effect which is some-
umes referred to erroneously as the primary rash.

Epistaxis 1s common

Photopholna 1s often pronounced and may be accompanied by
pufliness of the eyehds, severe conjunctival injection and excessne
lachrymation

There may be a shight cough in the carly stages, but respiratory
symptems are mimmal and the nasopharynx is not involved.

The patient 1s restless and anvious; there 1s acute depression and
olten ble fear r ding the of the illness I
15 the rule, sleep occurring m short spells often broken by disturbing
dreams

The pulse 1s fast at the onset It sometimes falls in tune with the
temperature, sometimes so rapidly as to ssmulate Faget's sign in yellow
fever Tt may reach a rate of 50 or 6o beats per munute within the first
four or five days, at that fevel th h the course of the
illness, and often for several days into com alescence

The fever vartes from patient to patient It is imually hgh and
remuttent and tends to be continuous, falling to normal after the first
three or four davs, usually by crisis associated with sweating and often

harrhoea
During the feser there may be shght albuminuna but this 1s not a

constant feature

In many cases the temperature now remams normal and the patient
passes into convalescence. In others there 15 a rermssion lasting a few
hows to two days, during which the symptoms almost completely
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SANDFLY FEVER

DEFINITION

Sandfly fever Papatac: fever Three-day fever. An acute 1nfectious
non-fatal virus dnease transmatied by the sandfly Phiebofomus pspatast

GEOGRAPHICAL DISTRIBUTION

‘The distibution depends on that of the fly The disease 1s common
1n many parts of the tropics and subtropics, appearing mainly in the
hot dry weather It occurs in Portugal, the Balkans, Italy, the Acgean
Islands, most of the Mediterranean httoral, Egypt and the Niddle
East, east and north Afiica, India, Burma, China and parts of South
Amenca as far south as northern Argentina

It has been reported 1n communities living 5000 feet above sca level

AETIOLOGY

The causal agent 15 a very small filterable \irus which exists 1n
several closely allied antigenic strains Monkevs have been mfected
mtracerebrally but otherwise the organism has not so far been passaged
to amimals

During the disease the virus 1s present in the patient’s blood for one
to two days before the onset and for about a day afterwards

The reservorr of infection 1s man,

The Vector Females of several species of philebotomus flies or sandflies
can transmit the infecion The commonest 15 Phlebotomus papatast
‘These 1nsects are most active and voracious at mght, resting during the
day 1n cool shady dry places such as cracks in stonework They never
fly far from their breeding grounds The Lt of flight 15 usually 50 to
100 yards

Transmission. The fly becomes infective 6 to 8 days after ingesting
husman blood 1n which the virus 1s airculating It remains infective for
bfe Itis beheved to pass the infection 10 1ts offspring

The discase 15 transmutted by the bite of the mfected fly It can be
passed experimentally from man to man by mjection of mfectnn e blood

Epedennology The disease 1s ughly seasonal 1n sts inaidence, occurring
n most districts in the late spring and sometimes becoming eprdemic in
the summer It disappears 1n the autumn and winter

Norace 15 immune Both sexes are freehy attached at all ages

1 are highly ptible and will almost certamly
become infected on entening an endemuc area at the rght time Inan
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Lamph glands. Moderate enlargement of ly mph glands, v hick may b
general and symmetrical or confined to certain groups, is 4 strikin
feature of the disease in some dustricts and 1n certain outbreaks, It i
not, hosever, a constant finding,

The glands are palpable, only slightly tender, and remain discrete
Enlargement starts early and is evident by the second day. Subsidenc
n m'n\'alnccntc isslow Suppuration does not oceur without secondar;
sepsis

FROGNOSIS
Dengue is a non-fatal disease. The most serious complication 1
profound dep! which may i for several weeks after the
subsidence of the active disease and is often aggrasated by the intens
pruritus Despite this depression there is hittle evidence to support the
firmly held view that suicide 1s common after the disease. Complete
recovery is the rule, although com alescence may be very slow.

DIAGNOSIS

During a known outbreak the diagnosis is usually easy, particularly
1f certain features are present, including the very abrupt onset, severe
headache and bone pains, the saddleback fever, brady cardia, the rash,
and rapidly developing leucopenia and shift of the Arneth count fo the
left.

The indwvidual case may present considerable dufficulty and confu-
sion mav arise with almost any acute febrile illness, especially measles,
malara, yellow fever, phlebotomus and other similar fevers, and

In measles dusti hing features are the early coryza,
Koplik spots and the widespread rash first appearing on the face.
Yellow fever may be distinguished by the increasing albumnuria, the
appearance of jaundice and Faget’s sign, the absence of a rash or
marked changes in Jeucocytes, and by immunological techniques Tt
15 often umpossible to separate phleb fever from atyprcal dengue,
unless there 1s good evidence regarding the vector

Influenza also causes great difficulty at tumes, but can usually be
distingutshed by the acute upper respiratory involvement and the
absence of rash, changes i the Jeucocytes or lymph glands

There 15 no certain laboratory method of diagnosing dengue.

TREATMENT
Treatment is entirely symptomatic. Sexere pam and restlessness may
require asprm, codein or morphia Barbiturates are needed for the

insomnia. . .
Calamune lotion or anthistarmmes may relieve the prurtis.
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cells are reduced much less m proportion, producmg a relatne lym-
phocytosis The blood changes take a week or more to recoves after the
iliness There 1s no rash and no glandul; 1 The ery
sedimentation rate 15 seldom affected

Y

PROGNOSIS
‘The disease 15 nion-fatal in spite of the fact that 1t 13 very severe while

1t lasts The depression 15 relieved only slowly and convalescence may
be a matter of weehs

DIAGNOSIS
Thoen o nn lafinmmenr  mmathed afomal mm o cswen s e rc o

bue

TREATMENT
Treatment 15 entirely symptomatic

RIFT VALLEY FEVER

DLFINITION

An enzootic of sheep occurring 1n Kenva, sonietimes tatsmited
1w wan

GEOGRAPHICAL DISTRIBUTION
The dnease has been recognized s man wn the Rift Valley,, Kenya
and 10 numerous laboratory accidents and expenimental infections It
1 probably widespread Surseys have shown that antibod:es appear 1n
man 1 the Anglo-Egyptian Sudan, French Sudan, parts of French
Lquaterial Africa and Uganda, but not 1n West Africa

AFTIOLOGY

‘The disease 15 cansed by a filterable virus which occurs naturally m
sheep and poswbly also n goats and eattle

The vius has been successfully passaged to monkeys, rabbits aad
mice 1n which acute hepatic necrosis deselops A fixed newrotropic
virus hus heen established m the latter Protectve antibodies are
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epidemc the natives of the area are usually unaffected, indicating the
presence of considerable resistance to infection, probably acquired by
repeated past infection. Evidence of immuaity has recently heen
obtamed by study of the laboratory transmitted disease in humans,
It s strongly developed for the homologous strain, bt appears to he of
short duration Fresh attacks can develop withun a few months of an
infection There 15 some cross-immumty hetween \arious strains of
phlebotomus virus but none with dengue.

FATHOLOGY

Phiebotomus fever 1s non-fatal Nothing 1s known of 1ts pathologicat
effects on the ussues The changes in letcocy tes are mentioned below.

CLINICAL PICTURE

“An attack of phlebotomus fex er closely resembles one of dengue with-
out the rash, saddleback fever or glandular invohement, The whole
affarr seldom Jasts more than three or four days

The incubatien penod varies from 3 to 7 davs

The onset 15 very sudden. There 15 a rapid rise of temperature to
103 o 105 T, often assoctated with rigor Thereafter the temperature
1emams elevated for one to three davs, rarely longer. The fever is
remuttent and ends by crisis accompamied by intense sweating and
somettmes epistatis In a few cases there may be a short renussion
followed In a few further hours of fever, the temperature chart thus
1esembhing the saddieback fever of dengue.

The signs and symptoms appear as abruptly as the fever, usually
without any marked prodromata, The penipheral circulation is con-
gested This 1s especially marked on the face. The conjunctivae are
mjected, photophobra and lachrymauon are common. There 1s ver)
severe headache and pain espeaalls at the back of the orbit, Long
bone, yoint pams and backache are vers troublesome and may be
severe enough to cause insomma The patient 1s deeph depressed and
feels very 1ll and worned about hus condition, Anorexia may be com-
plete Nausea ss common and there may be some vormnung The
pharynx 15 injected and sore and there 15 usually some mild bronchitic
involvement which results 1n an unpreducuve cough; there may be a
few scattered riles The pulse 15 often slow in relation to the feser, 1t
may be very fast Leucopenia develops mmediately after the onset
The total count may fail as low as 3000 cells per cu mm ‘There s an
absolute reduction 1 polymorphs, with a relative increase in young
cells, causing a considerable shift to the Jeft. The Iy mphocy tes and other
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confirmation and disunction from influenza, dengue and phlcbotomus
fever, unless the latter two diseases can be excluded on epidemiological
grounds

Roft Valley fever virus contaned in the blood at the height of the
feser will kill mice in about 4 days after intraperitoneal injection
Blood from the other infections mentioned has no effect

Treatment 1 symptomatic
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produced during infection in man (after a few days) and other animals
and can be demonstrated by intraperitoneal assay in mice. The virus
has been found in certan mosquitoes 1 the forests of Uganda In
monkeys there is some cross immunity with yellow fever and ruce rersa,

In lambs the disease 1s often fatal. Adult shecp are more resistant,
Cases of suspected infection commonly occur amongst shepherds
during epizootics,

The mode of transmission is unknown, but it is believed that certain
mosquitoes may be concerned Transmsston in the laboratory prob-
ably occurs through abrasions on the skin or via the nasopharynx.

The virus 1s present in the blood of human cases in the early stages of
the chintcal reaction, and for some time afterwards.

PATHOLOGY

T e Lt s K

. .
and mesenteric lymph glands are enlarged and may be haemorrhagic,
Haemosrhagic enteritis with bloody stools is sometimes seen. The only
fatality m man occurred following pulmonary embolism six weeks
after the onset of an f 1 lat v 1 1 infection

CLIN{CAL PICTURE

The onset is sudden and occurs within a few days of blood motula-
tion or after a pertod of 5 to 6 days in the natural infection

The pauent complams of malaise, sore throat, sometumes epistaxis,
body pains especnally in the jomnts, and usually abdomnal fullness,
discomfort and even tenderness, particularly in the upper right quad-
rant There may be nausea and vomsting has been reported Photo-
phobia is common, the conjunctivag may be myected Fever is usually
muld and of short duration It tends to subside by the thud or fourth
day; a short secondary nise may occur

A moderate leucopema charactenized by granulocytopema develops
which may persist into convalescence

There 15 often tenderness over the liver region, but signs of hepatic
dysfunction are absent and the blood bilirubrn 15 not raised Bile does
not appear 1n the urine

DPIAGNOSIS AND TREATMENT
Clinical diagnosis may be possible in those in contact with mfected
ammals duning an epzoouc Laboratory methods are essential for
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the lungs, where they lodge The vermtcules penetrate mito the ah coli,
are expelled via the bronchioles, bronch and trachea, are swallowed
and then pass through the stomach to the small bowel, where they
become adult males and females

The migration of Jarge numbers of larvae at one time may cause a
severe vermunous pneumontits There is a cough, with blood-stancd
sputum in which Jarvae may be found on microscopical examnatton
In certain susceptible persons, under these conditons, there may be

hized allergic with an hilra When the

number of migrating larvae 1s small ther passage usually escapes
notrce

A few adult worms in the small mtestine do not usually grie rise to
any svinptoms A worin or worms may be passed 1n the stools When a
worm wanders from 1ts normal site of efection into the stomach jt may
be vomited Sometumes a worm ascends the oesophagus and passes
through the nasephan nx to emerge from a nostril It s by such events
that the patient 15 made aware of the infestation

Numerous worms, and they may number as many as two hundred,
1n the small bowel cause abd: Id fort and small
chdd with 2 heavy ascans infestation will have a protruding belly;
esunal obstruction, perforation, or votvulus may be a result of the
infection Qccastenally worms ascend the comman bile duct or pan-
createe duct and cause obstruciion of them, or may rupture them

DIAGNOSTS

1 mature female worms are present ova will be found 1 the stouls on
microscopical examinativn These ava may be wfeetile df frmale worems
alone are present, ur fertile of both sexes are represented

Eosinophilia, except when there 1s an allergic reaction to the worms,
15 unusual

TREATMLNT

Santonm has been used for many years m the past but it causes
troublesome sule-cffects and 1s Iittle tved today

As these with an ascaris infescation usually harbour other helminth
parasites, particutarh hookwotms, a mucture of ail of chenopadium
and of tetrachlorethy lene, which are effectn e against both parasites, 1s
commionty emplosed 1n tropical practice

After a hght dict for twenty-four hours a saline putge 1s enen For
an adult a few hours later 1 cc O chenopodn and 2 c¢ tetrachlor
ethylene are given in hall an ouace of liqud pataffin This ss followed
bt asufl saline pirge two hours later to swerp out the affected worms



XLIII
WORM INFECTIONS, MISCELLANEOUS
ASCARIASIS

DEFINITION
SCARIASIS 15 the condition of infestation with the large
round-worn, .1scans {fumbricodes. Laght infestations rarely cause
climcal signs; heavy infestations may result in symptoms and

signs due to the mechantcal effects of the presence of the worms.

GLOGRAPHICAI DISTRIBUTION
Tlus parasite occurs ubigqmitously irrespective of climate; it is most
prevalent where cleanhiness and sanitation are defective or absent

AETIOLOGY AND CLINICAL PIGTURE

The worms are large, vory-white and ¢y kndrical wath pointed ends
They are of two sexes, the males, which have coiled tails, measure about
seven, and the females about nine,
inches in length The adults n-
habit the lumen of the small
bowel, where they are unattached
and move freely They possess an
alimentary tract and gan thewr
nutriment from the intestmal con-
tents The females, whether im-
pregnated or not, extrude numer-
ous eggs which are passed 1n the
tetrs s e s s+ M o0l of the patient In the fer-

Fit. 58 _fwans lonbrrovles, male and  tillized eggs, after passage to the
Scalc mn cms {From E Noble  extersor, there develops a vermi-

fomale
T sonn L Hosteh ] cule The g 15 then mfective if
swallowcd The eggs are extra-
-ties,
ren,
1538

explained by these facts Infestation with numerous worms 1s the result

of gross faecal pollution of food or drink
n 11 e v les the latter emerge, bore

835
snto the wall of the small intestine, and are carnied 1n the crculation to

482
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the bowel 1he adult worms hve unattached and free m the lumen of
the lower small and the large intesine Thev have an alimentary tract
and obtan their nutriment fiom the 1ntestinal contents The partu-
e et r B - - -

e

ferred to towels and other inen A vermrcule develops m each fertle
<gg, and these embryonated eggs are mécein e of swallowed On beng
swallowed the vermucules develop mto adult male and female worms
within the bowel without any migration duning therr growth

The worms within the intestine rarely cause symptoms, though it 1s
said their presence m the vermiform
appendix may precipitate an attack of
appendicitis  The migrauon of the
parturient female worms through the
anus particularly at mght to the sui-
rounding skin causes severe itching,
which may become intolerable and b 59 Enltmblq.r wermculants
seriously interfere with sleep The con- (100 & Nt Chambertam 4
sequent scratching may result in a septic Textbook of Medune, John VW right
dermatitis In the process of scratching & Sons Lud, Brustol, 1957)
the fingers and finger nails become contaminated with embryonated
eggs, which can thus readily be conveved to the mouth This 1s espect-
ally the case with children, who tend thus to reinfect themselves to an
increasing degree Cross infection by contamnation of lnen and towels
readily occurs, and when one member of a household becomes infected
with threadworimns sooner or later the remainder are Lkely to acquire
the mnfection It 15 therefore adsisable to ensure that no more than a

single person of a family 15 infected before undertaking only his treat-
ment

DIAGNOSIS

In cases of heavy infestation the pattent may notice female worms on
s finger tips after scratching the perianal region

Usually in suspected cases of infestation a search 1s made for the eggs
Occasionally a worm may be scen m the stools, but the eggs are not
passed 1n the stools and 1t 1s a waste of tume examining these for them
The egas must be sought far an the peranal <kin A scraping may be
made with a kmfe blade, preferably on nsing from the mght's rest
Better, a swab consisting of a small prece of Cellophane on the end of a
wire, glass-tod or sick can be rolled over the area The exgs adhere 1o
the Cellophane, which 15 opened out, mosstened, and examined micro-
scopically for them under a cos er-ship

n
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and to expel the drugs. It 1s important for both purposes and should
never be omitted, 1f the drugs are left they may he absorbed and cause
grave toxiaity; if the worms are left they may recover and re-establish
themselves,

Hexylresorcinol, tn a dose of 1 g for an adult and half this dosage
for a child of 1o years, 15 a safe and effective anthelmintic for ascaris,
particularly i children. Caution should be exercised when treating
children with large loads of ascarids; if all the worms are affected
simultancously a tangled mass of them may result i intestinal obstruc-
tion. Repeated dosage with smaller amounts of drug, and the removal
of a few worms at a time, 1s wiser under these circumstances

Piperazine salts {the citrate, adipate or phosphate) when given as a
single dose are clatmed to be effective ascaricides. The dose is 4 gm;
this should be followed next day by a saline purge to evacuate the
affected worms Prepared in the form of a syrup the drug is acceptable
1o chuldren, and given 1n a single dose does not cause toxerty.

Bephenmum hydroxynaphthoate (Alcopar) which is stated to be an
effective anthelmmtic against hookworms 1s also claimed to be as
eflfective against Ascarts The dose for adults is a single one of 5 gm; that
for infants under two years of age is half this. When there is diarrhoea
treatment should be contmued for three days., Neither fasting nor
purging is necessary, and the treatment is devoid of toxicity, If the
1mitial results are confirmed this drug should prove a valuable means of
eradication of Ascans and hookworm nfection

ENTEROBIASIS

DEFINITION
Threadworm or pinworm infestation is due to the presence i the
intestine of the small le Ej {. The
of the gravid female worms from the anus on to the surrounding skin
causes nritation  Scratching may result 1n a severe dermatitis

GEOGRAPHICAL DISTRIBUTION
Worldwide and uninfluenced by climate

AETIOLOGY AND GLIN{GAL PICTURE

Enterobws vermiculans 1s a strict human parasite The worms are
small, white and thread-hike; the sexes are distinet; the males, which
have coiled tails, measure about 5 mm, and the females 10 mm 1
length. The insigmficant males are rately seen as they perish within



Worm Infections 487

PR
T

Ftc 60 Shin reactons 0 sirangylowdiaas

corahs, especrally common 1 parts of China, S1am, South Amenca and
Afnca, and other arcas which are switable for development of the
worm The hife ey ¢le of the worm v aries according to the environmental
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TREATMEN1

Tirst, of possible, the cycle of self-reinfection must be controlled or
broken This is attempted by scrupulous cleanhiness, the wearing of

months

The older treatments consisted of smearing the perinaeum with a
mercunal omntment and giving encmata of such astringent fluids as
fusion of quassia The ointment was of doubtful value, and the
eniemata of guassia were 10 no way superior to, and probably less
effectiv e than, enemata of soap and water or of brine, The enemata are
beneficial mechanically 1n removing the worms from the Jower large
bowel, and they afford much rehef from the itching caused by the
spontaneous emergence of the female worms They may profitably be
repeated on alternate mormings for a week or two, each after an
overmght dose of calomel

HexiIresorcinal in doses of 1 gm daily for an adult, and half ths for
a cluld of 10 years, over a pertod of a week is said to kill threadworms,
1t1s claimed to be safe even when given by the school nurse to children
attending daily.

Phenothiazine, an anlhe]mmnc much urcd m vetcnnar) practice, 15
very effec S e o Anhe B
5 days 13
daily for |
severe haemoly tic anaemia and tovic llcpalms are said to have followed
1ts use 1n children, and as a result 1t has been regarded as too dangerous
for pediatric practice

Piperazine salts (the citrate, adipate or phosphate) are effectively
anthelmmtic to the human thread worms, and now supplant the drugs
previously used Gren i the form of a syrup (Antepar) daily for a
week to children the cure-rate 1s lgh The daily dosage forsuch a
course 15 300 mgm of the citrate for each year of age up to 2 maximum
of 1.8 gm.

Wuh all anthelminucs, possibly with the exceptron of hexy Iresorcinal,
fatahities from time to time have occurred None, therefore, should he
given ightly and without careful control.

STRONGYLOIDIASIS

DEFINITION. LIFE CYCLL
A widely spread condition due to anfection with Strongylordes ster-
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DIAGNOSIS
The motile larvae closely resembling those of the hookworm can be
seen in low power preparations of faeces Ova are rarely passed, the
ovum usually contains a fully developed Jarva which, unhke the hook-
worm, hatches before the faeces are expelled
Larae are not usually found in skin eruptions

TREATMENT
Dithtazanine 1odide (Telmid) appears to be the most satisfactory
drug at present available The dosage segime for an adult 15 200 mgm
thrice daily for one up to three weeks There are no serious toxic effects
Medicinal gentian violet 1s used 1n adult doses of 50 mgm
thnice datly for 2 to 3 weeks

LARVA MIGRANS

Cutanenus (creeping eruptions)

The lar ae of certain nematodes unnatmal to man, and occasionally
the larvae of A duodenale and N amencanus may cause cutaneous
lestons, called creeping eruptions, which result from their presence n
the ymmediately subepithehal skin lavers Common causes of creeping

ptions are dneyl brazhense and Ancylostoma cantnum, the hook-
worms of cats and dogs

A minute papule may appear at the site of entry of the lana From
here the larva moves uregularly about, formng a scrpiginous tunnet
between the conum and the stratum granulosum of
the epithelium It may wander very slowly 1n this way
for months and will not develop further while 1t
remains 1n the unadapted host The lesion 1n the
proxumity, of the wandening larva 1s at first ervthe-
matous, then raised above the shin surface and finally
vesicular There s local infiltration wath eosinophuls
and lymphocytes The actrve lesion 13 commonly
surrounded by an arteriolar flare

It occurs most commonly 1n the feet, hands and
buttocks Serpiginous tunnels are burrowed by the
lanac in the superfical skin lavers of the skin A
shightly raised erythematous vesicular eruption follows,
accompanied by intense pruntus The lesions first
appear as erythematous 1tchy papules 2 to 3 davs
Fie 61 Creeping  Aff€r exposure and may last several weeks. Thev
eruption of laot.  advance slowly As the lanae advance the lesions heal
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arrcumstances. The basic cycle involves a free-living adult stage in
warm moist faecal soil. Rhabditiform larvae are passed in human faeces
and after three moults develop in the soil into free-living adults This
cycle may be repeated indefinitely in the right conditions When condi-
uons are bad fine delicate filariform larvae are formed. These pierce
the human shin, reach the right side of the heart and escape through the
pulmonary vessels into the alveoli. A few mature in the bronchi but the
majority pass over the trachea to reach the small intestine. The males
are passed in the faeces The fertilized females penetrateinto the mucosa,
where they lay dozens of eggs each day The eggs hatch 1n the mucosa
and the rhaluditiform larvae escapeinto the lumen and thence to the stool
So long as the environment is sustable, the free-living cycle is repeated
but sooner or later filanform infective larvae ave again formed Some-
umes filariform larvae are formed during the passage down the intestine
and penctrate either the mucosa or the skin near the anus and repeat
the tissue hife-cycle; this process is called auto-infection.

In a given indirdual infection may persist for years.

CLINICAL PICTURE

As a LI E 2 ateed Cefes e e cae i acvasiabla ol nieal
signs © '
m hea | . .
responsible

The most pronounced lesions occur 1n the skin, cither as a result of
local penetration or sensitivity reactions, An eruption, characterized by
LY A P - ey

¢

hours, but the manifestations as a whole may continue for some days at
a time, with long quiescent intervals between attachs Oedema and
stching of the finger tips has been recorded. Areas of violently itchy
urticaria, oedema and erythema, especially around the anal region, are
also frequently attributed to strongyloid infection. It has been suggested
that these anse from penetiation of filanform larvae passed in the
faeces, or from sensitivity reactions set up by them.

Lesions of deep tissue clasuified as visceral Jarva migrans have been
veported in automfections witk 8 slercorals. {Bee p 485 ) Very heavy
auto-infection through the gut wall has recently been reported. Such
infections may be fatal
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of infection, and upon the organ affected General rcactions mclude
considerable eosinophihia

Rarely, larvae from .1 brazthense or A camnum, which have escaped
from the skin 1nto the arculation may cause simular lesions; these have
also been reported m auto-infectrons with Strongyloides stercorales.

GNATHOSTOMA SPINIGERUM

In many parts of the East, including India, Thailand and China,
snfections with this nemnatode have now been reported Infection follows
tha rnmacsinm Afen s Bk ol pmen ~ mm thn e oAk s ad s

1 . .
variable size It may remain internuttently in one area for days or weeks
or wander from one region 1o another It 15 usually 1tchy but patnless,
occastonally accompanied by severe bonnz pam It 1s firm and non-
puting and suppuration 1s rare Hntologically there 1s intense inflam-
matory eosinophulic nfiltration and the worm may sometimes be
visible Oceastonally 1t may be seen through the skin and can then
be removed The worm has been removed from the ceresx uters 1n a case
of leucorrhoea

The swelling is caused by the nugration of the 1mmature adult
(about 6 mm by 08 mm) There 15 a high eosinophilia and various
other systenuic signs have been reported 1 indiwidual cases, mcluding
paroxysmal coughing, haematunia and spontaneous pneumothorax

Diagansis ts made by finding the adult or by the use of speafic anti-
gens for skin reactions

Remoral of the worm usually leads to cure since there is rarely
more than one worm present

No chemotherapv has proved fully successful although rebef has
been obrned with the usual doses of hetrazan

The reservoir ammals are dogs and cats The adults Ive 1n the
stomach Eggs are passed in the faeces, hatch m water, and the larvac
are ingested by ()clops Fish eat the cvclaps and the third-stage larva
encysts in thesr museles. The infection of man thus occurs only in areas
whete raw fish 15 regularly consumed

WHIPWORNM
Tichuns tnchra w a common nematode parasiie of man It world-

wide 1 sts distnbution and 15 especiath prevalent in the tropies The
adult worms are of two sexes, they measwe fiom 3oto 50 mmanlength,



490 Clinical Tropical Diseases

betind them, becoming dried and often crusted. Sccondary infection
from scratching 15 cotmon

More transient lestons occur occasionally in aberrant infections with
filanform lar ac of Strongyloides stercoralis

Creeping cruptions somew hat similar to those due to aberrant round
worm lanae may arise from cutaneous nfection with the lanae of
certan flies, for stance from infection with the larva of the horse bot
iy (Gasterophulus spp ), each lesion containing a single minute larva,
which has hatched from eggs deposited on the haurs, usually of the
limbs The much larger larva of the cattle warble fly F1)paderma bours
may gue nise to simlar lesions

Ciceping cruption may be dealt with by local cauterization, by
spraving the wnfected region with ethyl chloride or by the application
of carbon dioxide snow or ethyl acetate Hetrazan has been used
successfully 1 some cases due to helminths,

Visceral fara mugrans

The mmportance of visceral larva nugrans has only recently been
discovered The lesions are produced by nematode Jarvae which gamn
access to the viscera of dapted hosts, o lly under itabl
conditions they may be produced by larvae of nematodes 1n the natural
host

In man the commonest lesions result from infection with the dog and
cat ascands Totoeara cams or T eatt

P noa. P

R . (N
development takes place but the larvae remain alive for months Single
or multiple, even mihary, lesions may oceur in this way, the number
depending upon the number of eggs swallowed and hatched In infec-

t

Histological exammmnation reveals a reaction not unhke an carly
tuberele, with an outer ring of Iymphocytes and polymorphs, withm
which are layers of hustiocytes and cpitheliod cells which may be
pallisaded or form atypical giant cells. The granuloma is eventually
walled off by concentric fibrosts In recently formed lesions the hving
larva lies near the centre and can be mechamcally expressed It may
ultmately become necrouic or calerfied . .

Clinrcal signs depend on the number of lesions, i e upon the intensity
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and mount up the bile capllaries where they finally lodge and mature
The number of adult worms 1n a case of heavy infestation 1s very large

The presence of the worms 1n the bilary canals causes trauma and a
local inflammatory reaction, after a time there appear crypt-like
dilatattons of the canals 1n which hie a number of worms There 15 2
localized hyperplasia of the bilary epithelinm with marked pers-

fibrosis, with consequent distortion of the lobular pattern The changes
1n the liver ultimately depend on the number of worms and the dura-
tion of the imfection Laght infections produce only rmnor effects
Heavy mfections lead to hepatic engorgement and enlargement, fatey
parenchymal changes and finally cirrhosis The syndrome of portal
hypertension assoctated with splenomegaly may develop, especially
alcoholic indnaduals Carcinoma of the liver or pancreas may occut

Pathological changes leading to fibrosis and sclexosis of the ducts may
be imtiated mn the pancreas as a result of mvasion by adults

“Toxic’ effects of the infection include emaciation and cachexia
especially m children Eosimophilia varies from 10 to 40 per cent

CLINICAL PICTURE

The symptoms are proporuonal to the degree of nfection In hght
they are ble, i heavy they are those of a

chronic catarrhal cholangitis, with enlargement of the liver, some
icterus, and wasting Systermc manufestations, such as tachycardia,
vertigo, tremors, cramps, lassitude and mental depression, sometimes
occur These are thought to be a result of impaired Inver function due
to a long continued heavy infestation

Diagnosis depends on the discovery of the eggs n the facces or 1n the
flud aspirated from the duodenum

Skin tests, using antigens made from adults, are successfully used in
Chuna After injections o 1 of the antigen imtradermatly a large wheal
surrounded by flare develops within twenty minutes Differentation
from other fluke infections mav be made from skin tests using serral
dilution of specific antigens

TREATMENT

There 13 no sausfactory speaific treatment for clonorchiasis A course
of sodum antimony 1 tartrate, gven itiavenously has been stated to
reduce the number of worms A similar claim has been made for
gentian violet givenoratlhy, Chloroquine has been used with some success
P 493).
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the anterior part of the worms is slender and filiform and the posterior
two-fifths 1s bulky and fleshy, The worms attach themselves by ther
heads to the mucosa, chiefly of the caccum and upper large bowel. The
female worms discharge charactenstic barrel-shaped bile-stained ova,
which have a plug at each end

Infection results from swallowing eggs which have become embryon-
ated some two weeks afier being passed to the exterior m the stools
The embryos emerge, attach themselves to the bowel wall, and grow
mto adult worms The presence of the latter causes no symptoms or
gross pathology The diagnosss of their presence is made on finding
the eggs m the stools

Dithiazanine 10dide (Telmid) is stated to he anthelmintic to most of
the nematodes which may infest the intestinal canal of man. In parti-
cular it 1 sard to be effectis e against Strongs fordes stercorates and Trichuris
trichwra, and also to act on the roundworm Asearns, the threadworms
and the hookworms to a lesser extent It 1s non-tovic and the dosage1s
200 mgm thrice daily for 5 days gn en before the main meals.

FLUKES, HEPATIC
CLONORCHIS SINENSIS

Clonorchuasis 13 the name gien 10 a state of infection of the bile
passages with the trematode parasite Clonorchus stnensts

GEOGRAFPHICAL DISTRIBUTION
The infection occurs only 1n the ar Last, in some parts of which it is
very prevalent. It 15 endemic thraughout most of China and 1n Indo-
China, I'ormosa, Korea and Japan.

AETIOLOGY
Clonorchis sinensis has been recovered from the livers of man, of the
dog, of the cat, and of a number of other ammals The adult flukes
* - Yo e L e e beandih

coming metacercariae. Man and the other defimtive hosts, become
infected by consuming viable metacercanae in the flesh of the fish; the
metacercariae excyst in the duodenum, ascend the common bile duct,
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and mount up the bile capillaries where they finally lodge and mature
The number of adult worms 1n a case of heavy mfestation 15 v ery large

The presence of the worms n the biliary canals causes trauma and a
Jocal inflammatory reaction, after a tume there appear erypt-hke
dilatations of the canals in which lie a number of worms There 15 a
localized hyperplasia of the biliary epithelum with marked per-

fbross, with consequent distortion of the lobular pattern The changes
1n the hner ultimately depend on the number of worms and the dura-
tion of the infection  Laght infections produce onl) minor effects

Heavy lead to hepatic and fatty
pnrtnch)mal changes and finally airrhosis The syndrome of portal
with ly may deselop, especially in

alcoholxc indiiduals Carcmoma of the liver or pancreas may occur
Pathological changes leading to fibross and sclerosis of the ducts may
be imtiated 1n the pancreas as a result of mvasion by adults
‘Toxic’ effects of the infection include emaciation and cacheuia
especrally 1n children Eosinophilia varies from 10 to 4o per cent

CLINICAL PICTURE
The symptoms are proportionat to the degree of infection In hight

they are 1n heavy they are those of a
chromic catarrhal cholangitis, with enfargement of the fner, some
scterus, and wasting Systemic such as

vertigo, tremors, cramps, lassitude and mental depression, som:umes
occur These are thought to be a result of impaired Iner function due
to a long continued heavy infestation

LA S R oo .

surrounded by flare develops within twents minutes Differentation
from other fluke infections may be made from sk tests using senal
dilution of speaific antigens

TREATMENT
There 1s no 1

y speaific for clonorchiasis, 4 course
of sodum antimony| tartrate, gnen mtravenowsly has been stated to
reduce the number of worms A smtlar claim has been made for
genuzn)\ roletginenorally Chloroquine has been used with some success
P 495).
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the anterior part of the worms 1s slender and filiform and the postertor
two-fifths 1s bulky and fleshy The worms attach themsehes by therr
heads ro the mucasa, chicfly of the caceum and upper large bowel, The
female worms discharge characteristic barrel-shaped bile-stained ova,
which have a plug at cach end.

Infection results from swallowing eggs which have become embryon-
ated some two weeks after being passed to the exterior in the stools
The embryos emerge, attach themsehes to the bowel wall, and grow
into adult worms, The presence of the latter causes no symptoms or
gross pathology The diagnosis of therr presence is made on finding
the cggs in the stools.

Dithiazanine redide (Telmidy) is stated to be anthelmintic to most of
the nematodes which may infest the jntestinal canal of man In parti-
cular 1t 1s said to be effectiv e against Strongyloides stereoralis and Tnchurts
trichiura, and also to act on the roundworm .fscans, the threadworms
and the hookworms ta a lesser extent It 1s non-toxic and the dosage is
200 mgm thrice daily for 5 days given before the main meals

FLUKES, HEPATIC
CLONORCHIS SINENSIS

Clonorchiasis 15 the name gnen to a state of infection of the bile
passages with the trematode parasite Clonorchus sinensts.

GEOGRAPHICAL DISTRIBUTION
The infection occurs only in the Far East, in some parts of which it is
very prevalent It 15 endemic throughout most of China and in Indo-
China, Formosa, Korea and Japan.

AETIOLOGY

Clonorchis sinensis has been recovered from the Iners of man, of the
dog, of the cat, and of a number of other antmals The adult flukes
measure from 10 to 25 mm in length and from § to 5 mm in breadth
They contam both male and female genttalia The golden-brown
operculated eggs are of a truncated ovord shape and measure from 27
o 35 1 by 11 to 20 ; they are mature when discharged 1n the stools,
each contaiming a miracidium, Miracidia emerge from the eggs when
they arc ingestcd‘ bychmain water-snails of several genera, After a

SONIVERNRY A T b ST |
coming metacercariae Man and the other defimitive hosts, become
mfected by consuming viable metacercariae in the flesh of the fish; the

metacercaniae excyst 1n the duodenum, ascend the common Iile duct,
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metacercarae 1 the muscles Man and other ammals inctuding the
cat and the dog become 1nfected on eating raw fish flesh The metacer-
cariae excyst 1n the duodenum and the larvae mugrate up the ampulla
of Vater to the distal ducts where they attach themselves and mature
Eggs escape back to the facces about 3 months after infection

The pattern of pathological changes resembles that of elonorchiass,
but advanced pertportal hepatic cirrhosis and associated syndromes
are much fess common Concretions about masses of eges and debris
m the dilated and distended ite ducts and gall bladder frequently
cause signs of abstructne cholangitis and cholecystitis

Diagnosss 15 based on the recoven of the eggs m facces or duodenal
Juice or on skin tests similar 1o those wed for the detection of clonorchus
fection

TREATMENT O} FLUKE INFECTIONS

Chloroquine has been used fully 1n both parag and
clonorchuasis, 1t 1s being tried in opisthorchiasis It 1s climcally ineffec-
tre 1n cases of curhosis, i which the adminstiation of choline may
bring some relief

Dosages required varv widely A course of 1§ to 2 tablets twace daily
for two weeks, folloned by 14 to 2 tablets thrice weekls for a total of up
to 5 weeks may influence the infection and sometimes cure clonorchiasis
where the egg output does not exceed a million per day The drug 15
believed to act on the adults in the Iale ducts but the eggs show mor-
phological changes soon after the beginning of treatment Sumlar doses

oral glucose and mirced vitamuns of the B group Nausea and anort‘(l;
predominate, with consequent loss in weight Some patients complam
of dizziness and vertigo Headache and nsomnta are common. There
may be allernic pruntus or shin reactions No ocular symptoms or
changes in the leucocrte or erythrocyte coums have been reported

FLUKLS, INTESTINAL

These trematodes are widely distnbuted 1n wild and domestic
ammals and nfecion of man s often only accrdental Their Ife-cycles
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Prophylasis consists of the proper cooking before consumption of all
Iresh-water fish in the areas of endemicity of the parasite, Eating raw,
salted, pickled or partially cocked fish may lead to infection.

FASCIOLA HEPATICA

The non-embryonated operculated eggs of the sheep Jiver fuke are
passed 1n the sheep faeces Miracidia escape mn water in 10 to 15 days
and mvade Lymnae snails Cercartac are produced in a weel, escape and

' s R

to reach the bile ducts 1ia the v er parenchyma and periportal connec-
tree ussue  Adults mature in the biliary tract about § months afier
nfection

Pathological changes occur in the walls of the imvaded bile ducts,
The epithelium hypertrophies and desquamates, the duct wall hyper-
trophies and Jater fibroses Cystic dilatations of the duct are formed and
adults erode with masses of eggs into the parenchyma, setting up granu-
Jomatous reactions and later fibrosis. Abscesses commonly form about
the eggs The liver at fiest enlarges. Later it shrinks as circhosis develops
After many years the complications of arrhosss, including portal
hy pertension, may develop

Ectopic lanae may be distnibuted to any ussue so that adults and
associated lesions may be found m the blood vessels, the brain, the orint
or 1 subcutaneous abscesses

Pharyngeal fascioliasis (kalcoum) 1s described in the Middle East,
resulting from the lodgement of adults in the mucesa following the
eating of muston or goat flesh Serous obstruction of the air passage
may result

General reactions to the infection may be severe and nclude fever,
coughtng, abdommnal pain and tenderness in the right hy pochondrium
or over the gall bladder, persistent diarrhoea, vomiting of bile-stained
flutd and frequent sweating. There may be anaemma and Jeucocytosis
Eosmnophiha 1s high

Dhagaosts §s made by the discovery of the eggs i the facces or by
complement fixation tests and skin reactions using speefic antigens
made from adult worms,

QPISTHORCHIS FELINEUS

Infection with this worm leads to opisthorciasis Tt occurs in North
Lastern Europe, the USSR, India, Thafand and Japan
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The pathological changes 1n the host are confined to the intestine
and are similar to those induced by Fasciolopsis

Heterophyes heterophyes

The adult measures about a quarter of an 1ach and 1s attached to the
wall of the small intestine The eggs, cach of which contamn a fully
developed miracidium, are passed in the faeces Man 18 ifected by
eating raw fish flesh containing metacercariae

Mild inflammatory cellular reactions appear at the pomnt of attach-
ment of the worms and m areas i which the adult has mvaded the
mucosa Superficial necrosis of the mucosa occurs with excess mucus
secretion. Diatrhoea results Occasionally the eggs reach the mesen-
teric lymphatics and pass to the brain and the heart, in the latter
they cause tissue resp: mvolving the d and cardiac
valves Heterophyes hatsuradm, which occurs in Japan, produces sumlar
effects.

the walt of the duodenum It may penetrate the mucosa and oviposit in
the submucosal tissues Mature eggs are passed in the faeces Man
becomes infected by eating raw or inadequately cocked fish flesh
Other members of the famly may establish themselves in many defini-
twve hosts, mcluding man, the second mtermediate hosts are usually
fish but may be frogs or shrimps

The pathological processes induced by these infections are much the
same as in mfection with Heterophyes spp , except that the adults invade
the deeper layers of the mucosa possibly because they are incom-
pletely adapted to man and pol h of
the mtestinal wall associated with erosion of the mucosa and excessive
mucus secretion occur at or near the site of attachment or about eggs
taid 1 the submucosal tissues

Eggs may reach the intesunal venules and lymphatics and get carned
to the bram, spinal cord and the heart, where they imutiate granulo-
matous Teactions gning nse to local damage and functional disturb-
ances There 1s often relatwvely little tissue reaction to the invasion of

the mucosal tissues by the adults, which never undergo effective encap-
sulation

FLUKE THE ‘LUNG’
PARAGONIMUS WESTERMANI

Endemic haemoptyss is a condition due to nfestation of the lungs

with the parasite P The resultant
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have many points in common. Adults are lealishaped hermaphro-
dite motile worms varying in length from minute 1o several inches.
They are attached by muscular suckers to the intestinal wall, Eggs,
which are operculate and contain an undeveloped ovum, are passed
in the faeces. After 2 1o 3 weeks hatching takes place either in water or
1 a fresh-water molluscintertmediate host and the miracidia escapes to
infect an appropriate snail, from which cercariae are eventually dis-
charged. These encyst to form metacercariae either on vegetation or
tn the next host, usually a reptile, fish or a second mollusc. Man is
infected by ingesting the metacercariae. The larva is released in the
small intestine and matures into the adult.

Twa sub-orders occur in man, namely Amphistomata and Disfomata.
The former are relatively urumportant clinically. Watsonws Watron
has been reported anly once in man, but Gastrodiscordss homns oceurs
fairly Trequently in India where it 1s a natural mfection of the pig. In
man it 15 found 1n the caecum and ascending colon and gives rise in
heavy infections to mucous dysentery or diarrhoea

The more important Distomata are discussed below-

Fasaolopsis buske

Ths is a common parasite of man and pigs and occasionally of dogs
n China, Taiwan, Thailand and elsewhere in the Far East.

Adults measure up to 7 ¢cm long and are normally atiached to
the duodenal and jejunal mucosa In very heavy infections they may
be present 1n the stomach and the large intestine. Man Is infected by
ingesting metacercariae encysted on the roots of the Jotus and on the
water caltrop Adults mature in the small intestine in about three
months Eggs are passed in the faeces

The large flukes cause direct damage to the mtestinal wall Inflam-
matory cellular reactions and local accumulations of eosinoplnls
appear at the point of h: where ull ion and ak some-
trmes follow Haemarrhage may occasionally occur as a result of erosion
of mucosal vessels Excessive secretion of mucus is common in heavy
wnfections  Local obstruction of the gut has also been recorded

The ‘touc’ effects of wnfection are severe. Oedema of presumably
allergic origin occurs 1n the face and legs and ascites is common

Echinostoma tlocanum .
The adult is about half an inch long and is attached to the jejunal

wall. Eggs are passed 1n the faeces, Man is infected by eating moltuscs
(snarls and clams) containing metacercariae.
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CLINICAL PICTURL

At the time of. with, and of the of, the metacer-
canae there are no symptoms The onset of symptoms 13 associated
with the development of the mflammatory reaction around the para-
sites and their eggs mn the tissues Usually 1t 15 msidious, but there may
be some imnial fever There s a cough, which soon 15 associated with
mereased expectoration of a sputm which 13 viscous and flecked with
blood There may he haemoptysis after a spasm of coughing, which
often 15 associated with severe pain 1n the chest There 13 increasing

SR b ey
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Paragonunus wfrction i a Chinese seamanTomograph shows cyst 1n lung Eqgs in
purulent sputum

(Courtesy ot Britssh Journal of Racholog 1

shortness of breath, with evidence of a progressne bronchius and
bronchiectasis, there may be a pleural effusion, and, as the condition
continues, there 1s locreasing radiological evidence of fibrosis 1n the
lungs

The svinptoms caused bv the presence of patasites 1 the abdomen
vary with thewr location Those present in the walls of the intestine
cause symptoms of enteritis, those 1 the hver of hepatiis, those
Iymph glands may lead to abscess formaton, those parasites m the
abdomunal wall er skin tend to discharge thetr ava by tupture of ther
contaiming capsules 10 the exterior In the central nenous system the
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disease 15 charactenzed by an ncidions onset, cough with the expee-
toration of bloed-tinged «putum contaming ova. pams in the chest and
dvspnoea. bronchiectasis and fibrosis of the lung tscue

GEOGRATHICAY DISTRIBEUTION
Parazommiasis of man occurs throughom the Far East; <poradic
cases of infection have been recorded 1n South America; there is evid-
ence that 11 s prevalent in localized areas of West Africa and the
Belgian Congo

AETIOLOGY

Paregense us uesterrars has been recovered from the lungs of man, of
mam carnnora. and of some other anmals. The adult flukes measure
from 7.5 to 12 mm 1n Ienzah. 4 to 6 mm in breadth, and § 510 5mmiin
thickness. Ther contain both male ard female genitalia, and produce
oval golden-brown—coloured operculated eggs measuring from 8o to
120t by 6o 1o 80 u. The tmmatyre exgs classically are expectorated
with the sputum. or are swallowed with it and are passed in the facces.
Ater their escape they mature i water over a period of some weeks; a
lana smrzadum  then emerges from each and enters one or
other of several species of snarh of the genus Mrlariz Within the liver
glands of the snail there is a muluplicative ¢ycle of develop with
the production finally of cercariae, The cercariac emerging from the
<nal enter mto cravfish or crabs; in these they encyst in the muscles
and other tissues and grow into metacercariae. Man, and the other
definitive hosts, become mnfected by concuming viable metacercariac in
these creatures; on being swallowed the metacercariae excyst in the
small intestine, penetrate jis wall and, jt is stated, actively pass through
the ab inal cavity, the diaphragm, and the pleura into the lungs.
where thes fodze peripherallv. A oyst-like capsule of inflamnratony
and fibrous tissue forms around each parasite. Within six weeks the
parasites reach maturity and start producing eggs. The capsule swells
and ruptures nto a bronchiole; the contained egas, together with in-
flammatony cells and blood, are expectorated in the sputum It is
unusua! for more than twenty parasites to be present in human Jungs.
In addition to the ute of election. the lungs, aberrant flukes mav lodge
in the liver, the walls of the intestine, the peritoneum and mesentens,
1the abdominal Iymph glands, the muscle or skin of the abdominal wall.
the duaphragm and the pleura. In addition they have been recovered
from organs remote from the abdomen or the chest, such as the bran
and cord, their presence in the latter sites causes various manifestations
of injury to the central nenvous system.
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C1INICAL PICTURY

the time of mlestation with, and of the migration of, the metacer-

e there are no symptoms The onset of symptoms 15 associated

the development of the mflammatory reaction around the para-
Ta - S P PN

I There may be haemoptyvsis after a spasm of coughing, which
15 associated with severe pain 1n the chest There 1s increasing

Lo 62
gonimus mfection 1n a Chinese seaman. Tomograph shows cyst an lung Eegs 1

punud utum
{Couctesy of Bratuk Journal of Rodialogs}

rtness of breath, with evidence of a progressive bronchitis and
nchiectasss, there may be a pleural effusion, and, as the condition
tnues, there 18 locreasing radiologicat evidence of fibrosis i the

he symptoms caused by the presence of patasites n the abdomen
3y with therr location Those present in the walls of the ptestine
se symptoms of enteritss, those n the Inver of hepatitis, those m
1ph glands may lead to alxcess formation, those parasites I the
jomunal wall or skin tend to discharge thew ova by rupture of their
itatng capsules to the extenior In the central nervous system the
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parasites may give nise to Jack attacks,

and my elitis with palsies of various types

Though the symptoms of paragonimiasis are most severe during the
first s1¢ or seven years of infection, fresh symptoms may continue to
appear for the twenty years that some of the parasites survive,

DIAGNOSIS

Ths 1s established only on recovery and identification of the char-
acteristic eggs In the sputum masses of eggs can often be prcked out as
famthy-scen rust-brown points Parasites lodged in the superficial
tissues of the abdominal wall may be removed by biopsy. Ova may
sometimes be found, if carefully sought for, in the stools in those cases
where there are intra-abdominal lesions

X-rays of the lungs do not afford a definitive diagnosis of the condi-
tion, but yield information of value 1n assessing its extent and progress.

TREATMENT

EREEEIE R I . B ing the

! . treat-
me ' for at

Icast 10 days, 15 said to destroy these flukes The treatment 1s by no
means 1 anably successful

CYCLOPHYLLIDEAN TAPEWORMS

INTRODUCTION
A number of cestode parasites have been recorded as parasites of
man Some of them are relatively common, and of these a few pass one
stage of their Iife cycles as strictly human parasites, some are parasitic
1n other antmals and occur only incidentally in man. The ¢
cestode parasites of man in the tropics and subtropics are the large
cyclophyllidean tapeworms Taema saginata and T. solum, and the
dwarf tapeworms Hmenolepss nana and H. diminuta
‘With the notable exception of 7. solium, of which both the adult and
the larval stages may infest man, the worms mentioned occur in him
solely in the adult stage as ntestinal parasites. It is very doubtful of
their presence in the bowel habitually causes symptoms of consequence,
or that any material ill-health results from it. Infestations with the
large tapeworms usually are single and only rarely are multiple; in the
case of the dwarf tapeworms commonly they are multiple The adult
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worms attach themselves by their heads to the mucosa of the small
wntestine only for the purpose of anchorage They have no buccal cavity
or ahmentary tract and, therefore, they do nat suck blood or other
nuttiment from the point of their attachment The strobila hangs down
from its head within the lumen of the intestine. The worms derive ther
sustenance by surface absorption from the ntestinal contents with
which they are in contact It has been claimed that in particularly
susceptible persons the presence of tapeworms may cause the appear-
ance of allergic manifestations, possibly due to ahsorption of the meta-
bolites of the worms, but 1l this 15 indeed the case such symptomsare
rarely seen in otherwise healthy persons The presence of an adult
tapeworm infestation of the howel 15 usually brought 1o the notice of the
patient by the passage of segients of the worm

TAFNIA SAGINATA
Ths, the common becf tapeworm, oceurs n beef-eating peoples afl
over the world 1rrespectively of climate The adult worm s 2 strict
(AT ) . NN
e
3 Iy
pm-head nize, 15 provided with four suckmg dises (but no hooks) by
means of which 1t adheres to the mucosa of the upper small intestine
From the neck immature segments continuously develop, as these
immature segments are pushed down the body by the formation of
fresh segments they grow m size, and develop within them both male
and female organs The male organs of a mature segment fertilize the
female organs 1n an adjacent mature segment, the testes then degener-
ate The uterus of the ferulized segments becomes loaded with mor-
phologically characteristic eggs The gravid segments are barrel-shaped
muscular structures which break off from the tower end of the worm
singly or 1n groups of tho or three, these for a time contract and
writhe on escaping to the extertor through the anus Not uncommonly
they 1sue from the ans unexpectedly, or they may be passed with the
stools It 15 on seeing the extruded segments that the patent becomes
aware of hus infestation
. After obtaiming muscular relaxation of an extruded segment, by
immersion in water for half an hour, a central-stemmed uterus, with
fifteen to twenty lateral branches containing many €ggs, and with a
lateral pore, can be seen if 1t 15 firmly squeezed betw cen two glass shides
By this means a diagnosis not only of the presence of the parasite but of
1ts species can be blished Ttas to d: a harmless
T. sagmala from the lly highly o T solium mf
"
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The gravid segments of T saginata when voided disintegrate and
hberate their contained eggs The eggs survive for some time but
perish unless swallowed by cattle; in the tissues of bovidae they give
rise to cysticerci, each contaning the head of a future worm in a small
cyst. The beef is now ‘measly’; it is the consumption by man of viable
cysticerar (Cysticercus bores) in beef that results in his developing an
intestinal infestatron with 7. saginata. The infestation in man is usually
by a single worm, but sometimes several may be found in a single
diidaal, The diagnosis 1s made by looking for extruded gravid
segments, only exceptionally, when a segment is ruptured in them, wilt
1he eggs be seen in the stooks,

TREATMENT

To remove a tapeworm from the bowel an anthelmintic must come
into contact with 1ts head, 1ts action ideally should be purely a local
one an the warm, and the dmg ﬂhould not bc absorbcd h) the hosl.
The head of the -+ -~~~ - “r
the exterior, if 1
worm are remos
worm to 1ts full size within a few months.

The drug traditronally used for eradication of a tapew orm infestation
1s male fern; it 1s gven as an ethereal extract of filrx mas The total
dosage 1s go numms; this is best divided into three doses given at half-
hout intervals The patient s starved for 48 hours, he 1s then gnen a
small saline purge the night before treatment Two hours after the end
of treatment he 1s given a large saline purge {1 to 2 oz of magnesium
sulphate} to expel the drug and the worm All stools over the next
P A o Srwe w1 e

may cause yomiting; it may cause severe tmici!) in rare cases; it 15
effectine 1n about half the cases treated with it.

N fara mnmcieenndd P X SO .

pended in 100 ml of warm water and introduced down the tube from a
synnge. Half an hour later 14 to 2 oz of magnesium sulphate 1 warm
waterss slmllarl y mtroduced and the tube » m\hdm\\n A warm drmL

dosage
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Dichloropen and 1ts assotiated dervatives, which for some time have
been used 1n veterinary practice, are taemades also switable for use in
man The dosage 15 0 5 gm per 16 1b hody weight, given as a single dose,
this need not be preceded by lengthy starvation or be followed by
purgation The drug digests the smmature and upper segments of the

months have elapsed after the treatment
The ncidence of any 1llness associated with high fever 15 sometimes,
assoctated with the spontancous dislodgement of a tapeworm

TAENIA SOLIUM

Thus worm 1n 1ts developmental stages superficially much resembles
T saginata The adult 1s a strict parasite of man, but in contradistine~
tionto T saginatg the larval cysticercotd stage while 1t normally occurs
1n the pig unfortunately also can develop 1n man It 1s this fact which
renders mnfestation, ot even contact, with the parasite potentially so
highly dangerous

The adult worm differs from that of 7" saginata mn that the head 15
armed with hooks 1n addition to four suckers, the worm 15 shghtly
smaller, and the gravid segments are more squat and contain a central
stemmed uterus with less than a dozen lateral branches The eggs
contained 1n the gravid segments of either species morphologically are
1dentical

Infestation with the adult worm follows the consumption of viable
cysticerer (Gystrcercus cellulosae) 1 measly pork The contamed heads
attach themselves to the mucosa of the upper small bowel and segments
grow from the neck The gravid segments are passed through the anus,
1t 1s those eggs which are consumed by pigs that ensure the maimtenance
of the parasite

If man swallows eggs hberated from disintegrating gravid segments
of his own or another’s mtestnal worm, like the pig he develops
cysticercosis The larvae hiberated from the eggs penetrate the mucasa
of the small bowel and are carned 1n the circulation to varsous tissues
where they encyst and form cysticerc: Light human infestations, the
result of swallowing a few eggs, possibly are farrly frequent but escape
notice unless a cyst 13 sa located that 1t causes physical signs Heavy
infestations, with hundreds of cysticerc, cause very grave manifestations
chiefly due to the presence of the cysticerc 1 the central nervous
system

The cysticerr in man lodge in the connective tissues, voluntary
muscles, and the eentral nervous system Whale alive they rarely cause
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trouble, but they begin to die and degenerate within three to five years
Those dying m muscle often calerfy and can then be scen radiologically
Those dying 1n the central nenous system very rarely calafy and so
cannot be seen radiologically; but as they degenerate they swell and
cause disintegrating cellular changes in the surrounding nerve tissue.
These result m a wide range of chnical manifestations, such as Jack-
sonian attachs, psychical disturbances and mental detenoration. Cere-
bral cysticercosis 1s a grave condition; the prognosis is 2 bad one, as
with the death of increasing numbers of cysticerci over a period of
vears the effects tend to be cumulative.

(a) [C]
Fic 63 Taema solum cvsticercosis Dead eysts caleified in musculature (A}, but not
calcified m bram (B},
[From E Noble Chamberlain, A Tevtbook of Medine, John Wright & Soms Ltd,
Brstol, 1951)

One explanation sometimes advanced for the massive infection with
cysticerci seen in certain individuals s that such individuals actually
harboured an intestinal infestation with an adult T solum By reto-
perstalsis, during some temporary mtestinal disorder, one or more
gravid segments have been carried back up the small bowel, they
i ed and the contained eggs hi d their embryos which
penetrated the bowel wall, so causing the extremely heavy infection.

D1IAGNOSIS
The di is of an infe with an adult tap: 1s made by
recovery and rdentification of the gravid segments passed out of the
bowel
A diagnosis of cysticercosis 15 made by the palpation of cysticerer,
usually 1n the subcutaneous tissues; by biopsy of these and identifica-
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tion of the hooked head of the future worm in each of them, and by
X-raying the general musculature and secing calafied cysticerar 1n 1t
X-ray of the shull usually reveals nothing of speaific sigmficance

TREATMENT

The eradication of the adult worms from the testine s attempted
along the hines indicated 1n the treatment for T sagmata infestation
‘The treatment should not be delayed when this infestation 1s detected;
every precaution must be taken to ensure that dissemination of the eggs
cannot occur

The treatment of cerebral eysticercosis 15 palltaine  Jacksoman
epilepsy 15 controlled by sedatves such as the barbiturates An indw-
dual cyst causing a localizing lesion may be removed from the bram,
but this 1s rarely practicable

UYMENOLEPIS NANA AND H  DIMINUTA

The dwarf tapeworms are commion and are cosmopolitan mn ther

distriby ! he sut and tropics # nana 15 a small
e (e s f s

. ot .
eggs, and there 15 no cycle of larval development 1n an intermediate
host 1n addition to man, rats and mice harbour this parasite, but
murine stramns of the parasite do not usually cause a humannfection,
the human strains are passed fiom man to man The infection com-
monly 1s with a number of worms, very heavy infections with H nana
somettmes occur, possibly as a result of mternal autoinfection Such
heavy infections are stated at times to cause se ere toxaemua, diarrhoea,
nersous manifestations and even convulsions in very voung children in
whom especially they are found

H diminuta 1s a common parasite of rats, mice and other stmlar small
rodents It not uncommonly 1s found 1n man It 1s rather larger than
H nana, and s mavimum diameter 15 about 4 mm. It further duffers
from that worm in requiring an intermediate arthropod host for the
development of its larval stage, which 1s a cysticercod The rat flea

g

Vawntn 112
L e MoLIS

The treatment used for the other tapeworm infestations readily
causes removal of tlese worms.
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ECHINOCOCCUS GRANULOSUS (HYDATID)
AND E MULTILOCULARIS

The adult worm lives in the small intestine of the defimtive host (dog,

Jackal, wolf, cat) which iself becones nfected by ingesung larva-

viscera of d hosts, fly sheep and cattle

Eggs are discharged in the faeces of the definitive host and are swallowed

by man ether as a result of direct contamination or following contact
with dogs or other infected ammals

Oncospheres hatch out 10 the duodenum and the lanae migrate
through the wall, reachung the mesenteric vessels and eventually
becoming lodged 1 tissuc capillaries, especially m the hver, and less
frequently, 1 the hungs A few larvac (often only one or two) survive
in the tissues and go on, over months and years, to form the charactens-
tic ‘hydand cysts’

These are umlocular cysts with a double wall composed of an outer
lammated layer and an inner nucleated ‘germmnal’ layer From the
latter, as the cyst grows, are budded rounded cellular masses, which
eventually become cystic These are the ‘brood capsules’, from the mner
wall of which seolices with rostellar hooklets bud and 1nvaginate Brood
capsules may remarn attached to the parent cyst wall or float free in 1ts
milky flnd contents as the so-called ‘hydaud sand’ Some cysts are
sterile and may never produce brood capsules, others never produce
scolices If the wall of the original cyst (the ‘mother’ cyst) 1s ruptured,
some of the brood capsules escape as exogenous or ‘daughter’ cysts and
become seeded 1n contiguous tissues

Cysts are unilocular 1n the vast majonity of cases except m certan
geographucal regions where multilocular cysts accur (called alveolar
hydatids) These are now believed 1o result from infection with a
separate species Echinococeus multilocularss, which mfects small wild
carmvores and rodents

In the muttilocular form of the infection the tissue cellular reactions
are more vigorous, but there 1s less fibrous reaction Cysts contamn mul-
tiple ‘small cavities wrth scanty flwd contamning discofoured crumpled

pressure effects due to the cyvst and from mmmunosensitivity reactions
resulting from the host reaction 1o the worm

On lodgement 1n the tissues the farva becomes swirounded by cellular
mfiltration, consisting of lymphacy tes, plasma cells and eosnophuls.
Later, ceflular fibrous tissue envelopes the cyst as a capsule The cyst
wall may eventually calexfy Pus 1« produced only when the dead larva
has become secondanily infected
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‘{n‘tllc tissues where the cysts are dexeloping lacal damage occurs

'
the satne Lissues or I other areas, may causc early clinrcal signs Lysts
des eloping 1n bone tend to hecome syncitial and invade the bone strue-
ture, leading to crosion, cavitation and sometimes spontaneous fracture.

Hydaud of the liver sometimes leads to hepatomegaly which is often
symptomless, but must nevertheless be differentiated from amoebic
Inver iy olvement or hepatie tumour

Compression signs are particularly common {n the lungs, where they
are frequently accompaned by pleural effusion Rupture of the cystinto
the bronchi may lead to relief or sct off an anaphylactic reaction

Ectopic spread of ‘daughter® cysts may occur after rupture of a
‘mother’ cyst, leading to localizing lestons 1n the brain and elsewhere,

v oo a3l -

m '
is . R )
may develop, however, if there 1s leakage of cyst fluid, following rupture
or surgical mnterference

Eosinophilia 15 appreciable and persistent, varymng from 1o to 25
per cent, and nising sharply in *anaphylactic’ episodes. Complement-
fixing antibodies and precip can be d d 1 the blood
serum, using as antigen stesle hydatid cyst flwnd or aleoholic extract of
brood capsules

DIAGNOSIS AND TREATMLNT

1w antigens 1eferred to above may also be used for a highly specific
diagnoste skin test, the Casont reaction, to perform which o 1 ml of
antigen 15 mjected intradermally into the arm of the suspected indivi-
dual A posttive reaction develops in about 20 mrautes as a large wheal

several cmind , with many pseudopodia, and alway ounded
by a brlhant red arteriolar flare
o T C e et e Nt €l s can i

hydatid larvae, the latter much less so.

X-ray examunation of the suspected tissues fs often helpful, especially
1n late cases where the cyst wall may be calafied, and in hydatid of
bone, mn which bone tissue is distorted and niddled with cavities; there
may be spontaneous fractures

Maost cases require surgscal treatment Exploration should not be
carried out unless everything 1s prepared for full mterference Operatne



Worm Infections 509

procedure aims at removal of the aspired cyst (often re-filled with a
weak solution of formaln), with surtable precautions for preventing
contamination of the tissues by the contents, an accident that may lead
to severe anaphylawis

Attempts have been made 1n some noperable cases to desensitize the
patient over a long period by 1njection of antigens

Anthelmmthic drugs are useless

PSEUDOPHYLLIDEAN TAPEWORMS

DIPHYLLOBOTHRIUM LATUM

The eggs are discharged in the faeces of humans mfected with the
adult worms They mature m water for about two weeks and hatch an
oncosphere which 15 taken up by a copepod, usually Gyelops spp , 1 the
hoemocoele of which the procercord stage evolves The copepod 13
mgested by a fresh water fish 1n the muscles of which the pleracercoid or
sparganum larva develops Man becomes mfected by ingesting un-
cooked fish flesh contamning spargana The adult worm, which may
reach 30 feet in length, matures 1n ahout three months Tt ahabits the
small intestine, to the mucosa of which 1t 1s attached by a small hookless
scolex Multiple infections are common Other hosts include the dog,
the cat and the pig

In multiple infections there may be mechanical intestinal wrritation
and occasionally obstruction Systemic ‘toxic’ effects may be consider-
able and include abdominal pam and discomfort and diarrhoea
Emaciation may result, ‘convulsions' are common i children Allergic

e are common, including a ngh degree of costmophilia and

localized oedema The blood whute eell count s frequently raised

In some cases megaloblastic anacmua resembling permcious anaemia
may be present, possibly as a result of competition between the worm
and the host for vitamin Br2 The adminstration of extracts of adult
worms, which contain large amounts of vitamin Br2, or the exhibition
of Castle’s extrinsic factor will relieve the anaemia The admimstration
of folic acid may also prove successful

Diagnosis 1s made by indentification of the eggs in the faeces or of the
adult worm after treatment with anthelminthics

The adults may be effectively removed by dosage with filx mas or
mepacrine (See p 502 )

DIPHY LLOBOTHRIUM (SFARGANUM) MANSONI

Ingestion by man of copepods infected with procercod larvae of
other pseudophy lhdean tape worms, c of raw fish, fiog,
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fowl or snake flesh already developed larvae
(derived from several worms grouped togcth:r as Spargamm mansonr)
ot direct contact with flesh contarming spargana (for instance the use
of raw frog meat as a poultice) may be followed by the appearance of
spargana (sparganosis) wn almost any tissue except hone. There is some
Ivmphocytic and eosmnophulic infiftration about the actively moving
larva After its death the cellular response mcreases and the worm
becomes replaced by caseous or purulent matenial. The larvae usually
lie 1 the connective tissue planes especially in the subcutaneous and
orhital ussues. The affected region is swollen and intensely panful.
Elephantiasts may result from Jymphatic obstruction subsequent to
wwalvement of the local glands.

Treatment 1s Jocal Ingection mnto orbital lesions of 2 to 4 mi of Jo
per cent ethyl aleahnl plus 2 lacal anaesthetic such as epinephrine-free
procaine 1s said to be effective Subcutaneous single lesions may he
excised In infections with one form of lana which proliferates by
branching, extensive lestons may develop and local treatment is
unpracticable, Some success has been claimed for standard intravenous
courses of novarsenobenzel
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YAWS

DEFINITION

RAMBOESIA, pian A contagious disease caused by Treponena
pertenue characterized by lesions 1n the skin and bones which are
granulomatous 1n the earhy stages and later destructive

GEOGRAPHICAL DISTRIBUTION

The ducase 15 unevenly distributed within the tropies It 15 very
common 1 northern South America, the West Indies, north and
equatorial Africa, parts of India, Burma, Inde-China, Siam, Malaya,
the East Indies, the Phihppines It also occurs in Panama, Mexico,
Northern Australia and Ceylon In the latter it 15 at present largely
Limited by control measures It was once common 1 the United States

Yaws 1s commoner 1n rural districts than in towns or cities

AETIOLOGY

The causative orgamsm The orgamsm Treponema pertenue 15 a motile
spirochaete about 20 i long and having 8 to 20 corkscrew spirals It 1s
morphologically indistinguishable from the causative orgamsms of
svphibis (7" paflidum) and Pinta (T carateum) It has not been success-
fully cultivated wn 22170 but can be transmutted to rabbits and monkeys,

m which 1t produces lesions differing somewhat from those imitiated by
T palirdum

TRANSMISSION

The orgamsm 1s spread chefly by direct contact with an mfective
human case It cannot survive for long outside the body, but there 15
some evidence to suggest that infective matenial may remain 1 the soft
moust earth floors of native huts for long enough 10 spread the mfection
There 15 no ammal reservoir It 1s believed that the organsm cannot
penetrate the unbroken skan and that the usual portal of entrv 1s a cut
orabrasion In many cases direct contact can easilv be traced, 1n some
endemic regions children are deliberately exposed to contact i order
1o ensure nfection

It 15 believed that in certam districts non-hiting flies and cock-
roaches may transmut yaws 1

Yaws may sometimes have an apparent seasonal incidence, most new
cases occwring during the ramy season The discase may remain

si1
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quiescent for long periods in some drstricts, breaking into activity
sporadtcalty

It 1s commeoner 1n hot moust chimates than in hot dry. Where it
occurs under the latter condittons it 1s usually less widely spread in the
population,

GENERAL

Yaws 1s most common in sparsely clothed and insanitary agricultural
communties Such conditions encourage transmission by contact. It
1s relatively uncommon in towns and cities. The reverse is true for
sy philis, which is much commoner in urban districts.

Yauws 1s most commonly acquired in young childhood. Infants under
one year old are rarcly affected; congenital transmssion has not been
satisfactonly demonstrated,

The majonity of cases accur before puberty. The disease may be
acquired by non-immune adults who have not had it in childhood
Yaws in adults 15, however, usually a manifestation of earlier infection.

Coloured races are much more frequently infected than white This
15 probably due mainly to difference in standards of hygiene.

BuNITY
An attach of yaws may confer some resistance to a further infection
It tends to persist even after the active disease has ceased, but it is not
always complete; for instance, a mother may become reinfected from
the child while suckling. Treatment may also interfere with the
progress ot development of immun:ty and be followed by reinfection.
There 1s cvidence of cross-immunity between yaws and syphibs.
Individuals who have acquired yaws and developed an smmunity to it

! 1 are ioned under the section on laboratory
diagnosis
CLASSIFICATION

In what follows the terms ‘primary’, ‘secondary’ and ‘tertiary’ are
used to describe the lesions of yaws The adjective ‘primary’ in relation
to the imtial leston n yaws 1s self-explanatory Optnion 1s divided,
however, concerning the use of ‘secondary’ and ‘tertiary’ So long as
the classification is made 1n terms of the nature and behaviour of the

. [ R I
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which justify their separation The smportant distinction to the elini-

scarring or nvolving .sun'oundmg structure, whereas the tertiarv
granuloma 15 progressive and involves contiguous tissues leading to
destruction, scarring and deformnty Secondary and tertiary lesions of
bones differ 1n similar respects, the former being non-destructive and
Iikely to resolve spontancously, the latter destructive and permanent

Tertiary lesions occur late m the disease and are never present
contemporaneously with secondary lesions, the latter do not appeat
alter the development of tertiary lesions

Alternative classifications for the skin lesions of yaws have been
recently suggested by the World Health Organization on the grounds
that no clear separation can be made 1n time between the secondary
and tertiary skin lestons In these classifications the dafferences mherent
i the behaviour and mfectiity of the lesions are 1gnored The word
‘vaws’ 13 abandoned for the more widely used term ‘framboesia’ The
primary lesion 15 called the ‘iitial framboesioma’, and the vanous
skin lesions which develop subscquently are referred to as‘framboe-
sides’ 1n keeping with the use of ‘syphilides’ m describing syphilitic shin
lesions The lesions are distinguished as ‘early’ or ‘late’

PATHOLOGY

The basic lesion in vaws 15 a granuloma In the primary phase the
lesion anises at the site of infection Subsequent mamifestations pre-
Sumably result from distribution of the orgamsm m the blood stream
The treponema can be found n the primary lesion and m most
typical secondary lesions, except those of bone It cannot as a rule be
1solated from tertiary lesions

Lesions anse m etther the skin and subcutaneous tissues or m bone
In primary and secondary skin yaws the deeper structures are not usu-
ally nvolved, as they arc in the later stages Visceral lestons have been
described by some authors but occur very rarely 1f at all The central

sue depends on the thickness of the epithehum and the looseness or
otherwise of the underlying tissue

Inits earliest stages the epidermus 15 shghtly thickened and the under-
lying tissue 15 loosely infiltrated with lymphocytes and plasma eells As
the lesion progresses 1t forms a papule in which the epithelium is
thickened, and hypertrophied branching epithelial papillae project
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deep 1nto the corium The granulomatous tissue develops immediately
beneath the epithelium There is usually some oedema of the corum
especrally in the interpapillary spaces and the connective tissue beneath
this region 1s closely infiltrated with Iymphacy tes and plasma cells and
sometimes scattered polymorphs and eosinophils. Eprtheliord and gant
cells mny be prescm m ucll esmbhshcd lcslons. The Iocal blood \cs>cls
may * oS SR - e

T}k . . .
thins A
ulcerate, especnally those situated in morst areas The surface of the
ulcer 15 eniss-crossed and patterned with pale areas formed by the
remains of epithehal papillae, between which granulomatous tissue
wells up as pale reddened areas which bleed easily The exuded serous
flnd eventually coagulates over the surface, which is partly covered
with eprthehium,

Treponemata are numerous in the upper regions of the lesion, they
are not usually present in the crust formed after ulceration

The edges of the leston are formed b; raxsed shghtly hypcrkcra(ou:
epithelium in which the cells are an

Unless there 1s sccondar) sepsis, hc:x)mg 1s followed by restoration of
the epithel, of any 1 arca and Ily by recovery of
pigmentation Primary Jesions may leave a thin tissue paper scar,
otherwise they heal without scarring. The small lesions of secondary
yaws frequently heal without scarning.

The granulomata of the later stages of yaws are sumlar to those of the
carly stages but the process spreads to involie deep tissues and the
histologtcal prcture becomes ¢ 1 d by the desvclop of
proliferating fibrous tissue, cpnhchmd cells and sometimes grant cells
There may be more noticeable changes mn the small blood \csscls with
pcnvascu)ar cellular mnfil and some end lhial

Lestons in bone occur both early and late in the disease. The carly
changes are convemently included 1n the secondary stage of the disease
Treponemata have not been recorered from such bony lesions

The principal active bone Jesions 1 secondary yaws are rarcfaction,
particularly 1n the cortex of long bones, and periostitis with deposit of
nes bone Rarefaction may be diffuse or focal, and involve the perio-
steal deposits. Secondary bone changes tend to imvole seseral bones
at the same time.

Ulceration of the skin overlymng secondary bone lesions 1s unusual
Organization of periosteal deposits and thickeming of the cortex
assocrated with bony expansion (especially i the boncs of the legs) may
remaun after resolution of the lesions

Active bone lesions may reappear during relapses of the disease and
be followed by the same restoring processes, 5o that the clinical picture
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present in a gien case may be the result of repeated progress and
recession of the lesions

Later bony lesions are usually clasnified as tertiary and include well
defined focr of rarefaction, especially 1n the cortex of long bones
Localized areas of periostitis with periosteal deposit of bone may occur
1 the region of these rarefactions Tertiary lesions are destructive and
may lead to deformity and sinus formation They are usually confined
toa few bones only, unhke secondary lesions wiuch tend to be multiple

CLINICAL PICTURI

INCUBATION PERIOD AND PRIMARY LISION

The primary lesion appears 3 to 6 weeks after exposure Durng this
period there may be some headache, vague pamns m the himbs, joints
and muscles and, towards the end, some muild fever The fever mav
continue after the appearance of the lesion and mas reappear during
the early stages of the secondary phase

The site of the 1n3tial lesion varies It 1s most common on the Jegs or
buttocks 1n areas where trauma 1s likely to occur It may occastonally
commence in an already ulcerated region, for instance, m a tropical
ulcer

The carly stages of the primary lesion are not often seen It appears
first as a small erythematous macule which s stightly infiltrated Vyath-
n a few days a papule 1s formed or sometimes a group of papules

as a thin yellowssh film forming a yellow or grey erust over the lesion
After some weeks or months the non-ulcerated vaw heals completely
In ulcerated lesions scabs are formed under which the epithelium 1s
lﬂf‘tmuall)’ restored A thin light-coloured ussue paper scar 1s sometimes
eft.

The fesion 15 usually paless, it mav be itchy and seratching may
lead 1o secondary nfection.

Local hmph glands may be enlarged, discrete and tender, especially
if secondary infection has developed

The primary yaw s often stull active when the secondary lesions first
appear and may persist throughout the secondary period

SECONDARY SKIN LESIONS
In the untreated case secondary Jesions usually appear in a few weeks
or months after the appearance of the pnimary lesion They may be
associated with general constitutional disturbances similar to those
panying the of the primary lesion.
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deep into the corum, The granulomatous tissue develops immediately
beneath the epithelum There is usually some oedema of the corium
especially in the mierpapillary spaces and the connective tissue beneath
this region 15 closely mnfiltrated with lymphocytes and plasma cells and
sometimes scattered polymorphs and eostnophuls Epithelioid and giant
cells may be present 1n well established lestons. The local blood vessels
may be cuffed with Iymphocy tes, the endothehum 1s often unchanged,

The infiltration progresses and eventually the overlying epithelium
thins  Most lesions remain covered with epithelium, but some may
ulcerate, especially those situated m moist areas The surface of the
uleer 15 cniss-crossed and patterned with pale aseas formed by the
remams of epithehal papillae, between which granulomatous tissue
wells up as pale reddened areas which hleed easily. The exuded serous
flud eventually coagulates over the surface, which is partly covered
with eprthelum

Treponemata are numcrous in the upper regions of the lesion; they
are not usually present an the crust formed after ulceration
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the epithelium of any wlcerated area and eventually by recovery of
pigmentation Primary lesions may leave a thin tissue paper scar,
otherwise they heal wathout scarring The small lesions of secondary
vaws frequently heal without scarning

The granulomata of the later stages of yaws are similar to those of the
carly stages but the process spreads to involhic decp tissues and the
histelogical picture becomes comp 1 by the develop of
prohife fibrous tissue, epitheliord cells and giant cells
There may be more noticeable changes 1n the small blood vessels with
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The prmapal active bone lestons 1n secondary yaws are rarefaction,
particularly 1 the cortex of long bones, and penostitis with deposit of
new bone. Rarefaction may be difluse or focal, and mm olve the perio-
steal deposits. Secondary bone changes tend to i ohc several bones
at the same time

Ulceration of the skin overlying secondary bone lesions 1s unusual
Orgamzation of periosteal deposits and thickening of the cortex

d with bony exp: (especially in the bones of the legs) may
remam after resolution of the jesions

Active bone Jesions may reappear during xelapses of the disease and
be followed by the same restoring processes, so that the clinical picture
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In the majority of cases the secondary eruption closely tesembles the
primary, except that induidual lesions are somewhat smaller The
lesions may be single or multple, grouped round the region of the
primary yaw or scattered in rregular groups over the body There may
be one or many They often appear 1n successive crops A second crop
may appear bhefore the first has healed, so that lesions 1n various stages
of evolution mav he present at the same time

Lesions may occur anywhere on the shin They are most commonly
found on the face, especially around the mouth, 1 the axillae, the
valval cleft, the anus or on the buttocks Thev are rare on the scalp
They arc frequent at mucocutaneous junctions but uncommon on
mucous membranes proper, although they may be scen on the
palate

Their appearance and development are similar to those of the
primary yaw An erythematous macule 1s followed by a papule with
an uregular puckered surface covered by thin intact epithelum
Ulceration may occur and crusts form which may be secondanly n-
fected, especially near mouwst surfaces such as the mouth or vuha
Crops of lesions may appear and progress simultancously, or m relays
Indinidual lesions may last only a few weeks or many months Lesions
frequently never ulcerate but remain lightly covered with epithelium
throughout their development

The secondary lesion tends to heal spontaneously in due course and
leave somewhat depigmented areas with little or no scarring Some-
times the eruption subsides completely for a tme and then reappears
Quiescent intersals may last weeks or vears

Secondary lesions are not usually pamful unless they develop m
certamn special areas where the tissues are unusually firm, such as the
soles of the feer and palms of the hands They may, however, be vers
itchy and sccondary infection from scratching 1s common especally
about the mouth and gemtaha

Local lymph glands may be enlarged and tender, as a result of
secondary nfection

The basic granulomatous process 15 the same 1n all lesions, but the
local effects vary considerably depending on the regron affected In
the anal or vulval regions, for instance, the lesions are often florid,

moist and somewhat flattened with overhangung edges, very closcly
resembling syphilitic condylomata The most striking effects are, how-
ever, seen in the hands and feet In these arcas the connective ssue 1s
firm and the thel tough, the tissue

presents on the medial or lateral aspects of the sole where the epithelium
18 thinner

These lesions are mtensely painful and mterfere considerably with
walking The attempts made by patents <o affected to walk on the

"
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Fic 66 Tspical secondary cruption
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Fic. 65 Inittal lesion
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leaving holes ‘Thss condition 1s known as ‘clavay’  The plantar skin 1
often irregularly thickened, hyperkeratotic, dry, hard, irregularh
peeling (‘moth caten’) cracked and fissured, secondary infecton 1s
common There 15 often notable wregular depigmentation Lesions
in the palm follow the same general course as those 1n the sole Fram-
boesial onychia may develop on the toes or fingers if the nail hed
becomes involved

Florid lesions of the type described above are the commonest
secondary lesions They are often the only type of leston present
Sometimes, however, they may be absent or accompanied by other
skin lesions which are caused by swmilar tissuc changes, but differ
greatly in appearance Occasionally groups of small de-pigmented
macules or papules with desquamating boundaries may form and
recede without uleeration The site of the papule may become de-pig-
mented for a tume, the colour slowly returning In some cases, especially
on the face about the mouth, the lesions may be arcinate and closely
reserable fungal infecttons On the anterior aspect af the knees or
thighs and sometimes on the abdomen the skin may lose 1ts natural
gloss and become leathery,, desquamated and peppered with smalt non-
ulcerating papules In some areas, especially on the hands, the local
reaction of the epithel 15 especially vigorous and hyperk 15
extreme, so that small prominences or horns of dry hard epithelium
way form and occawcnally uleerate These Jesons are commonly
painless but may be extremely 1chy

The granulomatous process may 1m olve muscle tendons, especially
those in the wnist, with the development of promment painless ganglia
which may arse and subside spontaneously

SECONDARY BONE LESIONS

Many eases of yaws undergo spontaneous recovery in the secondary
eruptive stage A considesable proporuon, however, develop bone
lesions These are sometimes the first indication of the disease They are
most frequently seen in young children,

Secondary bone changes are usually multiple and iy olve the whole
or most of the shaft of the bone They develop rapidly and resolve
spontancously, usually 1 a few weeks or months Relapses are com-
mon Bones most commonly 1volved are the long bones of the legs
and forearms, especally the ulna Imolvement of the bones of the
hands 15 sometimes scen, the picture hemg that of an acute poly-
dactybus

The affected areas are tender, painful and often oedematous The
local aching and pain are often very severe and the function of the part
may be seriously affected

Radiographic examimation reveals two mam forms of lesions, focal
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mner or outer aspects of ther
soles, depending on which s the
more involsed, has gnen the name
‘crabyaws’ to this particular mam-
festation of the disease

Ulceration may also occur di-
rectly through the thick plantar
skin and 15 extremely painful and
incapacitating In such cases the
picture is highly characteristic
The granulomatous tissue looks
as though 1t has literally burst
through the thickened hyper-
keratotic  epithehum  which s
cracked and turned back at the
edges of the ulcer In the course
of weeks or months the granulo-
matous tissue may resolve and a
considerable cavity may be left

Clinical Tropical Diseases
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n the plantar helium, giving
a punched out appearance Scat-
tered arregular hard nodules of
hyperkeratotic  epithelum  often
form and eventually fall out,
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Fic 6y Secondary bone irsions Chineal aspeets
Girl aged 3 Multiple dacty litis and swelling of radus (Sec Fig 63
[Mter G ) Hackew, Bone Lestons of taus, Blackwell Scicnufic Publications,
Oxford, t931]

disappears on healing, or 1s replaced by dense bone formauon, the
periosteal deposuts may become organized with consequent thickening
and wrregulanity of the hones im ol ed

Secondary bony changes are rare in the skull except for the molve-
ment of the nasal puocesses of the muallary Lones, leading to the
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) )
Fic 68 Bone lestons i yaws
1 Secondary lesions (X-ray of case shown m Iig 69
1 Tertiary lesions (Note cortical thickentng and areas of rarefaction )

cortical rarefactions and periosteal changes mcluding the deposit of
new hone These lesions commonly occur together. The rarefaction
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LATE OR TERTIARY LESIONS

‘These are seen 1n patients in whom the disease has been allowed to
progress untreated or inadequately treated On the whole the tertiary
lesions appear some years after the secondarv mamfestations They
may appear in very voung children but are not usually ohserved before
the fifth year Most cases with tertiary lestons have a tustory of having
yaws at an eather age, Occasionally there 15 no such hustory, in such
cases 1t 15 presumed that the earlier stages of the nfection have been
latent or so mild as to be overlooked

Tertiary lesions, ike sccondary, are essentially lesions of the skin,
subcutaneous tissues and Lones The deep viscera and central nervous
system are not involved

The tissue reaction, although basically stmlar to that n secondary
lesions, tends to become destructive, rather than resohve Tertiary
lesions probably develop as such It 15 considered unlikely that they
Tesult from the persistence and progress of secondars or primary
Iesions,

A common late lesion 1s 2 gummatous granuloma which causes
uleeration of the skin and frequently insolves the deeper tissues, m-
luding bone The lesion 15 diffuse and mav be first noticed as a grow-
ing subcutaneous nodule, especrally 1n the legs and other regions where
the bones Lie close beneath the skin Ulceration 1s common The uleer
15 mdolent and slowly progressive, 1t closely resembles that of late
syphulis It may be secondarily infected and esentually heals with heavy
scarrmg and deformity Such scarning 15 one of the gravest manifesta-
tions of the disease

Various other changes occur 1n skin and subcutaneous ussue which
are regarded as tertiary mamfestations of yaws These iclude juxta
articular nodules, which are pamless, firm, subcutaneous tumours

y found 1n the nexghbourhood of the larger jomts, particularly
the knees

Tertiary palmar and plantar lesions are described 1n which scarring
and contractures may develop The soles show irregutar extensive
thickening of the epithehum with parchy desquamation and deep
fissuring

TERTIARY DBONE LESIONS
rtain bone lesions occur in yaws endemic areas which are usually
aseribed 1o the infection, although proof of their onigm 1s often lacking
These may lead to considerable destruction and deformity Unlike the
sccondary lesions, they tend to develop in few rather than many bones
The characteristic radiogiaphic pattern 1s one of well-defined local
corical ravefaction, the rarefied areas aie roughly oval and often
contan debrs or spicules of dead bone, There may also be localized
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curious hard thickening of the face on either side of the bridge of the
nose known as dou. In this dition the nasal p of the
maallae are covered with thickened fibrous peniosteum and new bone.

Fio 71, Goundou

Goundou occurs duning an attack of yaws usually contemporaneously

\with other bony changes of secondary type
The jowts are nof commanly mvolved, although there may occa-
sionally be same excess fiee flud. Epiphyseal changes are not helieved

1o be produced by yaws per se



Yaws 525

ulceration Healing occurs with the most udeous scarring  Tiepone-
mata have not been discovered 1n these lesions but the condition 1s
commonly accepted as a tertiary manifestation of yaws

COURSE AND PROGNOSIS

Yaws 1s never congenital It 1s rare 1n chitdren before the age of one
year A few weeks to months after the appearance of the primary lesion,
secondany lesions of various kinds, predominantlv the granulomatous
eruptions, dexvelop and may persist, subside and reappear 1n succession
of overlapping or separate crops for two to three years Secondary bone
lesions ) appear Iy with secondarv eruptions
After some time many cases become free of the secondary skin lestons,
1n others they may reappear at irregular intervals for years

It 15 probable that most cases overcome their infection at this stage
and recover completely In athers the disease may be resolved during a
latent secondary stage In some the disease hecomes latent and exther
slowly disappears or reappears after a long interval erther as further
secondary eruptions or in tertiary form In others, there 1s a continu-

)
develop n a given early case, although 1t has been said that they
appear more commonly 1n subjects 1 whom thie eather manifestations
wete poorly developed

There 15 often no history of a pnmary eruption The first sign of the
discase may be a crop of sccondary lesions In many such cases it 1s
Probable that the primary lesion mayv have receded before ulceration
and so been missed

The development of secondary eruptions 1ndicates the spread of the
Orgamisms by the blood In some areas, however, automoculation may
occur due to friction, frequent or persistent contact and morsture

Secondary lesions, espeaally ahout the lips or mn the soles, may
appear 1n older children and adults who have had more generalized
€ruptions in early cluldbond Some of these cases mav represent new
infections, artuficial remfection with massive doses of infectrv e materal
has been suceessful within three vears of the appearance of the imtial
naturally acquired lesion In others the disease may have been latent
and relapsed These late recurrences are important 1n mamtaining the
mfection 1n a community and itlustrate the difficulties of defining the
stage of the disease i terms of the duration of the infection

The prognosis of yaws depends on the duration of the discase and the
Pomnt at which active treatment was admunistered In the primary and
secandary stages treatment 1s very successful and permanent cure may
be achieved Spontaneous recovery may occur at any stage
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pertostitis with new bone formation, as distinct from the more general-
1zed periosteal changes of the secondary lesions

Lacal pain 1s rarely as severe as i secondary lesions and may be
absent

Nodules on the shull occur n some cases 1n the older age groups.
These result from rregular thickening and rarefaction of the skull
bones, particularly the outer table, Ulceration of the overlying skin
mav occur with sinus formation. Similar nodules may sometimes be
scen on the sternum and the clavicles The latter, and the ribs, may be
thichened

Fic 72 Gangosa

Spontaneous fractures of long rones may occastonally occur at the
site of tertiary lesions

‘The most advanced and destructive lesions develop in the face and
mvolve especially the nasal processes of the maxillary bones In some
cases the hard palate 15 destroved, following ulceration of the assocated
mucous membrane This condition 1n its various stages is known as
gangosa’ Tt oceurs rrregularly within yaws endemic areas The lips and
skin over the maxillae ulcerate, the bone and cartilage beneath are
absorbed and ultumately may disappear, and the rémains of the upper
Iip come to border a cavity which may extend to the eyes and through
which the tongue may sometimes be scen with the mouth shut The
lower Iip and most of the skin of the face may be involved in the
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history and the peculiar pigmentary changes of pinta should all help in
VoY and, the pe

young childhood, so that the early history miay offer little help, unless
there 15 a clear hustory of primarv yaws The canate papules and
roseolar eruption may closely rescmble yaws Spontancous recovery
may occur in the early stages as in yaws, the bone lesions are very
similar 10 those of secondary yaws Ulceration of the palate and tonsils
and 1 olvement of the nasal bones are common 1n the tertiary stages
Difficulty may be exp d 1n sep g the late ul
granulomata of yaws, 1 which treponemata are rarely found, from
tropical ulcer In the tropical ulcer the exudate commonly contains
fusiform baaill, sprrochactes and pyogemc bacter:a i abundance
The exudate from the yaws 15 relatnely free from organisms and rarely
contains fusiform bacifls

LABORATORY DIAGNOSIS

The treponema Exudate fiom primary or secondary skin tesions usually
contamns the which can be identified most easily by datk-
ground examination of a wet covershp preparation The crust should
he removed from the suspected lesion and the surface, 1f obviously
secondanly infected, cleaned with saline It 1s then lightlv scraped,

and flud 15 gently expressed and d Dried prep fixed
by passing through a flame can be staned with Giemsa’s stan In
histol the arc best shown up by

Levaditr's silver technique and are to be found in the region of the
epithelal papllae

Serological reactions The Wassermann and Kahn reactions become
Positive 1n yaws about three weeks after the appearance of the prumary
lesion, and may reach thewr maxunum intensity m about another
month, or sometimes after a much longer period Thereafter they re-
mam strongly positne throughout the disease until the late healing
tertiary stages, when they become negative The reactions are weakened
and sometumes rendered negatn e by successful treatment

Sunple and rapid floccutation tests such as that described by Ide are
now often used 1n the field 1nvestigation of yaws Most of them give
vesuhts very closely n accord with the Kahn reaction

Cerebrospanal flurd Changes in cell or protein content are \ery excep-
tional There are occasionally a shght increase 1 globulin and a
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The effect of treatment on tertiary lesions is slow, but the progress of
the lesion may he checked.

DIAGNOSIS
CLINICAL

The chinscal diagnosis of an individual case of primary or secondary
vaws 1s usually easy The co-existence of other cases 11 an endemuc
area and the chnrcal history are important indications. In mass
surveys in endemic areas the important feature of clinical diagnosis is
to dustinguish the wfective case which is capabile of maintaining the

n the 3. Broadly speak infectne cases include
all those with primary or secondary skin lesions. There may be latent
cases which mav present no actus ¢ lesions at the time of examination

It may sometimes be difficult to distinguish certain lesions of yaws
from those of syphilts, pinta or bejel.

Skin lestons due to causes other than treponpemata should present
inttle difficulty. Pus mfections, scabies, fungus infection, various der-
matological conditions such as lupus, seborrhoea, ache and psonasis
may cause some confusion. The nodular lesions of leprosy may closely
resemble yaws m some cases and may exist contemporancously,
Leishmanial skin lesions, particularly espundia, may be mistaken foc
tertiary yaws, but should be distinguished by finding leish m
the tissues

The differentiation from syphulis may be difficult, the conditions
may tly exst e )5, Yaws 15 not congenital;
lesions 1 the new-born or in very young infants should be regarded as
syphilts, not yaws The primary leston of yaws is extragenital, only
shightly indyrated and if near a moist surface may be covered with 2
crust; n syphilis 3t 15 commonly genital, firmly indurated and not
crusted The history of a primary lesion is much commoner in yaus thaa
syphilts The position of the prirmary and the age of onset should be
1mportant leads to the diagnosis of yaws from syphilis The age group at
the onsct of syphihs is much older than mn yaws Although the macular
and papular lesions of yaws may closely resemble those of syphilis, the
florid primary and secondary lesions have no syphilitic counterpart.
The mucous b proper are only ionally invohved 1n yaws,
commonly in syphuls. Changes in the spinal fluld are common
syphilis, rare in yaws (see below). Yaws 1s much more common in raral
populations R

The diagnosis of yaws from pinta may be difficuls, especially m
areas where the conditrons co-exist The lesions of the hands and feet,
for instarice, may be indistinguishable, The early stages of pinta usually
present little difficulty. The tissue reaction s less actne thae that of
~aws, The primary lesion progresses more slawly and does not develop
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agreement that the antibiotic 15 safer, more easily admunstered and
maore effective than any other treatment

EFFECT OF TREATMENT

Treatment with penicillin has a remarkable effect on primary and
secondary skin and bone lesions m indn idual cases Chmical healing 1s
sometimes complete in a week or a fortmght

Single dose treatment may produce equally starthng results but to Le
permanently effective, Tull dosage 15 necessary

In mass treatment, single dosage therapy s adequate provided some
follow-up 15 carried out

Relapses are Iy certam after lete or single dosage
They may also occur after a full course of ticatment with any thera-
peutic agent, but the chance of relapse 1n a given case after proper
treatment ts small Relapses with the development of actin e ulcerating
lesions tend to occur most frequently 1n the first year after treatment
Full therapv 1s required 1n relapsing cases

CONTROL

Undoubtedly the most satisfactory wav to control the spread of vaws
ina given district 1s the adentification and treatment of infective cases
Mass treatment (usually with pemcllin) must be well organived,
econormue, regular and continuous m order to cover refapses and in-
fective lesions appearing 1 missed latent cases The usua! field techm-
que mcludes census of the popul followed by a d tic sunvey,
followed 1n turn by mass the of
centres and regular sisus by technicians tramed to vecogmze fresh
wfective cases and treat them

Where there are only a few cases with active lesions, 1t may be possible
1o segregate them during treatment and so reduce the spread by direct
contact In a highly endemic area this 1s umpossible and the con-
tinuous control of infective cases by chemotherapy 1s the only effectne
measure Improvement in hygiene, control of fhies, the use of clothing
and avoidance of unnecessary contact should also be attempted as a
fong term policy, largely dependent on education
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positine Lange cofloidal gold reaction resembling that of syphilis,
There may also be a small increase in lymphoeytic cell numbers.

In the vast majority of cases the Wassermann or Kahn reaction 1s
negative 1n the cerebrospinal fluid even when that in the blood is
strongly positive

Blood There are no charactersstic changes 1n cellular or chemical
content

Attempts at animal inoculation and bacteriological identification of
the treponema can be carnied out only by those well acquainted with
the techmques and should be left to them,

TREATMENT
Pemallin 15 the drug of choice 1 the treatment of yaws either in
mdmdual cases or 1n mass campaigns
It 1s most commonly given mtramuscularly 1n the form of procaine
pemcillin G n oil plus 2 per cent aluminium monostearate (P A M),
¢ For trearment of indnadual cases the following dosage regimes are
advised-
Adults 12 million units, intramuscularly, gven twice, with an
mterval of 3 to 5 days between doses Total dose 2 4
million units

Children. 0.6 million umits intramuscularly, given twice, with an

5015 nterval of § to 5 days between doses Total dose. 1.2
Dears million unuts

Children o 5 million umts intramuscularly Total dose o 3 million
under 5 units

rears

2 For mass treatment campagns, adults and children aged 5-15
vears are commonly grven a single intramuscular dose of 12 and 0.6
million umts respectively. Children under the age of § recenc 03
wilhon unts

Other antibiotics, including aureomycin and chloramphenicol, are
also effecive and may be given orally Since the standard dosage re-
gimes recommended take longer to admimster than those of pemetllin,
these more expensive drugs are rarely used for other than the treatment
of indnv1dual cases

Former popular chi h i pounds includ; 1
such as neoarsphenamine mapharsen and acetyfarsan, and smuth
preparations, such as bismuth subsalicylate, sodium potassium
busmuth tartrate (BS PT ) and bismosol, are being used on a steadily
dimimishing scale, as pemaillin comes into wider use There is general
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