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PREFACE

THE medical graduate has gained his hnowledge of the dragnosis
and treatment of infections from the bactertology department from
his visits to fever hospitals and from various clinteal specualties
‘These varied back ds provtde a stimul: fire of diver
gent views but they confuse the student when the optaions are
discordant  With rapid advances tn specific chemotherapy and
more precise methods of diagnosis close hiatson betw een the clinician
and laboratory wotker becomes obligatory For this reason the
student should be taught to think 1n terms of both climcal and
laboratory aspects of an infection rather than retam them 1n two
watertight compartments The atm of this book 1s to synthesise
these two disciplines for the student and practitioper and for the
mutual benefit of clinictan and laboratory worker It 1s hoped that
the common ground may help the one to apprecate the dufficulties
of the other

The book has been arranged in three parts Part 1 provides a
pen pictute of the currently used chemotherapeutic agents empha
stsing their antimicrobial range 1ndications for thets use fate 1n
the body and complications following their use It s as up to date
as possible 1n this rapidly changing field of therapeutics Part .
describes the mucr ponsible tor human infections
Duagnostic methods which should be khown to the clinictan are
sncluded but not those techncal details which are dealt with n
textbooks of bacteriology Finally Part 3 describes infections as
they present in various systems 'Thus final section provides the sct
ting for synthesising knowledge of the causal agent and its spectfic
chemotherapy as outlined 1n Parts 1 and 2

There 15 some inevitable overlap but repetition has been reduced
to 3 minmum  Some of the micro orgamsms have not fitted con
ventently into any particular system of Part 3 so the clintcal infection
they produce and the treatment have been included 1n Pact 2 Charts
bave been added because medical students have shown thetr eager
ness to have their thoughts collected for them just before their final
examinattons  Busy house officers and regstrars mght also find
some use for these charts as 2 ready reckoner

The nomenclature used with few exceptions 1s that of Bergey s
Manzual of Determinatiue Bacteriology 6th Edition 1948 London
Bailltre " Tindall and Cox Ltd The exceptions due to their
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famslianity and wide acceptance 1n this country, have been Staphylo
cocens anrens for Mucrococeus pyogenes, var  aurens and Pseudomonas
Pogyanea for Psendomonas aerngmosa  There are occasional lapses
1nto the more fleuble and colloquial tesms such as streptococcus,
gonococcus and memngococcus for some of the pyogenic cocer

If references were tneluded to provide fair coverage of all aspects
of this book 1ts size would 1nevitably be swollen ~ Selected addt
tional reading for each chapter would demand delicate judgment
and even so lead to grave omussions References have therefore
been restricted to the onginal descriptions of each of the chemo
therapeutic agents These supply the hustorical bachground for
Table 2 from which the reader can gain some sort of perspective of
their rate of 1ntroduction during the Jast quarter of a century

Dr Yale Kneeland Jr, stimulated my interest 1n mnfections and
taught me to bridge the gap between the ward and laboratory
Mrs Katherine Mills Price endeavoured to inculcate 1n me her
efficient laboratory discipline I am greatly indebted to them and to
their colleagues for facilittes and memorable hospitality at the
Presbyterian Medical Center and College of Physictans and Surgeons,
New York City Dr Francis O Grady Bland Sutton Insutute of
Pathology Middlesex Hospital Medical School not only read the
whole manuscript but gave mvaluable suggestions at all stages of its
preparation Dr W R Thrower and Mr G Bryan kindly cheched
portions of 1t Thereafter the co-operation of Mr Per Saugman
and the staff of Blackwell Sctentific Publications Ltd guided the
book with the of p 1 1nco; e to its present
form
So far this brief outline of the evolution of the book has made no
mention of its source of insptration  For there 1s one person whose
personal example sparhed it off and whose unflagging energy pre
vented 1t from being discarded 1n 1ts unbound state  Those who are
sufficiently enquiring to read thus far 1 a preface will have no
difficalty 1n recogntsing this particular mentor They will realise
that her participation from start to fimsh entitles my wife Dr Sheila
Sherlock toco-authorship
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CHAPTER 1
CHEMOTHERAPEUTIC AGENTS

Drucs used 1n the treatment of infections mclude true antibiotics

1solated from mucro-orgamsms and also vamous synthetic sub-
stances to which the term antibiotics cannot be strictly conferred

The term chemotherapeutic agent 1s used to cover substances of
any source which are of value in the treatment of infections 1n man
and 10 ammals This chapter outlines their historical introductton

antimicrobral range of activity broad mndications for their use the
forms 1n which they are employed and the recommended doses of
each product The fate 1n the body of each drug and 1ts toxicity 15
discussed 1n succeeding chapters

SULPHONAMIDES
A report of the red dye prontosil by Domagk in 1935 (Table 2)
was soon followed by the demonstration that 1ts activity depended
upon sulphanilamide and analogues of this with 2 wider antt
bacterial range soon became available The sulphonamides wete
1 y 10 that small hibited the growth of
bacteria without injuring the tissues of the host

Anitmcrobial range

The bacteniostatic range of the sulphonamudes includes both
Gram posttive and Gram negative organisms
Indications

The 1ntroduction of non toxic antibiotics has anevitably lessened
the indications for sulphonamsdes which are now mainly reserved
for the followsng conditions

M

1 reeal The \: babl 1pk !
traverse the blood brain barner 1n high concentration and so they
ate preferable to 1 1

~

Baallary dysentery for which both the absorbable and unabsorb
able sulphonamtdes are often effective
As an alternative to pemaillin for streptococeal pneumococeal

and gonococeal infections especally when the patient 1s allergic
to perucillin

-

3



4 THE DIAGNOSIS AND TREATMENT OF INPECTIONS

4 Acute unmry tract infections due to Escherichua colt

5 In d chy herapy lach, wath s 10 n
Hoss or with pentarll or yeline 1n act 13

6 Soft sore due to H ducteyt because concomutant syphilinic

infection 15 not masked as mught ocoue when pessedlin is used
Mass prophylaxss 1n 2 closed when I3 al
menwngttss or streptococeal sore throats are prevalent

-

Forms

The Britssh Pharmaceutical Codex (1954) hsts nine absorbable
sulphonamides and three which are only pootly absotbed from thc

mttsnnc The absorbable sulph les are sulph
iphadmid Iohafurazole  sulphandanud
e barhianol

X
Tt 1

su}phamcmme sulphapyudmc and
The poorly absorbed or gut active compounds arc phth:dylsulpha
thiazole succmylsulphathxazolc and sulph:\glumdmc There are
sodtum dernatives of sulg dimid sulpha
memzine sulpthy ndme and su!plmhtazo!c as well as sulpha
dieth ate for p 1 use whtlst sodium sulpha

cetamude and sulphafurezole ‘are often tecommended for topical
application

The disadvantage of the highly alkabne sodwm sulphonamudes
smay be avorded by using 2 dervative of sulphathiazole thiasoluetn,
which 1s in neuteal so]unon for either intravenous or ntramuscalar
routes vhenp i 106 1s sad)

Each type of sulphonamide 1s umiformly 1ssued asa o ¢ g tablet
A sulphatniad tablet 15 compounded of sulphathiazole {o 185 g)
sulphadiazine {o 185 g) and sulphamerzamne (313 g) and each

ful of & syrep susp 1s roughly equivalent toa o5 g

tablet Thexe 45 alsa & syrup contaiming N acety! sulphafurazole

In the Amerscan | 15 called sul !
sulphadimudine 15 offically known as sulfamethazine oF sometimes
called sulf: hine and sulph dine 1s know nas sulfadimetine

Dosage

Dosage {4108 g daily) vanes from one sulphonamide to another
depending on tts speed of absorption scerylation and excretion
Tt also depends on the type of snfection for less 5 cleasly necessary
for unnary tract infect:ons than for mesinginis An effectise loading
Jase should be matntamed by a slightly smaller dosc at tatervals of
4 to 6 hours for abour 5 days  In a virulent infection the first oral
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dose may be accompanted by an imtial intravenous injection to
obtain a rapd therapentic concentration through the tissues

PENICILLIN

Fleming succinctly described the story of pentcillin as four dis
tinct chapters Following his classical observation 1 1929 of the
antibactertal properties of the mould there was a hratus until 1940-1
when Florey Chain and their colleagues introduced penicillin tato
chinteal medicine (Table 2) ‘Thus was soon to be followed 1n 1943 by
1ts mass production and the fourth unfinshed chapter s the develop
ment of new salts and compounds designed to improve its already
high therapeutic activity The present large scale production by
submerged acmblc culture of the moulds Pemaillium notatum and
Pentcillium chr des approumately 300 tons of pure
benzylpenicillin annually for the world market

Ansimserobial range

The b dal effect of p lin 15 p lly against actively
dividing as distinct from x:stmg organisms andits range includes the
Gtam positive bacteria the Gram negative cocer the spirochaetes
and Actinomyces 15r2elt

Indications

Perucallin continues to be the most widely used antibiotic because
1ts bactericidal potency 1s allied with relative freedom from toxic
sequelae It 15 the antibiotic of chotce 1 the fitst instance for
tnfections due toill the above groups of orgamisms There are but
few exceptions to this generalisation so 1t 15 easter to define when 1t
ts not used than when 1t 15 indicated Hospital strains of Staph
aureus gfe often resistant to its action and the use of another anti
lnouqéay be essenttal 1In the treatment of diphtherra it does not
ofgfolursc rep]ace the use of antitoxin and erythromyein 1s often

top for supp further growth of organisms
Fmally 1t must be xpk d that sulph are to
pentcillin 1n the early of 1 gitis because

penteillin crosses the blood bratn barrier with less certanty  Other
than these three instances 1t should always be the drug of chotce for
the Gram positive bacteria and Gram negative cocar  In addition 1t
1s widely used 1n practice for munor medical and surgical infections
on clinteal grounds 2nd without preluminary bacteniological idents
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8 THE DIAGNOSIS AND TREATMENT OF INFECTIONS
ficatton  Although this emprrical use has been justly cuticised the
practice Hounishes with the counter argument that munor ifections
bave thereby ceased to become major hospiral problems

Forms

Bnq;{bmmllm 15 the Brtish Phatmacopoenl name for the
er sodum and salts of p ihn G

Allylme / e (p il O)has stmular antibacterial

and pharmacologlml properties but appears to be less toue It
should be regarded as an alternative for patients who ate sensitive

to bearylpentedtiin

Procatne perscoillin beneth Wi and benzathine perterllin are
Jess soluble 1n water less xeadxly absotbed and provndc more per-
sistentbloodlevels Incombination withbenzylpemedlinthe product

has the advantages of both sustained and early }ugh blood levels of
penicllin - The addition of 2 per cent aluminum monostearate to
{lin delays absorp sull further In choosing one
of the many combinations on the market it 15 preferable to use 2
pmduct in which the largest amounts of both long acting and
ihin are avatlable o the smallest injectable volume
va:lbzmm bydriodsde (Estoprn) 15 a pentcallin ester, benzyl
penctilin diethylaminoethyl ester hydnodide It 15 slowly absotbed
because 1t 1s only spanngly soluble and remains mmactne untl
hydrolysed by body fluds to the free form It 1s sad to be sefectively
concentrated 1 lung tissue  especially when infl 15
present
Plenoscymetbyl pervcillon {percilin V) 1s aced ressstant but readdy
so]ublc in an alkaline med After oral ad: ation 1t passes
hrough the h and 1s absorbed 1n the alkaline
small intestine 1t 15 chosen for aral admimisteation when there ate
good reasons fot not giving intramuscular perucillin

Dosage (Tables 3 and 4)

Most su ceptible acute infe are ¢ lled by a cc
of Goo coo units of procaine pentaillin w1th 400,000 units of crystal
line benzylpeniallin m single daily injections continued for five to
seven days A larger dose t‘or Iongc{ penods 15 dcsmblc in more

d infections 1

syphlhs and actinomycosts

Benzylpemallin should be given -.\]cnc for intrathecal or intra
pleural ad 1on or when prepared for topical use
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Penscillin V 15 avalable as 6o mg and 120 mg tablets and an
adult dose 15 180 mg four hourly One 6o mg tablet 1s roughly
equivalent to 100 000 unsts of pentesllin G The calcium salt 1s said
to produce the highest serum levels

STREPTOMYCIN

"This antibtotic was 1solated by Schatz Bugte and Waksman (1944)
from Streptomyces grseus (Table 2)

Antimicrobial range

It 15 bacteriadal to some Gram positive cocct and to Gram
negattve bactena particularly 1n an alkaline medwm Its major
value however 15 due to 1ts activity against Mycobactertum tuber
culosss and this 15 potentiated by the simultancous activity of
ssontazid or para aminosalicylic acid (PAS) which delay the
emergence of fesistant organisms

Indications

1 In the treatment of all forms of tuberculosts 1ts use should be
1ntegrated with other general hygienic measures and any surgical
procedures which may be indicated 1n the course of the disease

Streptomycin should never be grven without 1sonazid or PA S

It 15 combined with penicillin for 1nfections due to Str viridans
and Str faecalis notably subacute bacterial endocarditss This
combined use may be necessary when there 15 no clear cut
response to pentcillin alone because of a partally penteidlin

resistant organism

It may be given with tetracycline for the treatment of brucellosis

It 1s given with a sulphonamide as analternative form of treatment
of plague H influenzae Shigella and coliform infecttons

I 1 absorption 1s and st yoin s some

tumes given orally before bowel surgery for its effect on the
itestinal flora The rapid emergence of resistant strains makes 1t
of little value for prolonged use 1n intestinal infections

Forms

It 15 available as a stable hydrochloride sulphate and caleum
chloride complex for intramuscular use The calcium chlonde form
which is wcompatible with the sulphate 15 no longer in demand
The sulphate 15 used intrathecally and tntrapleurally and very racely
by drip infusion

B

N

P




10 THE DIAGNOSIS AND TREATMENT OF INFECTIONS

Dosage (Tables 3 and 4)

When used against the slowly growing tebercle bacillt 2 simgle
1 g datly intramusenlar injection 1s suffictently frequent, and, in fact,
some authorities recommend an even less frequent dosage schedule
It should be continued for three to six months  Incontrast, infections
due to more rapidly growing non tuberculous orgamsms demand
frequent injections preferably 1 g every erght hours for five days, if
contml of infection 15 to be achieved without the development of

In sub bactennal endocarditis and brucel

losis 2 g streptomyain 15 given daily 1n divided doses for two to
four weehs The ntrathecal dose of streptomyain ss 2 mg fhg of
100 mg for an adalt

Diydrostreptomyen was produced by catalytic hydrogenation of
streptomyain and 1ts sulphate became available for climeal use
Since the antimicrobial spectrum 1s the same as streptomyain, only
two advantages could be anticipated It mught be effective against
streptomycin resistant organsms and it might be less toxic Un
fo ty cross between the two antibiotics 1s so close
that dibvdrostreptomycin 1s virtually useless as an altenattve
Furthermote 1ts towaty 1s of a more siuster nature than that of
streptomycin since 1t may cause irreversible deafness with little
premonttory warming  [here is no means of compensating for this
di ability whereas the vesubular dysfunction following  trepto-
myan may eventualfy improve and the vertigo and ataxm are
partally T d by visual and prop ptive reflexes

In condemning dihydrostreptomycin 2 warmng can also be made
aganst the marheted of streptomycn and dihyd pto-
mycin These combine the hazards of both anubiottcs The

of other antt tub fous drugs has removed any possible
indications for their combned use

THE TFTRACYCLINES

In 1948 chlortetracycline was 1solated from Streptomyces aurcos
factens 1n the Ledesle Laboratoties and tn 1950 oxytetracycline from
Streptomyces rimosus in the Pfizer Laboratones (Table 2) These
were the results of much panstaking investigation and 1t ts to the
credit of these firms that 1n 1953 they subsequently produced the
basic analogue tetracychine

“These three anubioties are so stmular that their pharmacological
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and antibactertal properttes dosage and complications can for
practical purposes be discussed under a common heading  Indeed

1t 15 this close chemical stmilanty which robs them of the vartue of
therapentic distinctiveness 'To provide fresh therapentic vigour in
antibacterial watfare newly introduced antibiotics should be
chemically different 1f they ate to be effective Ana!ogues of currently
used antik have so far provided the same d as the
prototype with but few advantages

Antimicrobial range

The tetracychnes are bacteriostatic against most Gram positive
and Gram negative bacterta the spirochactes all rickettsize and
against the small group of psittacosts lymphogranuloma viruses
Indicatrons

The 1ndications for using tetracycline may be broadly grouped as
follows

1 An alternative to pentallin for Gram positive and sptrochaetal
infections and 11 actinomy cosis

An alternative to streptomycin for Gram negative infections

N

3 All rickettsal infections
4 Virs  infections—p Iymphogranul
3 1
5 Pneumonta assocuated with rassed cold haemagglutinins
6

Acute or relapsing amoebic dysentery n conmjunction with
amoebicidal agents

7 Prol 1 of b 1

Forms

Tetracycline 1s avmlzble as somg ox g a.nd oz5 g tablets and
capsules One teasp lofa 1y equiva
lent to 025 g of tetracycline hydmchlonde “but there are also
flavoured syrups and paeduatric drops of varying strength There
are prep for use and the
form used for 1ntravenous injection ma) also be grven mtrapleurally
but nof intrathecally Topical application may be used for eyes ears
and skin The eye drops are buffered with borate and the ear drops
are prepared with benzocaine 1n propylene glycol Recent work
indicates that oral tetracychne combined with sodwm meta

phosphate produces higher serum levels than the usual hydro-
chlonde preparation
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Dosage (Tables 3 and 4)

When used against the slowly growing tubercle bacilly, a single
1 g daily intramuscular injection 1s sufficiently frequent, and, 1 fact
some authorities recommend an even less frequent dosage schedule
It should be conttnued for three to six months  In contrast, infections
due to more raptdly growng non tuberculous organisms demand
frequent injections preferably 1 g every erght hours fot five days of
control of nfectton 1s to be achieved without the development of
bacterial resistance In subacute bactersal endocarditis and brucel
losts 2 g streptomycn 1s given daily 1n divided doses for two to
four weeks The intrathecal dose of streptomycin 1s z mg kg ot
100 mg for an adult

Dihydrostreptomyesn was produced by catalytic hydrogenation of
streptomycin and its sulphate became available for clinical use
Since the antimtcrobsal spectrum ts the same as streptomycin only
two advantages could be anticipated It mught be effective agatnst
streptomycin resistant organtsms and 1t mught be less toxic Un
fortunately cross resstance between the two antibsotics 1s so close
that dihydrostreptomyein 1s virtually useless as an alternative
Furthermore 1ts toucity 1s of 2 more struster nature than that of
streptomycin since 1t may cause irreversible deafness with Iietle
premonttory warning ‘There 15 no means of compensating for this
disability whereas the vesubular dysfunction following strepto
mycin may eventually improve and the verttgo and ataxia are
parttally compensated by visual 2and proprioceptive reflexes

In condemaing dihydrostreptomycin, a warning can also be made
against the marheted mixtures of streptomyecin and dihydrostrepto
myctn These combme the hazards of both anttbiotics The
appearance of other ant1 tuberculous drugs has removed any posstble
1ndtcations for their combined use

THE TETRACYCLINES
In 1948 chlortetracycline was tsolated from Streptomyces aurco-
factens 1n the Lederle Laboratortes and 10 1950 o<ytetracycline from
Streptomyces rimosus 1n the Pfizer Laboratoties (Table 2) These
were the results of much pamstaking investigation and 1t is to the
credit of these firms that tn 1953 they subsequently produced the

basic analogue tetracycltne
These three antibiotics are so similar that their pharmacological
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and antibactertal properties dosage and complications can for
practical purposes be discussed under a common heading  Indeed

1t 15 this close chemical symilanity which robs them of the virtue of
therapeutic distinctiveness  To provide fresh therapeutic vigour 1
antibacterial warfate newly introduced antibiotics should be
chemcally different if they are tobe effective  Analogues of currently
used antibiotics have so far provided the same disadvantage as the
prototype with but few advantages

Antspricrobsal range

The tetracyclines ate bacteriostatic against most Gram positive
and Gram negative bacteria the spirochaetes all nickettsiae and
aganst the small group of psittacosss Iy mphogranuloma viruses
Indscatrons

‘The indications for using tetracycline may be broadly grouped as
follows
1 An alternative to pemcillin for Gram positive and spirochaetal
1nfectrons and 10 actinomycosts
An alternative to stteptomycin for Gram negative infections
All nickettsial infections
4 Virus infecttons—psittacosis  lymphogranuloma  venereum
trachoma incluston conjunctivitss
Poeumonta assocuated with raised cold haemagglutinuns

Acute or relapsing amoebic dysentery in conjunction with
amoebicrdal agents

Prolonged treatment of brucellosts

(Y

XS

-~

Forms

Tetracychine s avatlable as jo mg o1 g and 0 25 g tablets and
capsules  One teaspoonful of a suspenston 15 apg ly equiva
leat to 025 g of tetracychne hydrochloride but there are also
flavoured syrups and pzediatric drops of varying strength There
are preparations for intramuscular and intravenous use and the
form used for 1ntravenous injection may also be given intrapleurally
but ot intrathecally Topical application may be used for eyes ears
and shin  The eye drops are buffered with borate and the ear drops
are prepared with benzocamne 1n propylene glycol Recent work
indscates that oral tetracycline combined with sodmum meta

phosphate produces higher serum levels than the usual hydro-
chlonde preparation
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Dosage (Tables 3 and 4)

Fretosevendays oral treatment ts sufficient for most susceptible
acute infections, but since tetracycline 15 only bactertostattc relapses
may demand a longer ora second course For dezp intramuscular use
o1 g 1s combined with zo mg procane hydrochloride 1n 2 ml
water andadmunistered eight hourly untiltetracy cline can betolerated
by mouth If 1t 1s necessary to give 1t intravenously, o 5 g tetra
cycline buffered with ascorbic actd as a 2 or 5 per cent solution ts
freshly prepared each day and ad i by dop transft
twelve hourly or alternatively o 1 g may be given very slowly ina
1 per cent solution  The intravenous preparation 1s diluted for intra
pleural mstillation so thato 25 g 1s given in 5o to rooml stertlesaline

CHLORAMPHENICOL

This was solated from Streptomyces venezuelae in 1947 by
Burkholder and his co-workers (Table 2) Its chemscal structure was
soon recogmised and 1t ts now prepared synthettcally

Antsmsecrobsal range

Tt 15 bacteriostatic against 2 range of organisms sumilar to the
tetracy clines

Indications

Because of its nitrobenzene ring severe bone marrow depression
and fatalities have followed ts use  Although this 1s rare compared
with the very large number who have benefited from the drug the
notoriety has greatly restricted 1ts use  If other less toxic antibiotics
are equally effective there 1s no justification for employing 1t There
are three man indrcations for using chloramphenicol
Salmonella infections 1n the treatment of whch 1t 1s supertor to
Olhex agents
. Infl 1s because chlc ) 1 readily diffuses
across the blood brain batrter m adequate concentrattons and
H 1nfluenzae 1s highly sensitive to 1ts action
Tafections with micro-organisms resistant to all other antibiotics
the most notable example being Staph aureus

o

Forms

Eachozsg capsulc 1s roughly eqmvalent to two teaspoonfuls of
the of chloramp p or The
capsules may be pierced for rectal 4 1on but supp
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ofo 25 g sizearealsoavailable It may be given intramuscularly and
1ntravenously but not by intrathecal or intrapleural routes Ejye
drops (o 5 per cent) 1n borate buffer and ear drops (10 per cent) in
propylene glycol are available

Desage (Tables 3 and 4)

The average adult oral dose 1s o 25 g four houtly for five to
seven days The total dose should never exceed 25 g It 1s only
rarely necessary to give it by deep mtramusculac or intravenous
routes (subcutzneous injection should be avorded) the usual adult
dose 15 then 1 g twelve hourly uatil 1t 15 posstble to admumster 1t by
mouth Intravenous infusion should be i the form of a o 5 per cent
solution m saline or 5 per cent dextrose given at a rate not exceeding
2 ml /minute The special intrasenous preparation contains o 25 g
chloramphenicol 1n each ml of so per cent aqueous N' N dtmethyl
acetamide It must be diluted with normal saline befote use

ERYTHROMYCIN
Thus antibtotic was ssolated from Streptomyces erythreus (Table 2)

Antimscrobial range

It 15 a bacteriostatic agent whose antibacterial range of activity 1s
somewhat stmular to penteillin namely the Gram positive bacterra
Gram negative cocal sptrochaetes and Acttnomyces ssraeli  In
addition 1t has some effect although this 1s variable and uncertain
against Gram negative bacilli of the Haemophilus group and agarnst
the psittacosts group of viruses It 1s ineffective agamst entenc
bacteria so1t1s less hikely than the tetracyclines to upset the intestinal
flora duning treatment

Indications

1 It1s effectve against Corynebacterium diphtherize and should be
given 1 comjunction with antitoun for the treatment of
diphtheria

2 It 1s used as an altermative to pemcillin 1 the treatment of

fe ue to p liin reststant notably Staph
aureus or when allergic reacttons preclude the use of pemeillin

Forms

Itisavalableinorg o2g ando 25 g tablets One teaspoonful
of erythromyan stearate or the paediatric suspension 1n ethyl
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catbonate contanis o 1 g 1n 5 ml For intramuscular use, etythro
mycin lactobionate 15 diluted with water or 5 pet cent dextrose 1na
strength of 5o mg /ml (5 per cent) or for intravenous use in a
strength of 1 per cent with saline or 5 per cent dextrose There 15
also a 1 per cent owntment for toptcal use

Dosage (Tables 3 and 4)

The adult oral dose of 0 25 g six houtly 1s continued for five to
seven days If 1t 1s not tolerable by mouth, o 5 g 1s given by ntra
venous infuston daily until oral thetapy 1s practicable

CARBOMYCIN

Carbomycin was 1solated from Streptomyces halstedu (Table z)
It closely resembles erythromycin 1n its pharmacological properties
and bactertostatic activity but since its effect 15 infetior to erythro-
mycin the tetracychines and chloramphenicol there are no obvious
1ndications for its use

SPIRAMYCIN

This antibiotic was 1solated from Streptomyces ambofaciens
obtained from French soil (Table z) Its antibacteral range of
actrvity 1s similar to erythromycin with which it shates some degree
of cross resistance  Inview of this close stmilagity with erythromycin
(and also to catbomycin) there 1s no clear cut 1ndication for using
sptramycin tn preference to erythromycin  Itwas hoped that it might
have supetior anti staphylococcal activity but these organisms
rapidly become resistant to 1t and the concurrent use of novobiocin

does not the devel of. Ther ded

daily oral dosage of spxtamy::m 1s 1oomg fhg foranadult 2 g 1s
given tnitially and followed by 1 g six hourly Its toxiaty s of the

same low otder as erythromycin

BACITRACIN

The cultute filtrate of 2 strain of Bacullus subtilis 1solated from a
patient named Tracy was the source of thus polypeptide antibiotic
(Table 2) Its bactenicidal range fate in the body and development
of bactertal resistance are sumtlar to pemallin but nephrotoxscity
has restricted its use  Fortunately 1t 1s not macttvated by blood or
tissue exudates so 1t 15 suitable for topical applications Bacitracin
and pentcilin have a synergistic action and they are often used
together for this reason
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18 THE DIAGNOSIS AND TREATMENT OF INFECTIONS

Abntimerobial range
Tt 15 bacteriesdal to the Gram positive cocey, the clostridial group
and to spirochaetes

Indscations
1 It 15 poorly absorbed from the gut and nephrotoxicity can be
discounted when it 1s given by mouth  Bacttracin can be expected
to eliminate clostridia and faecal streptococes from the intestinal
flora Since the Gram negattve bacilli remain unaffected the
insensitive coliform org will prevent the emergence of
yeasts so troublesome monihasts ts not a complication By this
route 1t may be given as a pre operative cover for bowel surgery
oras a less effective alternative to the tetracyclines for controlling
secondary infection tn ntestinal amoebtasis It has a synergistic
action with streptomycin and the pair can be expected to elimtnate
both Gram positive and Gram negative bacteria within the gut
Topical use 1s popular because there 1s no danger of nephro
toxicity nor do local sensitisatton reactions occur It 1s valuable
locally 1n the treatment of gas gangrene because clostridia are
sensitive to tts action but this should of course be 1 addition to
surgical debridement and antitoxun  Bacttracin may also be given
by intrathecal intracisternal or intraventsicular routes for
menngitis brain abscess chronic osteomyehus of the shull or
post traumatic nfections 1f due to Gram positive organisms
particularly staphylococct which may be resistant to other more
frequently used antibioties  Its local use also includes the con
junctiva pleura, pericardium peritoneum jounts ears and nasal
stnuses
3 The only present indication for its systemic use 15 a grave
nfection due to Staph aureus resistant to all other ants staphy
lococeal agents  Under these circumstances the life saving value
of bacitracin overrides the rish of nephrotoxteity

»

Forms

Bach tablet for oral use contains 10oco units of bacitracin
Solutions for mstillation wto serous cavaties or for surface applica
tion should be 10 a strength of 500 to 1 coo units/ml and ointments
contain soo umts/g base There is a marketed omtment which
combines bactracin and polymyxin and another which contains
bacitracin polymyxin and neomycin
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Dosage (Tables 3 and 4)

An average adult oral dose 15 50 000 unts (5 tablets) four hourly
for three days For instillation 1nto serous cavities 5 to 10 ml
contamming $00 to 1oco units/ml may be given tuelve hourly
Surface applications such as to the conjuncuva ears or nasal
sinuses may be given three hourly Bacttracin solution does not
penetrate the rtact cornea  When 1t 15 necessary to give 1t by the

intramuscular route the usual adult dose 1s 10 0oo to 20 000 units
six houtly

POLYMYXIN

The polymyxins A B C D and E arc polypeptides 1solated
independently 1n Great Brtain and in the United States from
Bacillus polymyxa (Table ) Polymyxin was onginally hnown as
aerosporin  Only polymyxin B and E are sufficiently non towc for
clinical use 1n Brtan polymyxin B sulphate 1s commeraially
available
Antimicrobial range

Its bactenicadal range 1s limited to the Gram-negative baailli
compnsing the Haemophilus Brucella and particularly the coltform

groups It 1s not effective against Proteus nor against the Gram
negative cocct

Indications

Nen} Tthouel

P g g with current preparations
has limuted its use to the following conditions
1 Pseud ocyanea £ ) 1nfe for which 1t 1s
the drug of choice This includes infections of the memnges or
other serous sutfaces eyes ears unnary tract and wounds
Polymywun 15 not absorbed from the gut By this route 1t
suppresses Gram negative bacilli tn the intestine and must be
considered 1 bowel snfectsons which do not respond to the
Iph d T an or y It has been used to
treat carriers of Shigella  Since 1t does not affect the Gram

postuve intestinal flora monihia and other fung: do not emerge as
domunants

»

Forms

Polymyxin tablets of 25 mg

and somg strength are available for
oral use It may also be grven ) 1

y and by




18 THE DIAGNOSIS AND TREATMENT OF INFECTIONS

Antimicrobial range
Tt 1s bactenicidal to the Gram posttive cocar the clostridial group
and to sptrochactes

TIndscatsons
1 It 15 poorly absorbed from the gut and nephrotowicty can be
discounted when it 1s given by mouth Bacitracin can be expected
to ebmunate clostridia and faecal streptococct from the 1ntesttnal
flora Stnce the Gram negative bacillt remain unaffected the
insensitive coliform organisms will prevent the emergence of
yeasts so trouble ome montliasts 1s not a complicatton By this
route 1t may be given as a pre-operattve cover for bowel surgery
or as a less effective alternative to the tetracyclines for controlling
secondary infection 1n intestinal amoebiasss It has 2 synergistic
actton with stteptomycin and the pair can be expected to elimimnate
both Gram postttve and Gram negative bacteria within the gut
Topical use 15 popular because there 1s no danger of nephro-
toxicity nor do local sensitisation reactions occur It 15 valuable
locally 1n the treatment of gas gangrene because clostridia are
sensitive to its action but this should of course be 1n addition to
surgical debridement and antitoxin  Bacitracin may also be given
by intrathecal intracsternal or intraventricular rtoutes for
menungitis brain abscess chrontc osteomyelitts of the skull or
post traumatic infections if due to Gram posittve organtsms
particularly staphylococet which may be resistant to other more
frequently used antibiotics Its local use also includes the con
junctiva pleura pertcardium peritoneum joints ears and nasal
sinuses
3 The only present indication for its systemuc use 15 a grave
infection due to Staph aureus resistant to all other anti staphy
lococcal agents  Under these circumstances the life saving value
of bacitracin overndes the rish of nephrotoxicity

~

Forms

Each tablet for oral use contains 1ooo0o umts of bactracin
Solutions for 1nstillation into serous cavittes or for surface applica
t1on should be 1n a strength of sec to 1 coo units/ml and ointments
contain soo units/g base There 1s a matheted omtment which
combines bacitracin and polymyxin and another which contains

bacttracin polymyxin and neomycin
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Indscations

Nephrotoucity and deafness have confined 1ts uses to oral and
topteal administration
1 By mouth 1t 15 often combined with a non absorbable sulphona
mude to prepare the bowel before intestinal surgery In the same
way it 15 useful 1n intestinal amoebiasis because 1t suppresses
secondary bactenal contammants It 1s probably the best ant
biotic for the treatment of hepatic coma i1n which intestinal
orgamsms 1ncluding those which produce ammonta contribute
to toxaemia and to a synd; of portal systt phalopath:
(impending hepatic coma) Pattents with hepatic cirrhosts and
chronic portal systemic encephalopathy may need to take oral
neomycin 1n interrupted courses for several months
It may be counted amongst the antt staphylococeal agents which
are of use in the treatment of staphylococcal enteritis
It may be used 1n the forms of a solution or otntment for the local
treatment of wounds orf burns contaminated by 2 muzed group
of organtsms such as Staph aurcus and Proteus For the
same reason 1t may be instilled 1nto serous cavities at the same
time as a less toxic antibiotic such as pemcillin or streptomycin
1s being used parenterally Additive action may be expected
with any of these combinations

~

Forms

Each tablet for oral use contamns o5 g neomyan sulphate
Soluttons of vanous strength may be instilled 1nto the pleura
peritoneum or joint cavittes and skin lotions and omntments are
available (Table 4)

Dosage (Tables 3 and 4)

An adult oral dose of 1 g four hously 1s given for two days pre
operatively for seven days in established 1ntestinal infections or for
prolonged pertods tn nciprent hepatuc coma A dose of 025 g 1n
s ml stenle saline may be 1nstilled 1nto the pleura or joint cavity
datly and o 5 g neomycin 1n 250 m! saline may be 1rngated nto the
penitoneum daily for three days

NOVOBIOCIN
Novobtocin has also been called streptomvictn  2lbamycin
cathomyein and cardelmyen It should not be confused with the
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intrathecal and iatrapleural routes There are various topical pre
patations and a solution contaiming 1 to 5 mg /ml may be used
to 1rnigate staus tracts

Dosage (Tables 3 and 4)

1 mg of polymywn 1s equivalent to 10000 umts An average
adult dose 1s 25 mg s1x hourly by the inttamuseular route oro1 g
four hourly by mouth for five days When given mtravenously an
aduft dose ot 01 g may be gnen by slow infusion 10 250 ml of
5 per cent dextrose daily In the treatment of memngtis its intra
muscular use should be reinforced by the daily tntrathecal admunistra
tion in saline of 5 mg for adults or 2 mg for children Similar doses
may be used for instillation into other serous cavities For
ophthalmic infections o 1 per cent solution or ointment may be
combined with an imtial subconjunctival injection of o 25 ml
containing 3 to § mg

TYROTHRICIN

This was the first antibiotic to be employed clinically following
1ts 1solation by Dubos 1 1939 from Bacillus brevis (Table 2) It1s
a nuxture of two polvpeptides gramicidin (20 per cent) and tyroc
dine (80 per cent) Its bactericrdal action is principally agamnst Gram
positive orgamsms which are particularly susceptible to gramiadin

There 15 no present chmical indicatton for 1ts use  Parenterally 1t
may cause severe haemolysis orally 1t 15 nactivated by gastric
juice topically 1t has caused chemical ieritation and wound bleeding
and anosmia has followed its use 2s nasal drops

NEOMYCIN
In 1949 Waksman and Lechevalier reported the isolation of this
antibiotic from the culture filtrate ot Streptomyces fradiae (Table 2}

Abntimierobial ran e

Tt 1s a bacterscidal agent with a wide range of activity against the
Gram negative bacteria particulatly the enteric group Brucella
Pasteurella and cholera ibrio but only to a vanable or insignificant
degree against the H philus group and N The Gram
positive organisms have stgaificant variations in susceptibiity but
Staph aurens C diphthenae Myco tuberculosts and B anthracis
often contain seasitve specses  Neomvein mav be effective against
certatn strains of spirochactes and actinomycetes
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Sigmamyan

5 yesn 1s 2 marheted comt of oleandomycin (83 mg )
with tetracycline (167 mg) tn capsule form The combination 1s
1ntended to be synergistic, so that bacterral gessstance to either may
be mummised The recommended adult oral dose 15 one or two
capsules {0 25 to o 5 g ) six hourly for five to seven days (Table 3)

NYSTATIN

This antt fungal agent, denved from Streptomyces nourser has
also been called fungicidin and mycostatin (Table 2) 1t has marhed
1n Vitro acuvity against numerous fungt and yeasts but not against
bactera  In climical practice its main value at present 15 1n the
treatment of Candida (Monilia) albicans infections which are
particularly liable to follow prolonged broad spectrum antibiotic
therapy When given by mouth 1n doses of 500 000 to 1 000 coo
units six hourly gastrointestinal absorption 1s very poor so its
action Is confined to the tntestinal flora  Its simultaneous admumstra
tion with tetracycline considerably lessens the yeast flora of the
gastromtestinzl tract and this combination should be used when
tetracycline must be ad d orally for prolonged pertods It
may also be grven in the form of 100 coo umt vaginal tablets or zs an
omntment coptaining 100 coo umts/g base for the treatment of
monulial vagiutts Thus treatment 1s supertor to and also far less
troublesome than that iy olving dyes such as gentian violet

VANCOMYCIN
Thus antbiotic was 1solated from Streptomy ces ortentslts which
was found 1n sotl samples from Borneo and India (Table 2) Vanco-

mycin hydrochloride 15 a white solid very solable 1n water and
relauvely stable

Antsmerobial range

It 15 bacteniadal to all Gram positive cocer and to one Gram
negative coccus N gonorthoeae
Indications

Like novobxoun and olcandomycm sts main value ts in the
fe when other antibiotics have
faﬂcd Hovycvcr unlike them 1t 1s aot absorbed followmg oral

so that although otal 15 y
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apparently dissimtlar Russtan antibiotic albomyan It has been
1solated from Streptomyces niveus and Streptonces spherordes asa
dibastc actd and 1s made available as the sodum or calcium salt

Antimerobal range

Novobiocin 1s effective against Gram positive cocct but tneffective
agatnst Gtam negatrve otgantsms with the exception of Proteus
which shows moderate tn vitro sensittvity and netssersa

Indrcations

Its mamn value at present 15 1n the treatment of staphylococcal
1nfections when other antibiotics have failed It 15 probable that its
combined action with another antr staphylococcal agent such as
erythromycin o tetracychine will prove the most effective way of
delaying the emergence of antibionic resistant hosprtal strains of
Staph aureus

Forms

Each capsule contatns o 25 g of novobioan for ofal use and 1t
may also be gtven intramusculatly and ntravenously In vitro
studtes show that 1t 1s 1nacttvated by the presence of human serum
and that 1t 1s more effective at a pH of 5 5 than 8 1

Dosage (Tables 3 and 4)

A dose of o 5 g novobiocin should be given by mouath six hously
for five days If this ts impracticable the same dose may be given
ntravenously every twelve hours or o 25 g intramuscularly esght
houtly until 1t 1s possible to gtve 1t by mouth

OLEANDOMYCIN

This antibiotic was 1solated from Streptomjces antibioticus
(Table 2) Its bacteniostatic range of activity parallels erythromycin
carbomyetn and spiramyctn  The main indication for its use appeats
to be as an alternative to or tn combination with other antibrotics
1n the control of staphylococeal infections  Cross resistance may
Limtt this value but a large selection of ant1 staphylococcal agents 1s

1 d to allow jud nnging the-changes of various
antibiotics 1n 21 effort to maintain control over reststant organisms
"The usual adult oral dose 3s o 25 to o 5 g six hourly for five to seven
days (Table 3)
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sntsamuscular or intsathecal routes  Mixtures containing isontazid
and sodum PAS ate also commerctally available 1n cachets of
several different strengths ‘The quantity of 1sontazid 1n each cachet
mayberz s mg 17mg 25mg 33mg 333mg orsomg Itis
also mized with the calerum salt of benzoylamino-hydroxybenzotc
acd (BPAS)as 2 cachet contamning 25 mg 1s0ntazd and 2s a
powder 875 mg 1 Finally d has been
1 1 bined with para hicylate inthe formofac 1 g

tablet containing 47 per cent isonazid and §3 per cent PAS
(‘dipasic )

Dosage (Tables 3 and 4)

The usual adult oral dose 1s0 2 g to o 3 g daily for six to twelve
months This 15 admimstered twelve hourly when the 1sontazid 15
used alone but when mixed with sodiem P A S the combmation 1s
prescribed four hourly The chemucally combined dipasic 1s given

1 a dose of 11 mg /kg daly which gives a0 adequate dose of
1sontazid

PARA AMINOSALICYLIG ACGID (PAS)
In 1946 Lehmann demonstrated the 1n vitro tuberculostatic action
of PA'S on bovine strains of Myco tuberculosts (8 C G ) and also
seported eatly but encouraging clintcal results 1n a group of Swedish

patients (Table 2) Tts value 1n the chemotherapy of tuberculosts has
now been established

Antimrerobial range

Its bacteriostatic action 1s specific for Myco tuberculosis and
almost entirely on virulent human stratms
Indications

The tuberculostatic action of P A § alone 15 inferior to strepto-
mycin or tsontazid  Its matn value lies 1n 1ts synergistic action with
streptomyein or isontazid 1n delaying the rate of development of
tesistant tubercle bacills to any of these three agents It s therefore

combined with streptomycin or 1sontazid or both during coutses of
treatment of all types of tuberculosts

Forms

‘The salts cause less gastric irritation than the free acid and are less
likely to lead to acidosss with prolonged use  Sodwum or calcium
[
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for staphylococcal enterocolitis intravenous adminsstration 1s
essential 1f there 15 septicaemta or extra intestinal lestons

Forms

Vancomyetn hydrochlonide 1s available as tablets for oral use and
as a solution for intravenous admunistration

Dosage (Tables 3 and 4)
A dose of o 5 g 15 given to adults six hourly by either oral or
intravenous routes

ISONIAZID
Isomaztd ss the hydrazide of 1sonicotinic actd and 1t 15 readily
synthestsed Demonstration of its ant1 tuberculous activity in mice
by Grunberg and Schnttzer 1n 1952 led to chntcal trials which
quickly confirmed 1ts therapeutic value 1n human tuberculosts

Antsmicrobial range

It 15 acttve against mycobacter;a and of these principally Myco
tuberculosts  Isotazid appears to be bactericidal to growing
organisms which lose their acid fast statnung charactert tics under
its influence  Unlike streptomycin it 15 able to reach and affect
intracellular organisms

Indications

It 15 one of the most effecttve agents 1 the treatment of all forts
of tuberculosis  Since it diffuses freely throughout the body
somazid 15 partrcularly useful 1n tuberculoss of serous surfaces Its
oral adminustratton may render tntrathecal streptomycin superfluous
for the treatment of tuberculous meningitis  Its other great advantage
15 that there 1s no cross re 1stance between 1t and streptomycin of
para amuinosalicylic acd (PAS) However bacteral resistance
raptdly follows it use alone so 1t should always be given 1n combina
tion with streptomyctn ot P A § to delay the emergence of resistant
tubercle bacillt

Forms
Isomtazid 15 avatlable as somg o1 g ozg andozs g tablets
and a syrup co g 20 Mg per teasp ul Its free drffusibility

males routes other than by mouth unnecessary although ampoules
(so mg in z ml) are available for adminustration by intravenous



CHAPTER 2
FATE AND MODE OF ACTION

FATE IN THE BODY

Tse sbsorption exeretion blood and tissue concentrations are of
mportance 1n selecting the most suitable agent for a patticular
purpose and in deciding the route of admumstratton  Although
parenteral admuustration will provide higher blood levels and
hence more significant tissue diffusion many of the chemothera
peutic agents are more conventently given by mouth and some
of them are only safe by this route  Table 5 shows the distrtbution of
the substance 1n vattous body fluids when 1t 1s grven by the usual
route employed 1n clintcal practice ‘The sulphonzmides have an
unabsorbable form which 15 of course not tncluded as when given
orally 1t does not reach the body fluids  Forms of pemicilhin having
diffetent rates of absorption are too numerous to be detatled and the
oniginal benzylpemcaillin 1s considered as a prototype

Absorption and peak blood levels

When given by the recommended route the peak level of the
agents tabulated 1s within six hours These substances should
therefore be admumstered at four to six hour intervals This
maintatns adequate therapeutic levels and prevents the emergence of
resistant bacteria Depot forms of penicillin may be used to maintatn
adequate levels by only one daily njection

Strer <in 1s another b usually given parenterally 1s
also short acting but has no depot form If used aganst non
tuberculous 1nfectrons repeated daily injections are mnevitable The
tubercle bactllus grows slowly and once datly injections of strepto
mycin ate adeq 1n the of tubercul,

Plasma protesn binding

After absorption sulphonamides and antibrotics are partly bound
to plasma albumin  The bound fraction s not antibacterial some
natural penicilling such as pentcillin K are bound to such a degree
that their bacterieidal activaty 15 greatly seduced  With the drugs 1n
common use the linkage 1s presumably 2 loose one since they are
readily detected 1n the urine within twenty four hours of adminis

27
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para aminosalicylate 1s therefore usually prescribed SodumPA S
1s available as enteric coated tablets cachets dragees granules and
powder for oral use  Confuston 1s liable to arise whether the dose 15
expressed 1n terms of the free actd or 1ts sodmum salt  Some manufac
turers endeavour to overcome this confuston by 1ssuing tablets
contatning both o 5 g and 0 69 g sodium P A S, and pachages of
powder containing 41 g sodum PAS (=3 g PAS)ors g
sodum PAS In this way the pharmacist 1s able to meet the
requirements of physicians who presceibe 1n tetms of the free acid or
of the sodium or calcrum salts  Since the salt 1s far more popular
than the free acid nowadays it 1s advisable to think in terms of
the salt and to remember that this entatls a conversion factor
058 PAS =069 g sodum PAS or 067 g calewm PAS
This difficulty will undoubtedly be ovetcome 1 the future by
pharmaceutical standardisation

Cachets contain 1 g 15 g and . g sodum PAS dragees
contain o 69 g sodium P A'S and thete are granules which contamn
half their own wesght of sodium PA S (one special supplied
measure carties 4 g of granules =2 g sodum P AS) There ate
also cachets 1n which 125 g or 15 g sodium PAS 1s already
muxed with various doses of 1sontazed  Finally calcrum 4 benzamido
salicylate (1 g cachets) ate available alone or with 1sontazid  When
broken down 1n the body 1t liberates about half its weight of PA S
Parenteral forms of sodixm P A S are avatlable but rarely indicated

Dosage (Tables 3 and 4)

Since the dosage of P A S lies within the wide imits of 12 g to
20 g by mouth daily there 1s fortunately little risk attached to the
above confuston of dose values The average adult dose 1s 12 g of
the acd or 15 g of the salt It may be givenna duly dose of 108
of a 5 to 10 per cent solution intravenously 1o ml of a § per cent
solution mtrathecally 20 ml of a 20 per cent solution ntrapleurally
or as 2 zo per cent solution to the ears
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Serous cavities

The sulpt des and antit diffuse bly well into
the pleural perttoneal and synoval cavities but 1 concentrattons
which are about one quarter to one half the blood level Thick

lar tissue p: difft to the site of nfection when a
high local concentration of the agent 1s desirable 1t should be
anstilled directly intothe serouscavity ForGram positive organisms
soluble benzylpenseillin may be given 1n doses of jo 000 units datly
or alternatively bacitracin 10 000 uruts A Gram negative infection
may demand tetracycline up to 1 g of the intravenous preparation
1n a concentration of 1 to 5 mg /ml may be used mntrapleurally
Streptomyein (up to 1 g ) or polymyxin (5 to 10 mg ) 1n saline may
also be used agamnst Gram negative orgamsms

These measures ate of course suppl y to surgical d
and possible enzymatic debridement with imtrapleusal teypsin which
digests protein or streptokinase streptodornase which breaks down
fibrin clots  Because of its diffustbtlity oral 1sontazid should always
be used for pleural tuberculosts

Bile

The drugs may diffuse passively into the bile or they may be
concentrated by many times the blood level in the hepato biliary
system and selectively excreted by this route (Table 5) In the
presence of hepatic cell dysfunction there 15 some retention of the
antibiotic and higher blood levels can be expected This holds
particularly for carbomyein which 1s excreted 1n bile tn concentration
approaching zoo times the blood level

MODE OF AGTION

Although the precise mode of action of chemotherapeutic agents 1s
Wl undesstood 1t seems probable that they enter into and thereby
interfere with various specific metabolic processes necessary for
growth and survival of the organtsm Although the 1aterfering
drug must be structurally sumtlar to the metabolite 1t has of course
to be suffictently uarelated to be devord of essential metabolic
activity otherwise bacterial metabolism would be uninterrupted
In becoming antibiotic resistant or even antibiotic dependent
bacteria learn to use a by pass system for their metabolic require
ments It has been sa1d that a drug which 1s wncapable of induaing
resistance has little chance of betng 2 chemotherapentic agent
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tratton ‘The affimity of the plasma proten binding mfluences the
ease of diffusion of the agent and its concentration in body fluds
such as the cerebrospinal fluid

Renal excretion

The sulphonamides and antibiotics are principally excreted by
glomerular filtration ‘Tubular function 1s responsible for excretion
of 80 per cent of pentedlin a varable amount of some of the
sulphonamides and of P A S and the 1nactive degradation products
of chloramphenicol With the possible exception of neomyan
chemotherapeutic agents achseve therapeutic concentrations 1 the
unne within twelve hours of absorption

In the presence of impatred renal function massive and possibly
toxic blood levels may be attained When amylosdosts 15 suspected
to complicate tuberculosts or any other chronic infection or if
renal function 1s considered poor for any reason blood antibtotic
levels or failing these blood urea levels may be helpful in con
trolling the dose

Cerebrospinal fluid

Although drugs penetrate the mnflamed memnges more effictently
than the normal blood brain barrier their diffuston 1s 1rsegular and
unreliable The excepttons are the sulpl des cnlc h
and tsontazid all of which provide adequate levels tn the cercbro
spinal fluid following oral adminsstratton  These agents are there
fore nd d for the t of 15 due to susceptible
organtsms

When given parenterally especially 1n very large doses there may
be effectrv e spinal fluud levels of penscillin and tetracycline However
whenever feasible the agent should be given intrathecally n the
treatment of memngitts for high local concentration 1s then 1n
dependent of the blood bramn barrier Thus 1s usually supplemented
by oral or intramuscular admumstration  The antibiotics which can
be instilled by intrathecal intracisternal and intraventricular routes
are penctlin streptomyctn polymyxin and bacitracin (Table 4)

Placental transmission

The sulphonramtdes pemicillin  tetracyclines chloramphenicol
1somuazid and streptomycin diffuse tnto the foetal circulation where
they are detectable 1n about one half the level of that found 1n the
maternal cireulation (Table 5}
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Sulph 4. £o11

y with para b actd
(PABA) which 1s wsed by many mucro-otgantsms for the syathesis
of folic and folinic actd  Bacteria which use this PABA folic acid
metabolic chan are sensitive to sulphonamude bacteniostasts but
they have been shown to become teststant 1n vitro when preformed
folic actd 15 supplied to them
Enzyme systems are probably also inhibited b llin strepto-
mycin the tctracyclmcs and other antibiotics although the bio-
chemical evidence for this 1s scanty and at present amounts only to
4 large number of apparently unrelated observations
Pemeilhin 1nterferes v.nh the a\:xhty of amvc\) dividing Gram
positive bacterna to aad a which they
do not normally synthcsxsc Pcmul].m ze 1stance can be induced by
of anubiotic
so that :hey become mdependcnt of an external source of amino-
actds and acquire their own power of synthests It has been suggested
that peniaillin interferes with such enzymes as galactostdase and
nbonuclease which are essentral to nuclerc acid metabolism 1 cells
and with the utilisation of glycine tn forming peptides
Streptomyen has been shown to interfere with the catalytic action
of owaloacetic acid 1n pyruvate oudation It seems therefore that
by mterfering with the Krchs tricarboxylic acid cycle its antt
metabolite action would affect carbohydrates fatty acids and
amino-acids
The tetragyelmes and chloramphentcol appear to inhibit protein
synthesis at the nucleic actd level Experiments involuing both
staphylococct and Esch colt show accumulation of nucleic acids 1n
the presence of these antibtotics presumably because successful
inhubition prevents further protein svathests
Isontazsd 15 structurally simular to pyndowne and its mode of
action 15 probably based on interference 1n utilising this vitamn
Tubercle bacill exposed tn vitro to 1soniazid lose their acid fast
staung charactenistics and fail to grow even on subculture away
from 1ts influence This phenomenon 1s not observed with strepto-
mycin for organisms which have been removed from the mnfluence
of streptomycin resume growth
Panz ammnosalieyhie acd (P AS) 15 stracturally sumdar to the
des and to para b aad Mode of action s
probably also by competition with PABA
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observed when they are combtned with each other When2 Group 2
agent 15 combined with 2 Group 1 drug the result depends on the
sensttivity of the organism to the Group 1 antibtotic If 1t 1s
sensitive antagonism may result 1f 1t ss resistant but not completely
50 synergistic action may be observed

Peniallin (Group 1) 1s most lethal aganst rapidly dividing
organisms  The bacteniostatic drugs of Group 2 exert their action
by slowing multiphcation of organtsms thus creating the most
adverse conditions for the bacteniadal drugs - Jawetz does not accept
this facle explanation for antagonism between bactenicrdal and
bacteriostatic agents but instead suggests that multsple 1nteracting
metabolic pathways essentral for bacterial growth mught be blocked
ssmultaneously This hypothesis seems mote 1n keeping with the
experimental facts Jawetz has always advocated caution 1n the

of these exp 1 facts and 1n attempting to
prcdxct the result of combined antibiotic action because the pattern
of response varies with the exp conchtlcus

P

When should it peutic dmgs be
employed 1n practice® In the majonity of rapidly responding acute
mfections highly b even to antag
pairs of drugs  The value of synergtsm arses under two arcum
stances (1) when the organism 1s not highly sensitive or 1s even on
the verge of becomung ressstant and (2) when the nfection 1s a
protracted one or so situated that it 15 relatively tnaccessible to
mt:\bwm: action The best example of thuis 1s subacute bactcml

ditis where an of only

y 1s deeply embedded 1n ﬁhrnustlssucotwrdlacv:gcmnons
The 1llness has smouldered for weeks or months before 1t has been
detected clinically gistrcaction of p llin and can
under these conditions has been amply demonstrated  when
1ncreased concentrations of either drug alone have proved ineffective

Tuberculosis 15 a chronic mfection 1 which increasing drug
tesistance becomes evident when streptomycin 1s employed alone
Tubercle bacill he embedded 1n 2 meshwork of fibrous tissue which
prevents ready access of effective concentrations of the drug
Bactenal 1sp d by giving 2
of any two of the three drugs streptomycia 1sonazd and P A S
Similarly 1n chronic brucellosts the intracellular situation of the

8 makes 1t ble to Under these ctrcum

stances strep may j bly be combined wit
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SYNERGISM AND ANTAGONISM

The development of resistance to one substance does not neces
sarily imply resistance toanother Indeed the numberand complextty
of the metabolic pathways tn bactertal nutution would make it
highly unlikely for several different and unrelated chemucals to
behave similarly It was therefore mevitable that combinations of
drugs should be employed 1n an effort to inctease chemotherapeutic
efficiency and to prevent the emergence of resistant organtsms It
was soon evident that not only could such combinations prove
valuable but that they could also be mutually antagonsstic These
differing modes of action of combinations of drugs have been
termed Synergesm and Antagonism

A synergestic effect 15 defined as that 1n which the activity of two
drugs 1n combination 1s greafer than that obtamned by doubling the
concentration of etther alone It impltes a more profound effect than
a simple additive one 1n which the anttbacterial acttvity of the
combination 1s equivalent to the sum of the actions of each drug
when used alone

Drugs ate said to be antagontstic when the anttbactenal activity of
the combination 1s /Zss than that obtained with the most effective
agentalone Itimplies nterference of the activity of the combination
by one or other of the components

The permutations employed 1n an effort to identify effectrve
chemotherapeutic combinations has led to confusion especially
between laboratory and clintcal results  Under differing conditions
the same bination may be 1c or 1c The
painstaking, pioneer worh of Jawetz in this field has Jed to certain
generalisations valuable 1n clineal practice  Anttbiotics are divided
1nto two groups

Group x Group 2
Pemcillin ‘The tetracyclines
Streptomyctn Chloramophentcol
Bacitracin Erythromycin
Polymyxin Novobrocin
Neomyein

Group 1 drugs ate bacteriadal ‘They are often synergistic,
occ Hy indiffe but never aatag to each other

Gronp ~ drugs are bacteriostatic  They are neither synergistic with
not antagomstic to each other but additrve effects are commonly
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tant vartants emerge as the domunant cells of the population The
time and number of generations necessary before these mutants gamn
control varies with the antibiotic used and there are two distinct
patterns  Withn a short time and 1n only a few generations 2 high
level of tesistance for example to streptomycin may occur  This 1s
called single step or streptomycin pattern resistance 1t 1s usually
permanent and 1rreversible

In the case of the sulphonamides pentcillin the tetracyclines
chloramphenicol novobiocin polymyxin and bacitracn resistance
sncreases gradually in the course of many generations each of which
1s only very slxghdy more rcsnsmnt than the preceding generation
This llin type 1s often rever
sible when the mﬂucncc of the drug 15 removed

These tw o patterns of resistance are explained on genetic grounds
The genes catrying y 1l are of uniformly low potency
and become gradually and Lly re
sistant ‘The gcnes carrying streptomycin reststance are of low and
high potency Depending upon the type of mutation there will be
an eatlier development of moderate or hugh rest tance

‘The pattern of resistance depends upon the antbiotic rather than
the organism (Table 6) The same bacterra develop erther pattern
depending on the antibiotic to which they are exposed
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MECHANISM OF DRUG RESISTANCE

Since the mode of action of antbtotics 1s unknown the mechanism
of resistance 1s hypothetical Popular cutrent theortes are those of
mutation and of adaptation of the organismto itsaltered environment

Antibactertal drugs alter fundamental physiological processes
essential to efficient teproductton and continusty of the bacteral
spectes This attack may be met defensively by a sertes of physio-
logteal modifications designed to ensure bacternl survival The
resistance may occur rapdly 1n one step ot in the course of several
generations It may continue when the influence of the interfering
antibiotic 15 removed, ot 1t may only be temporary

The introduction of other agents can modify this sequence and
this 1s the physiological basis of combined chemotherapy

The means by which the resistant variant ensures 1ts survival may
be
By development of an alternative metabolic pathway which
by passes the one mhibited by the antibiotic
By producing 2 substance which 1s destructive to the anttbtotic
eg pentcillinase produced by natutally occurring pentcillta
ressstant staphylococet
By metabolic adaptation 1t may use the antibiotic nstead of the
normal metabolite This may proceed to complete dependence
on the drug Streptomycin dependent orgamsms have been
observed frequently
By producing an excess of substrate with which the drug competes
for enzymes ‘The best understood example 15 the increased
formation of para aminobenzoic acid by sulphonamide reststant
strains
By decreasing sutface permeability and so preventing the drug
reaching vital ntracellular mechanisms
The cycle by which resistance 1s perpetuated must also be con
sideted Because of their sumple structure intimate coatact with the
environment and short generation time bacteria areessentially plastic
and readily adaptable to the changing msler  Bactersal varants
ncluding drug reststant ones may atise by thus adaptation to a
drug-containing environment

The alternative and more widely held theory tnvokes mutational
vamants In any drug sensitive colony of organusms there ewst a
very small number of resistant mutants with a different genetic
constitution  When the sensitive population ts destroyed the rests

~

[
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Presention and treatment

‘The indiscstmunate use of antik 15 to be d d but
cannot be halted The only practical means of mimmusing the use of
penicillin 15 to avord prescribing 1t 1n a relatively meffective form
This applies particularly to throat tablets chewing gum and to
penaillin creams which ate potent sensttisers
Muld reactions xcspond to oral or intravenous antthistamine drugs
or to sul 1 Severe may demand the
early use of intravenous hydrocortisone  Handlers of streptomycin
powder patticularly nurses should be warned to use protective
gloves or a barrier cream on their hands from the moment they open
the package until they have discarded the used syninge Not only
may the hands be 1nvolved but also the face ot 2ny other part which
may be touched Contact can be avoided by withdrawing the exact
dose mto the syringe directly from a rubber-capped vial

LOCAL TOXICITY

This tncludes the pain of tnjections of polymyxin and bacitracin
injury to the sciatic nerve due to poot injection technique and
phlebitis following intravenous tetracycline Intrathecal penscillin
has been said to cause memngeal irntation but this was due to
impurities which are rarely present in current commerctal penscilling
The value of intrathecal pemcilin when indicated outwetghs the
rare nisk of local reactions Oral penicrllin preparations may cause
varying degrees of black tongue a transient reversible pheno-
menon This has also been observed following oral tetracycline
and chloramphemcol but 1t 15 of little 1mport compared with the
severe mucosal lestons which may follow their use The change 1
bactersal flora of the gastro-intestinal teact allows the overgrowth of
saprophytes normally held in chech by a balanced flora The most
sigtficant 1s Candida (Monilia) albicans which can cause stomatitts
enterocolitts with diarrhoea proctiss pruritus ani and vaginitis
If the drug 15 stopped the flora eventually reverts to normal and the
mucosal lesions usually subside Sometimes 1t may be necessary
to duce another to monihal overgrowth
This 15 the basis for the former use of yoghcurt which contains a
harmless lactobacillus  Oral nystatin 1s now preferred

Sull more sinuster ts the development of enterocolitis due to a
pathogen commonly Staph aureus which 1s resistant to the oral
antibiotic being used (p 168) The sudden onset of severe diarthoca




CHAPTER 3

GOMPLICATIONS OF CHFMOTHERAPY

HYPERSENSITIVITY REACTIONS

TaE widespread and often indiscriminate use of antibiotics has
provided a sufficiently umiversal senstttsing dose to allow subsequent
hypexsensmvxty reactions when patients again recerne the antibiotic
(Table 6) These reactions develop not only tn the allergic subjects
but also 1n patients who had hitherto been free of sensitrvity reactions
Pentcallin 1n particular, 15 responsible for both immediate {anaphy
lactic) and delayed allergic reactions These are not only due to its
wide pread usage but also posstbly because pentcillin 1s the product
of a fungus and shares some of the antigentc properties of this group
Human fungal infections may therefore provide the 1nitial sensitisa
tion for subseq 1hyp 1vity reacttons Conversely,
pentctllin espeually 1n owntment form 1s lisble to exacerbate fungus
infections of the shin
Immediate reactions ate the more dramatic for laryngeal stridor
ot bronchospasm a shock like state or even sudden death may
follow within minutes of the admunstration of pentcillin  Fatal
reactions may follow intramuscular 1ntravenous or intrathecal
administration but they are extremely rare
Delayed hyp tvity develops 1nsidiously 1n the ensung days
or wecks following the first course or second dose causing serum
sichness ot skin rashes which may be urttcaral vesicular erythema
tous or exfolrative
The drug fever and rashes which may follow therapy with
sulphonamides streptomyen polymyxtn the tetracyclines novo-
biocin vancomycin isontazid and PA S are not so common or
troublesome  Contact dermatitis of hands and face may occur
espectally 1n nutses who handle steeg cin powder Swelling of
the eyelids 1s an early fe of st cin y
On rare occasions sulphonamide hypcrscnsmnty has provoked
haemolvsis and thrombocvtopenia and 1t has been incriminated as 2
cause of subsequent penarteritis nodosa
Ag ranulocytosts and aplastic anaemta may follow chloramphentcol
therapy Their occusrence with repeated courses suggested 2 sen
stuvity reaction but the nitrobenzene radicle contamed tn chloram
phenicol 15 a well recogmsed direct depressant of the bone marrow
36
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profound dehydratton shock and collapse resembles cholera and 1t
ts assoctated with a stmulatly high mortality

Presentton and treatment

The undesirable effects on the gastro-mntestinal tract usually
subside following withdrawal of the drug and the return to 2 more
normal mtestinal flora  Persistent and unpleasant pruritus ant and
vulvae may be relieved by local hydrocortisone omtment

If momuli2l overgrowth 1s significant the fungicidal action of oral
nystatin may prove helpful It should be given 1n addition if pro
longed ycline therapy 1s plated

Staphylococeal litas ol ds early and enesgetic treat
ment Duatthoea i1 a pattent recetving broad spectrum anttbrottcs
demands immediate microscopy of the stools for Gram positive
cocct Stool culture should also be performed although treatment
should not be delayed until antibrotic sensittvaty results are available
Death 15 due to overwhelming toxaemia and also due to the pro
found dehydration 1t 15 thus imperative to commence intravenous
infuston as soon as the conditton 1s suspected on chnical grounds
The offending antibiotic should of course be withdrawn but 1t
may be substituted by another to which the staphylococcus 1s
sensitive  This 15 usually the antibtotic i Jeast cutrent use or one
of the several newly introduced ant1 staphylococcal agents such as
erythromycin novobtocin oleandomyetn or cn

SYSTEMIG TOXICITY

Nephrotoxaety

The sulphonamudes are hable to precipitate as crystals 1n the
unnary tract  Under conditions of extreme heat and in the de
hydrated patient this may proceed to oliguna and anuria In the
debilitated elderly and bed ridden patent the crystalluria may be
a contributory factor to renal calculus formation

‘Three antibiotics 1n clintcal use are directly nephrotoxic—neomy
<in polymywn and bacitracin  In the case of neomycn thus
damage 15 ly severe to preclude its p L use and con
fine 1t to harmless topical applications or since 1t 1s pootly absotbed
from the intestinal tract to oral use Polymyxin and bacitracin also
cause albuminuria haematursa and casts mn the urine  The hidney
damage ts mulder and reversible and 1n sertous infections with
organisms resistant to other agents slight nephrotoxictty 1s out
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therapy withP A S may cause hypothyroidism potasstum defictency
and mote rarely hypoprothrombinaemia

Pretention

Cateful observation of the patient under treatment should unmask
early evidence of toucity If a patient tecerving sulphonamudes or
chloramphenicol develops a sore throat oran unexplamned recurrence
of fever a leucocyte count should be done to exclude leucopenta
The development of tinmitus may be a warning of streptomyein
toxtcity and audiometry s indicated ‘The urtne should be examined
datly 1n patents treated with polymymin and bacitracin

DRUG RESISTANCE

Undoubtedly the greatest disadvantage of chemothetapy when
viewed as 2 world problem 1s the develop of bactertal
(Table 6) Gradually increasing resistance of most pathogenic
bacter1a to the frequently used antibiotics makes the quest for newer
agents mote urgent and their appearance still more welcome In
the control of infectton succeeding antibiotics matntata control only
as long as bacteria remain sensitive to them  They ate then super
seded but may again be useful 1f organt ms return towards their
orginal sensitive status

Sulph de resistant g provided an early warming of
drug resistance  Subsequently p dlin resistant ofg: and
streptomycin resistant tubercle bactllt have become commonplace
Ezemplifying the continuous warfare with each new antibiotic 1s
Staph aureus Omnginally the vast majonty were pentcilin sensitive
but now three quarters of faspral strans ate penscillin resistant and
nearly one half of these are resistant to the tetracyclines Erythro
mycin resistant organtsms are also becoming tncreastngly common

Rest tant variants in viral and rickettstal mfections have not vet
developed but this may be due to the relative youth of antiviral
and ants nickettsial chemotherapy The mechanismof drug resistance
15 discussed on page 34

Cross resistarce

Orgamsms ressstant to certain antibtotics may be found naturally
reststant to other antibotics to which they have not been exposed
Thus applies to the three tetracyclines 1f an organism 1s tetracy cline
resistant 1t 15 probably resistant to chlottetracycline and oxytetra

D
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weighed by their distinct advantages as effective antibiotics
Nevertheless the urine should be examined daly for alburmin and
casts, and blood urea determinations performed twice weekly

Nearotoxuctty

Streptomycin damages the vestibular portion of the exghth cramal
nerve leading to vertigo, which may be permanent In the early
days of tuberculosts chemotherapy elderly people recetving large
continuous doses wese particularly affected Dihydrostreptomyetn
was mntroduced as an alternative, but 1t affected the auditory portton
of the exghth cranial netve, causing permanent deafness In choosing
between these two drugs the possibility of vertigo must be balanced
against possible deafness Vertigo can be compensated by eye
reflexes and 1t 15 chuefly troublesome at night Deafness has no such
compensation and this 1s a great atgument agatast the use of dihydro-
streptomycin  Early objective evidence of eighth nery & tnvolvement
are high tone loss and high pitched tinnttus  Pattents even if
elderly are unlikely to have this complicatton with a total dose of
less than 25 g of stteptomycin

Occastonal treversible central nervous system signs including
paraesthestae ataxra diplopia and nystagmus have followed the use
of polymywin  Peripheral neurstts 1s an infrequent accompamment of
1sonazid It 1s due to pyridoxune defictiency for the urinary excretton
of this vitamun 1s greatly increased by isoniazid

Huematoposetic effects
Leucopema ag:anulocy tosts and aplastic anaema have followed
the use of sulpt and ) ! Although these

effects are exceedingly rare by companson with the quantities
prescribed they are suffictently alarming to demand caution 1n the
indications dose and duration of their admintstration

Otbers

Apart from these well recognised toxic effects on the hidneys
nervous system and bone marrow there are also various systemic
disorders whach are less dangerous but wotthy of early recognition
They are peculiar to individual agents and they are infrequent
Methaemoglobinaemta 1s no longer commonly seen tn pattents
recetving sulphonamudes  During treatment with novobtocin a
rased 1cteric index 1s occasionally noted It s thought to be due toa
yellow plasma pigment metabolite of novobtoctn Prolonged
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fesistant pneumonta ogly hemuse they have fatled to respond to
oralp llin or to llin gtven for too shorta
ume A good result may follow fmore 1mtensve use of the same
antibiotic

The causative organism Is tnaccessible to the antiblotic  This
may be due to mpermeable fibrous tissue any local abscess
should be drained and instilled with the appropmte auubxouc
Alternatrvely may be llular as 10

where relapses are due to survival and eventual multiplication of
the sheltered intracellular bacteria

Although the antibiotic may be effective agatnst bacteria 1t will
not neutralise towun alteady present and toxaemia may persist
Duphthera 1s an example of this and 1t ts imperative that antitoxin
be used 1n such infectsons

Mixed infections may be difficult to control They demand careful
assessment of the sensitivities of the bacteria concemed

The overwhelming natute of the afe the of
vital argans suchas s the adrenal cartex poort nutrtion of the host
accompanying chronic diseases such as hepatic airthosts aleo-
holtsm or mephmtts  cotncident trcatmcnt with cortisone or
corticotrophin - These factors profc host

and may convert 2 muld 1nfection 1o a fulminant one
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cychne  Erythromyen, carbomycin, spiramyan  oleandomycin
shate reststance and streptomyan 15 linked with dihydrostrepto-
mycin and neomyctn  The relattonship seems to be chemical

simularity
In this connection it might be noted that pentcillin reststant
organisms may become less tof llin after exy to

broad spectrum antibiotics or streptomyctn  This phenomenon 1
not understood but its practical implications are tmportant

Prevention of resistance
Tht depends upon the following principles

1 High doses of the drug from the outset to mimmuse the develop-
ment of bacterial resistance

2 Combined chemotherapy The best example of this 1s the addition
of PA'S or 1somaztd to streptomycin 1n the control of tuber
culous infection The incidence of streptomycin resistant strains
of tubercle bacilli are markedly decreased ‘The addition of
oleandomyctn to tetracychne or novobiocin to erythromycin may
prevent the emergence of resistant staphylococet

3 Avotdance of the indiscrimtnate use of multiple antibiotics having
an antagonistic action

4 New and chemucally different anttbiotics are more likely to be
valuable than new but chemucally similar analogues of their
predecessors

5 Ringing the changes with vatious antibrotics may be commen
dable when judiciously employed The zest gtven to pentctilin
when the tetracyclines became popular has caused many penicilin
resistant organisms to recover thetr sensitivity

CAUSES OF THERAPEUTIC FAILURE

When faced with an infection which does not appear to be

responding to chemotherapy the possible causes include

1 The nfection 15 due to antibrottc nsensitive organisms or
drug resistance 1s developing rapidly Antibiotic sensittvity tests
of the 1solated organisms are helpful before a change 1s made to
the appropriate antibiotic or to combined chemotherzpy which
may halt the developing resistance

2 The antibtotic has been used for insuffictent time Time and
patience alone may correct this although many patients are
referred to hospitals with the 1mtal diagnosis of pentallin
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CHAPTER 4
FUNGI

Funr ate generally much larger than bactera with a complex
structure destgned to permut both sexual and asexual means of
reproduction  Although grouped with fung1 the actinomycetes
occupy 4 half way house between fungt and true bactera They are
bacteria like 1 size and morphology but demonstrate branching
which 15 a feature of fungt

Of the thousands of known fungi very few have been found
pathogenic to man ‘They can be subdivided nto those causing
superficial lesions and those producing deep seated nfections
‘Whereas the former are relatively innocuous the deep mycoses may
be Tughly fatal or cause prolonged morbidity

SUPERFICIAL INFECTIONS
Fungal infections 1nvolving skin hair follicles and flexures are
mild supetficial localised and not fatal They have a world wide
disteibution but are prevalent 1 warm motst climates

DERMATOPHYTES
‘The dermatophytes consist of three genera of fungi-—epidermo-
phyton and trichoph hich have 2 vatying

P

affimity for skin nails and hair (Table 7}

Epudermophyton Fung: of this genus have a predilectton for skin and
nails but the hair 15 not mnvolved Epidetmophyton floccosum
causes ringworm of the groin and of the nails and also the common
athlete s foot tinea pedts

Microsporum ravolves shin and hair but natls are unaffected Micro-

‘TABLE 7 —ECTODERMAL TISSUES INVOLVED BY

DERMATOPHYTES
Genus Skin | Natts | Hair
Ep dermophyton + o
crosporem + o +
Trchophyton + + +

47
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from the lestons are placed on a glass slide 2 few drops of 20 per
cent potasstum hydroxide solution added a cover glass apphed and
the preparation heated slightly In preparations prepared direct
from the sub d pathological sp 1t 15 1mp to dis
tingussh spores from fat globules and mycelium from fibnn strands

With the exception of Actinomyces tsracli the fungt can be
cultrvated on routine mediz under aercbic condittons but their slow
rate of growth demands that cultures should be maintained for two
weeks and that they should be protected from drymng  Although they
have no spectal nutritive requitements the addiuon of sugar 1s
helpful peptone mal gar1sthe basis of the trad 1 Sab d
medium A skin test has been used for the diagnosis of Tricho-
phyton gypseum infection (Table 24)

TREATMENT

Although there 15 no specific treatment for superfictal fungal

infections  diffetent fungicides have varying degrees of success
en s d by acute 1nf} with oederna soothing

applications contatning boric acid or calamine should be applied as
continuous wet dresstngs  If there 1s lLittle or no inflammatory
reaction  undecy or prop aad ot Castellant s
paint may be employed Hyperkeratos:s 1s treated by Leratolync
preparations such as salicylic and benzoic acid ointment massaged
1nto the affected area mghtly Dusting powders are invaluable 1n the
T and of pl d sup ! fungus
infections of the skin

Vartous chemicals tacluding gentian violet and sodium proptonate
have been ded to control 1nfe due to Candida
albreans but st 1s mote pertinent to determine the precipitating
factor caustng 1ts overgtowth

Conunued use of antibotics 15 a major factor and they should be
stopped The tntroduction of another organism 1n an effort to
countetbalance C albicans 1s a basis for the use of yoghourt which
contains a lactobacillus This was occ Iy ful 1 g
the mucosal flora and suppressing spread of monid2 but the
1ntroduction of a fungiade nystatn has proved more effective 10
the control of momlial overgrowth Nystaun 1s given by mouth 1n
doses of 1 mega umt daily 1n divided doses for intesttnal monthiasts
topically as an ointment or tn the form of vagmal pessaties for
momhal vagimng

Fungus nfections of the skin may provohe hypersensitimaty
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sporum audoutnt only occurs tn man causing nngworm of the
scalp The hairs ate charactenistically broken off a short distance from
the surface of the scalp, leaving hatr stubs sutrounded by spores
Trichophyton 1nfections involve skin nails or hair ‘Trichophyton
gypseum causes the common tinea pedis or athletes foot T
tonisurans causes a scalp ringworm, T schoenleint 1s the cause of
favus 1n the Mediterranean regton, 'I' rosaceum 1s responsible for a
disfiguring ringworm of the beard

NOCARDIA MINUTISSIMUS

Nocardia minutisstmus causes erythrasma This 1s a supetfictal
mycosts affecting principally the gromns but the axillae and inter
gluteal clefts may also be involved It commences as a scaly macule
which spreads slowly to form yellow or brown scaly patches with
reddened edges

CANDIDA ALBICANS

Candida (Momlia) albicans has been recogmsed for over 100 yeats,
but lesions due to it have become 1ncreasingly prominent since the
introduction of the broad spectrum antibiotics It 1s an oval
budding yeast lihe fungus which 15 present as a constituent of the
notmal flora of the mucous membranes When this flora 1s upset by
intercurrent 1nfections debilitating disease or over cealous use of
antibiotics 1t may become the domnant growth and provohe lesions
of the mucosa When 1nvolving the buceal mucosa it 15 commonly
referred to as thrush but it may also cause red excortated lestons of
the skun flexures troublesome vulvo vaginitis and practitis or even
1nvade the lungs and large areas of the imtesttnal tract

MALASSEZIA FURFUR

This fungus causes 2 superficial skin leston préyraasss sersicolor
characterised by circumscribed brownish scaling patches on the
trunk and shoulders but with very little accompanying inflammatory
reaction The patches show golden brown fluorescence 11 Wood s
light The causative fungus has not been cultivated but 1ts appeat
ance tn scrapings 1s distinctive

DIAGNOSIS
‘The diagnosis 1s latgely clinteal based on the charactersstic
lestons and 1n particular thetr location Demonstration of myeelial
elements and spores may be made by direct microscopy Serapings
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ASPERGILLUS FUMIGATUS

‘The blutsh mould oftcn prcscnt on stale damp bread belongs to
the llus group 1s the pathogen most
commonly associated thh human mfectlons It has long been
recognused as a secondary invader of chronuc suppurative lesions of
the broncht lungs pleura sinuses and ears It has been observed
tn chronic tuberculous cavities in gang lung and also
foetid empyemas  Despite the decline 1n tocidence of these severe
pleuro-pulmonary nfections or perhaps because of speafic anty
bactenal chemotherapy aspergillosis 1s now seen 10 a more pure
form ‘The fungus may provoke a vartety of chrome granulomatous
lesions of the lung The radiological picture suggests cavitation
ﬁbrosls or sehd lcslons whlch may be confused with that of a

1 c 1t seems possible
that some uf thcse lestons may be secondary to the prolonged use
of antibiotics 1n the control of bacterial wnfections because fungal
1nfectsons are prone to become dotminant under such circumstances
Systemic 2spergillosis has been observed following anttbiotic
therapy Although fimsy this evidence 15 sufficient to counsel
caution 1n the prolonged usc of antibiotics n the control of bronchiis
and other chrontc b:onchopulmonuy aﬁccmms

Treatment Int: d o015 g daly for
10 days 15 worthy of tral Surgcry 1s indicated for chronic pec
sistant pulmonary infection or if a solid aspergtlloma of the lung
cannot be distinguished with cestainty from a bronchial neoplasm

CRYPTOCOCCUS NEOFORMANS

‘The encapsulated yeast like fungus Cryptococeus neoformans or
‘Torala histolytica which hzsawoxld wldc dxsmbuuon 1sresponstble

for torulosss 2 d Clinteal
presentations include 1solated suk \
lcsmns ot subacute memngitis {page 160) It may be confused with
or sarcord both of which may extubit
I 1 and

The cansative organism should be sought 1 sputum and 1 the
spinal fluid by direct mucroscopy using 1ndia ik or mgrosin to
outhne the capsule and speaific antiserum to detect capsule swelling
Specimens should be cultured on Sabouraud s medium and observed
for up to one month

Treatment Local lesions are treated by surgical dranage and
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reactions with other fungus products The most important and
widely used product 1s probably penucillin - Caution should therefore
be exercised when prescribing pentcilin 1 the presence of skin
fungus mfecttons

SYSTEMIC FUNGAL INFECTIONS

There remains a heterogeneous collection of fung: which produce
deep and spreading lestons and may even endanger life by 1avolve
ment of vital organs

ACTINOMYCES ISRARLI

The actinomycetes have certain features in common with bactersa
espectally mycobacterta and with fungs  Actinomyces 1stacht 1s a
Gram posttive filamentous orgamsm whtch shows true branching
Unlike some actinomycetes 1t 1s non motle and 1s not zcid fast It
ts the only pathogenic fungus which prefers to grow anaerobically

Although 1t may be found tn the normal flora of the orophatynx
tonstls or tn decayed teeth under certan 1l understood ctrcum
stances which may include 2 symbiotic alliance with bacteria 1t
flourishes and provokes the chrontc granulomata which are typical
of actimontycosts

The common sites of invalvement are cervico facial pleuro
pulmonary and caecal areas The charactertstic leston 1s 2 hard red
panless granuloma which developsinsidiously eventually b
fluctuant and dischatging The pus contains masses of branching
mycelia which resemble sulphur granules The resulting sinus
tracts whether they open to the surface or form intesnal fistulae are
slow to heal If the orgamsm 1s not found in the exudate tt should
be sought 1n biopstes of the stnus tract

Treatment In vitro tests show that there 1s great vartation i the
sensttivity of this organssm to penicilltn and this antbiotie should
be admunistered 1n large doses for a prolonged course of treatment
Ten to twenty mullion units daily may be necessary to ensure that an
adequate amount penetrates the fibrotic lestons and this should
be continued for at least four weeks If pemucillin appears to be
ineffective, combined therapy with sulphadiazine and tetracycline
should be tried  Surgical & ge with 11 of the antib
of chotce should also be undertaken It 1s possible that a major
influence of the antibiotics is against the bacterta which accompany
the fungus so depriving 1t of a symbiotic alliance which determunes

the pathogentcity
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practically confined 1n 1ts distmbution to the North Amerntcan
continent Blastomycin skn tests would suggest a higher madence
of inappatent infections than that observed climcally A primary
skin uleer, usuzlly onan exposed surface signifies a site of entry but
prmaty p osts 1s also d suggesting a
respiratory portal of 1nvasion Blood botne dissemination 1nvolves
lungs liver bones adrenal cortex, brain and other organs causing a
sentous generalised granulomatosis with a grave prognosts  The
fungus 1s found 1n sputum and by blopsy of 1nvolved organs

Treatment There 15 0o but stilbamud,
and undecylentc acsd are worthy of prolougcd trial  Sulbamudine 1s
admumstered 1n daily doses of o-15 g intravenously for two weeks
with rest pertods between courses  The 1tial dose of undecylerc
acdis 5 g daily and 1t should be 1ncreased to a maintenance dose of
20 g daily by mouth for several months

COCCIDIOIDES IMMITIS

Unltke the other yeast like fungs Cocadiordes mmmutis never
reproduces by buddmg but by spore formatton withn the tissues
It causes which 1s end inthedry dusty areas of
the south western Unuted States and particularly prevalent 1n the
San Joaquin valley of California  Direct infection from man to man
does not ocenr

The eptdemiological and clinteal aspects of this dxsezse ate m

many respects stmilar to tuk J Primary domy costs
follows inhalation of the infective spore It may be asymptomatic
and only 11 d by a dioidin skin test (Table 24)

sumular to the Mmtoux test and by calafied lesions 1n chest radio-
graphs alternatively 1t may present as erythema nodosum or with
y tract post primary ot secondary
cocudnmdomycosxs may ensue 1n the following year and results 1n
thin walled cystic pulmonary cavities or 1n visceral central nervous
system skeletal and subcutaneous gmnulemztous lesions
In order to distinguish 1t from tut

search
for the causative organism in sputum pleural ﬂuxd gastric washings
spinal fluid and 1a biopsy material 1s necessary  Serologieally
precipitin and complement fixation tests ustng cocadioidin antigen
ate useful 1n duagnosts and prognosts A high antibody itre 1n the
complement fixation test 15 onunous and heralds progressive
dissemination of the infection

Treatment Primary cocaidiordomycosts lihe primary tuberculosts
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radiotherapy  Some success has been claimed followsng the use of
actidione for torula metungitts which was otherwise always fatal

HISTOPLASMA CAPSULATUM

Skin tests and serological surveys 1 the US A suggest that
napparent nfection with Histoplasma capsulatum 1s more wide
spread than would otherwise be suspected from the incidence of
overt bistoplasmosss Suggestive of such subclinical infectton are
patients with mihary calcificatton 1n thetr chest radiographs i whom
the tuberculin test 15 negative but a histoplasmin skin test 1s posttive
The highest incidence ts mn the state of Ohto It commences as 2
respiratory tract infection following inhalation of spores contatned
indust Infrequently thereis widespread dissemmatton of the fungus
with lymphadenopathy hepato splenomegaly, and granulomata
mvolving many organs

The oval yeast like budding cells of H capsul 2104
mucrons They may be recovered from sputum blood ot sternal
mareow scrapings from superfictal lestons or from biopsies of
lymph nodes spleen or liver  They may be found within the cells of
the reticulo-endothelial system or within the phagocytic cells of the
blood or marrow Culture on Sabouraud s medtum should be
marntained for at least one month Intraperitoneal taoculation of
mice may also be helpful

A complement fixation test shows a rising tire of antibodies
withina few weeks of infection A hugh niteal titre suggests previous
infection and some measure of immuntty

The histopl. skun test 15 perfc i Like the M: reaction
and 1nterpreted 1n the same manner (Table 24)

Disseminated granulomata with no evidence of circulating
antibody carry a grave prognosis for there 1s no specific treatment
‘The primary pulmonary form has an excellent prognosis and 1s
mdeed often only diagnosed retrospectively by rouune chest
radtography

This infection 15 now bemng recogmsed in speliologist  who
contract the infection from cave-dwelling bats

Treatment ‘There 1s no specific thempy

BLASTOMYCES DERMATITIDIS

Blastomyces dermatitidis 1s a budding yeast like fungus 8 to 18
mucrons 10 diameter It causes a chronic suppurative granulomatous
fection blastorpycons somewhat simular to histopl: but
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PROTOZOA AND METAZOA

PROTOZ0OA

Prorozoa are 1l g a k

group varyimng In size ccmplcxlty of structure and mode of repro-
duction For nstance the relatively sumple Entamoceba moves by
extrusion of p eudopodia whereas the trypanosomes move by
means of flagella Trchomonas divides by binary fission whereas
the plasmodum group for example have achieved altetnate sexual
and asexual reproduction

ENTAMOEBA HISTOLYTICA (Table 8)

Entamoeba hustolytica is & granular coloutless nucleated mass of
cytoplasm about 3o tn diameter In 1ts passage down the intestine
1t shinks 1nto a more resistant cyst containung four nuclet a vacuole
of glycogen and black stamning chromatoid bodies  Since most of the
active motile amoebae are destroyed by gastric juice these resistant
cysts are the forms passed 1a facces and are responsible for spread of
the disease  Cysts mise to the surface of 4 33 pet cent zinc sulphate
solution and can be 1dentified by rodine staining this techmque
provides an easy means of 1solating cysts from the stools in chrontc
dysentety

Actively motie multiplying b the sub
of the caecum and colon forming small abscesses which proceed to
flask shaped ulcers or they may be contained 1n granulation nssue
to form tumour like masses (amoeboma) Fibrosis and stricture
formation may follow Passage of amoebae along the portal vein
zesults 1n amoebic hepatitis and for amoebic abscess of the liver

Duagnosis of amoebuasis should be suspected 1n any patient with
intractable lower intestine symptoms espectally 1f he has resided 1n
the tropics (dtagnosis and treatment p 170)

TRYPANOSOMES (Table 8)

Trypanosomes ate transmutted to man by the bxtes of infected
tsetse flies causing tey occurs
1n endemuc beits mhabned by the tselsc vector There ate three
common spectes of tryp related to d endemic
belts—T gambiense (Belgian Conge Gold Coast Cameroons

b1
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1s largely self imiting and confers protective immunity to the
majority of affected indivaduals Localised restdual pulmonary
cavittes may be resected There 1s no effective treatment for the
dissemtnated form of the disease although prodigiosin 15 said to
have halted dissemination 1 a few Negro patients who seem to be
particularly vulnerable to the progressive disease

SPOROTRICHUM SCHENKIT

The gemus Sporotrichum 15 commonly saprophytic 1 the plant
kingdom but man may become infected by the pricks of thorns
causing sporofrichosss  Thus infection 1s more commonly seen 1n
farm labourers and horticulturists  Sporotrrchum schenkit produces
a granulomatous subcutancous nodule up to three months after
1noculation of an exposed part of the body Thts nodule may ulcerate
and discharge a little thin pus, the regional lymph nodes become
enlarged and hard and secondary nodules may appear in the course
of the draining lymphatics Rarely there 15 dissemination of the
fungus leading to granulomata of bones and lungs

The organism or its spotes may be found tn the dischatge or from
biopsy material and 1t grows readily m Sabouraud s medium

Treatment ‘There 1s no specific therapy, but the local lesions
eventually heal and this may be helped by oral potasstum todide
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LEISHMANIA (Table 8)

Leishmania donovant causes visceral kala azar and L troptca
leads to 2 cutaneous Oriental sore The orgamsm s carried by
sandfly vectors

The wisceral form may have an acute onset with a charactertstic
double temperature peak 1n twenty four hours and with drenching
sweats A protracted 1llness follows with wasting marked spleno
megaly lencopensa and anaemia

‘The cutaneous form commences as an itching papule at the site of
asandfly bite Thus becomes larger indurated secondarily infected
and eventually ulcerates with a hard red edge Bacterial con
tamunation commonly masks the presence of the protozoon so
mucopus should be removed by cleansing before the parasttes are
sought 1n the serous exudate or 1n the wall of the ulcer

Diagnosts 15 established by recovery of the protozoon from the
blood lymph nodes liver spleen sternal marrow ot sceapings of
the cutaneous ulcer Intracellular Leishman Donovan bodies are
displayed by Leishman or Giemsa stamming of the aspirated matertal
or following culture 1n special media

Thete are also blood changes which are suggestive of kala azar
There 15 2 marked neutroperua with relative mononucleosts and
raised serum globulins for which Napier s formol gel test 1s positive
(One drop of commerctal formalin mixed with 1 m! of the pattent s
serum at room temperature causes solidsficatton simular to botled
white of egg within twenty minutes or so )

Treatment The p antimony compounds are effective 11

kala azar Freshly prepared sod 1mony gl
solustib may bead d

enously or i larl
‘Ten per cent solution should be given in mntravenous doses of 300
mg daly for one week Ethylstibamine (ncostibosan) may be
used 1ntravenously as 2 § per cent solutton 1t 1s said to be more
effective but also more toxic

An unrelated synthetie aromatic diamudine pentamidine 1sethio
nate 15 an alternative effective agent 1n kala 2zar It may be given
1atravenously or intramuscularly 1n doses of 3 mg fkg body weight
datly to a total course of 3 g

‘The fi

13 ponds less f: ly to ch therapy
Surgical debridemnent and antibiotics to control secondary bacterial
infection are recommended to mimmuse the degree of scarring which
occurs with healing

E
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Nigeria) T rhodesiense (Rhodesia Mozambique) and T cruz
(Brazil and other parts of South America)

Within three weeks of being nfected with T gambiense or
T rhodesiense febrile lymphadenopathy develops with recutrent
erythemas and oedema This septicacmic phase 1s followed by
central netvous system signs from which the name sleeping
sickness 1s derived T cruzs snfection 1s distinctive to the Ameticas
(Brazilian trypanosomiasis or Chagas disease) It develops acutely
10 children or more insidiously 1n young adults A local indurated
oedematous reaction at the site of the bite 1s followed by regional
Iymphadenitis, septicaemm and finally involvement of the central
nervous system cardiovascular system liver and spleen

Diagnosss  Trypanosomes are found 1n the blood cerebrospinal
flwd or by lymph node puncture Lumbar puncture may lead to
infecttve blood penetrating the spmnal flud and 1t 15 advisable to
delay this procedure until twenty four hours after the first dose of
the ant1 trypanosomal drug

Auto agglutination of red blood corpuscles or a decistve fall a the
erythrocyte sedimentation rate following pentarmidine or suramin
are suggestive of the disease

Treatment Apart from general and symptomatic measutes this
should be directed tow ards a rapsd elimsnation of trypanosomes from
the blood and other tissues six monthly drug prophylaxis in endemic
areas and an intenstve programme for the control of tsetse flies

Specific chemotherapy with suramin (antrypol Bayer 205
germantn) or pentamudine 1s effective against the blood borne try
panosomes but if there 1s cerebral involvement 1t s essentral to usc
tryparsamude or Mel B which penetrates the blood brain barsser
MelB a pound of mel oxide and d prol
travalent arsentc, s more toxic than tryparsamude and should be
reserved for advanced neurological cases due to tryparsamide
resistant trypanosomes

Suramin 1s given 1n 1 g doses mtravenously every other day
during the first week and then weekly to 2 course of 10 g Penta
mudine 1s admimstered intramusculatly 1n doses of 3 mg fhg
daitly for ten days It should not be gtven to patients with renal
disease

For nesrvous system tnvolvement tryparsamude 15 grien intra
venously 1n doses of so mg /hg weekly for erght weeks Mel B
1s given by mouth or mntravenously 1n courses of 1 to 3 mg /kg
for four days
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patasites are sparse and should be statned 1n dilute Giemsa solution
Ustng Lesshman s stain thin films may be used to confirm the spectes
of parasite

Treatment

Prophyl P I (palud ) should be p bed notg
doscs datly for one week before ﬂnd four weeks after leaving
endemuc areas For the indigenous population o4 g weekly 1s
suffictent  Proguanl 1s a relauvely slow acting schizonttade  Tralso
has a true causal prophylactic effect agatnst malignant falciparum
nfection inhibiting the pre and exo-etythrocytic stages of develop
ment Pymmethamune (25 mg) and chloroquine (03 g base)
weekly are effective alternatives agamnst parasttes which develop
proguani] resistance

Acnte attack A rapudly acting schizonticide 1s essential  Chloro
quine has the advantages that 1t does not precipitate blackwater
fever and 1t 15 effective against all forms of malarsa It may be given
by mouth Jarly or intra 1y but 1ts tapd intra
muscular absorption makes the intravenous route unnecessary The
oral dose 1s 1 g chloroquine base mitially followed by o 3 g daily
for three days altermatively o . g chloroquine base may be given
1ntramuscularly every six hours for the first twenty four hours In
children parenteral dosage should be caleulated as 5 mg /kg daly

Quinine may be employed because of 1ts rapid rate of action Its
drawbacks are that 1t may precipitate blackwater fever it may lead
to chronuc latent falciparum tnfe may
cause abscess formation and the effects of cinchonism are unpleasant

Mepacrine hydrochloride 15 also sometimes used for the acute
attack It 13 2 schizontiade which acts on the early stages of the
asexual cycle of all parasites and ean effect radical cure of falciparum
infection TItis grven in doses of o 3 g thrice datly for the first day
twice daily on the second day then o x g thrice daily for five days

Prnzrllmrx of long I:mt rz/apm due to parasites other than P

primaquin d pt an 8 amuno quinoline drug has
b:en used 1n adult doses of 15 mg daily fortwo weeks Itis effective
in eradicating the exoerythrocytic tissue stages of the parasite
Since 1t 15 relanvely ineffectrve against the asexual blood stage
chlotoqum: should also be given Prtmaqune should not be
with

which the risk of vascular
haemolysts due to primaquine
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PLASMODIA (Table 8)

The malania parasites Plasmodium vivax, P malarize and P
falaiparum are responstble for three distunct types of fever, tespec
tively berugn testian quartan and malignant malana  The parasite
undergoes a sexual stage of dev elopment 1n the anopheline mosquito
By the bite of an fected female mosquito infectton 1s transmutted
toman who 1s anintermediate host for the asexual stage of develop
ment of the parasite 1n human red blood corpuscles and liver

(Table 9)

TABLE 9 —MALARTA

Form Benign tertian Quartan Malignant
Parastte P vivax P mahiriae P falaparum
Incubation perrod 616 1640 510
(days)
Asexual cycle tn 48 72 24 48

man (hours)

Erythrocyte stage | _Farly ng form | Early band form | Small signet ning
E: Fune Zi dots | Maurer dots 1
ner dots i large | 1n unaltered or | shavelled erythro-

pale erythrocyte | small erythrocyte ote
Rupture In In In
Ecnphenl Eenpheral 1nternal
Jood lood organs
% H 6k
| !
1 {
Attach to Attach to
retsculocytes mature
erythrocytes
Gametocyte Oval or rounded 7 topt Crescentic 9 144

Duagnosis The protean manifestations of malania prowide a
challenge to the diagnostic acumen of the climeian It can only be
met by being alert to the possibdity of malatia 1n any pyrexial
patient who has Lived 1n an endemuc area 1n the preceding five years
and by frequent repeated examnations of thich and thin films of
blood for the parasites Thick films are particularly uscful when
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Stovarsal vaginal pessaties 1nserted mghtly for four to st wechs
including menstruation are effective but may be followed by
relapses Intravaginal snsufflatton of tetracycline 1s also occastonally
used to elimnate secondaty bactenial contammation but the local
spermicidal effect of tetracycline 13 undesirable

Oralamumnitrazole o 1 g thace datly forten days to both male and
female partners stmultaneously has beea clatmed by some to be an
effective means of eliminating the vicious reinfection cycle between
consorts

GIARDIA LAMBLIA (Table 8)

Thus organsm occurs in free flagetlated and cystic forms It may
be found in profusion 1n watery stools although 1t 1s not certam
whether 1t 15 the cause or accompaniment of thediarthoea Neverthe
less mepacrine in doses of o 3 g datly for six days effectively contsols
the diarrhoea with disapp of the p from the stools

BALANTIDIUM COLI (Table 8)

Both trophozoite and cystic forms occur  The pig 15 2 common
reservour host It may cause an wncommon chronic tropical dysen
tery resembling amoebic dysentery The diagnos:s 1s confirmed by
finding trophozoites 1n the loose stools during an attack or cysts 1
asymptomatic cartiers  ‘There 15 no specific treatment although oral
stovarsol has been recommended

METAZOA

The helminths which infest man ate classified into trematodes

(flukes) cestodes (tapeworms) and nematodes (roundworms)
(Table 20)

TREMATODES

The most important flukes are those which cause schistosomuasts
(itharziasis)  The three man species encountered m man are
S baematobum S mansont and S gapomeum  Other flukes include
P, Best (pul fluke) Fasesola hepatica and
Clonorehss sinenyes (Uves flukes) and Faseiolopsrs busks (intestinal fluke)

Flukes usually have leaf shaped unsegmented bod:es and possess
suckers 2nd an alimentaty canal The fertilised ova are excreted 1n
the facces and urine or expectorated 1n the sputum of the mammalian
host They hatch 1n water to form cihated embryos which invade
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‘TOXOPLASMA (Table 8)

Toxoplasma gondit 15 an intracellular parasite about 4 to 7
long, with a distinct nuclear chromatin but no flagellae It has been
denttfied 1n numerous animal reservorrs 1 different patts of the
world It causes toxoplasmosis which may be congenital or
acquired  Congenittal necrotising encephalomyelitis of varying
severity s assocated with hydrocephalus  mucrocephaly and
chorotdo retimitss and 1t may be followed by cerebral calesfication
Alternatively toxoplasmosts may present with neonatal jaundice and
hepatosplenomegaly Acquired toxoplasmosis may simulate glandular
fever and any pattent with febrile lymphadenopathy and a negative
Paul Bunnell test 1s suspect  Previous inapparent infection has been
revealed by serological surveys in otherwise asymptomatic adults

Diagnosis 15 confirmed by the demonstration of a nsing titre of
serum complement fixing or neutralistng antibodies by cytoplasm
modifying dye tests or by skun testing (Table 24)

Treatment The toxoplasma orgamism unlises the p-aminobenzote
acid folic acid metabolic chatn for ats nutrition  Both the sulphona
mides and pyrimethamine antagomse this chan  sulphonamides
by compeung with PABA and pynmethamtne by interfering
with the conversion of foltc to folinic aad Since they block
different parts of the metabolic pathway, the effect of the combination
should be greater than either drug alone Thts 1s the rationale of the
treatment of toxoplasmosts with pynmethammc 75 mg dalyand a

ulph de such as sulpt 1 g daly for ten days
Supplcmcms of foltuc acid may reduce the toxicity of pyrimethamine
to the host without affecting its action on the parasite

TRICHOMONAS (Table 8)
Trichomonas vagenalts 1s 2 motile flagellated protozoon often
found 1n profusion 1n malodorous yellow or green frothy vagmal
discharges  In trichomonas vagimtis the vagina has a typical
strawberry appearance
Diggrosis 1s 1on of the discharge esther by
hanging drop suspension or simply on a slide carrying a drop of
saline
Treatment It 1s a difficult infection to cradicate because of the
constant danger of retnfection of the female from a focus of infection
1n the consort It 1s therefc p to the male
partaer should trichomonas vaginitis prove chrontc or recurgent
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The swallowed ova of zhreaduorms hatch 1n the intestine and the
cycless completed by their transfer from anus to mouth by the hands

The larvae or microfilariae of the gravid female filarsa ate conveyed
to man by the btes of infected intermediate 1nsect hosts

The gravid female of Dracunculus medimensis discharges tts larvae
from the legs of the host 1nto water where cyclops acts as an 1nter
mediate host The water flea 1s finally swallowed 1a water and
retnfects man

The swallowed ova of Ascarss hatch 1 the mtestine to larvae
which penetrate the intestinal wall 1nvade the blood reach the
lungs and then pass directly from the trachea to the oesophagus and
back to the intestie

‘The worms of Truchuris truchiura 1nhabit the caecum and large
intestine  The gravid female lays eggs which are passed 1n the
faeces and which develop on moist earth  On ingestion they hatch
in the duodenum and the emergent larvae migrate to the caccum and
develop to the adult

The worms of Strongylotdes stercoralis ate found in the duodenum
Eggs are laid which are hatched 1n the small intestine to rhabditord
larvae and these are passed in the faeces The larvae develop further
on motst ground to filarform larvae which penetrate the shun
Burrowingintoa capillary the larvae reach the lungsand penetrating
the alveolt crawl over the epiglotiis and are swallowed so reaching
the duodenum

‘The diagnosts and treatment of helmntk are d d
on page 176 and Table 20
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appropnate snails for their further development through a cystic
stage to a free Living aquatic or cercartal form Depending upon the
spectes of fluke the portal of entry to manis through shin or intestine

CESTODES

Tapeworms possess a head with suckers a nech and flattened
segments There 1s no alimentary canal so they derive nourishment
ditectly from the contents of the small intestine  Taema sagimata 15
20 feet long and possesses about 2 ooo segments, T' solun 15 10 fect
1n length with about 1 000 segments, and Diphyllobotbriun laturs 15
30 feet Jong and has about 3 oo segments ‘The intermediate host
vartes with the tapeworm being cow pig and fish respectively, for
T saginata [ solum and Diphyllobothrium latum  Man 1s the
accidental intermediate host for Echmococcus granulosus because the
adult worm normally parasitises dogs

Ova are ingested by the intermediate host through faecal con
tamtnation of food and water ‘They develop into larval cysts which
ivade blood and muscle The intermediate host 15 then eaten by
the main host (usually man) and the cysts develop ito mature
worms Occasionally there 1s mote than one tntermediate host In
the case of Diphyllobothrium latum  the embsyo passes through the
water flea (cyclops) and fish to man

NEMATODES

Roundworms have long cylindrical unsegmented bodies which
are tapered at both ends  They possess an mntestinal tract and body
cavity ‘Their size vanes enormoush  between Trichunella sprralis
cysts (# mm ) hookworm (10 mm) threadworm (o 5 inch) filarma
(z 1nches) Ascarss lumbricotdes (6 to 10 tnches) and the female
Dracunculus worm (3 feet) The life cycle varres with the spectes

The adult worm of Truchmells sprralis 1s present in the intestine of
the pig  From this site embryos penetrate the intestinal wall pass in
the blood to muscle where ¢ysts are formed The cyst-contatning
pig muscle 1s eaten by man with the subsequent development of
adult worms in the human 1ntestine and of a cystic stage as 1 the
pig tn human muscle

Hooknorm ova are excreted 1n facces and if they find suitably
warm moist condittons they develop 1nto larvae which return to
man by penetration of the skin They eventually reach the upper
intestine where they complete their growth into adule hookw orms
by way of the blood lungs trachea and oesophagus
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plaques on the imbs ‘The name pinta s dentved from the vanegated
hue of the lestons

Treatment

“These diseases respond dramatically to penicillin given 1 doses
sumitlar to those employed for syphilis  Substantially smaller doses
have also been used with equally good results As in syphihs,
reversal of positive serology lags behund the climeal cure

The 1mdwvidual patient can be cuted of yaws or pinta by chemo-
therapy but this 15 1nsignificant compared with the eradication of
the disease from the commumty This demands atensive mass
treatment of at least go pet cent of the infected populanion In
ant yaws compaigns 2 single injectron of 1 mega unit of 2 long
acting penucilin 1s given to each person with clinical yaws and half
ths dose to each contact It 1s difficult of course to define these
contacts who may or may mot have latent infection or may be
1ncubating the disease  When yaws 1s prevalent 1n a community 1t
1s wiset to afford 1t the widest definttion and attempt to treat the
whole commumity If this should prove impracticable the altetnauve
15 2 campaign of selective mass teeatment of household contacts

BORRELTA

BORRELYA RECURRENTIS

Borrelia recurrentss which causes relapsing fever 15 10 to jo g
long and 3 4 wide with 1rregular sptrals spaced by about 3 # It 1s
larger longer and with mose loose 1tregular coils than treponema
Unlike Trep palidum Bor recurrentis takes the usual bacterial as
well as blood stains and 1t may be cultivated 1n blood-entiched
media

Relapsing fever occurs 1n Eastern Burope especially Russia and
1a the Untted States 1t 1s perpetuated by ticks who ¢ animal host
(shrew mouse armadillo opossum squirrel monhey) vartes with
the country

Following an incubation period of one week there 15 an abrupt
onset of nigors fever and malaise sometimes with yaundice spleno-
megaly and rose-colouted spots on the trunk  After a few days the
temperature subsides but recurs with diminushing seventy weekly
for four to ten weeks The febrile stage 15 that of 2 widespread
septicacima the orgamsms ate ezstly found 1n the penpheral blood
but less frequently 1n the urine  During the afebrile stage antibodtes
can be detected 1n the blood by a complement fixation test A



CHAPTER 6
SPIROCHAETES

‘THE vattous members of this large famuly have 2 common appearance
of slender coiled sptral - which are actively motile  Some of them
lead 2 saprophyttc extstence 1n the normal mouth others are patho-
gentc, causing various generahised acute infecttons  The pathogens
are classified into the groups Treponema, Borrela and Leptospira

TREPONEMA

The three tmportant organtsms of this group are Trep palidem
(syphilss) Trep pertenue (yaws) and I'rep carateum (pinta)
They are morphologically indisttnguishable slender spirals § to zo 4
1 length and o 2 g 1n thickness  The spirals are regularly spaced
at about 1 g intervals The treponemes unlke the saprophytic
spitochaetes have never been cultivated on artificial media but they
may be visualised under o1l immerston with dark field sllurmination
Human infectton with any of the three species of treponema 1s
accompanied by positive serologtcal tests of both complement
fixation (Wassermann) and flocculation (hahn) types

SYPHILIS

Syphilis 15 predomunantly a venereal and for congenttal infection
and 1t 1s discussed elsewhere (p 209 and Table 23)

Yaws and pinta ate neither venereal nor congemtal although they
are spread by direct human contact

YAWS

Yaws 1s characterised by ulcerating wart like granulomata of the
limbs Their stmilanty to raspberries has afforded the alternative
name framboesta  Bone 15 also commonly mvolved but 1n contrast
to syphilis cardiovascular visceral or neurological 1ovolvement 1s
rare

PINTA
Pinta 1s endemuc 1n South America It diffets from yaws 1n that
the lesion 1s 2 non ulcerating erythematous papule which 1s followed
1n the coutse of months by pigmented and still later hyperheratotic
66
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otgans particularly liver kidneys and muscle producing a climcal
pictute of fever jaundice haemorrhages and uraema or occastonally
mcmngms

Dragnosss

In the first week of illness leptosprrae are found in the blood
becoming less evident with the development of anttbodies at the
end of the first week when they may be 1solated from unne

During the first neek  As soon as possible after the onset of the
tllness blood should be drawn for

(a) Thick dry smears stained by the Gremsa method for demon
stration of leptospirae

(5) Dark field search for leptospirae  Results by this method are
only relably interpreted by an expert

(¢) Culture 1n Nogucht s medium

(4) Intraperitoneal inoculation of plasma into gunea pigs  Infecred
ammals develop fever and jaundice within a few days and the
organssms ate demonstrable in their tissues

(¢) Acute phase agglutinating or complement fixing antibodies

(f) Leucocyte count This 1s consxdc:ably raised up to 30 coo/
cu mm witha poly ) d and possible
muld thromb " phs olym »eph leat leucocytosts
15 valuable 1n the dxﬂ'cxennal diagnosis from severe vizal hepatis

After thefirstneek Fromthe tenthto the twentteth day leptospirae
may be demonstrated 1n the utine by dark ground lumnation
gunea pig moculation or cultural methods Guinea pig mnoculation
may be positive but the organisms obtamned from urine are often
not viable

! fixing and badies are now present
mn hxgh utre reaching a p:ak 1n the fourth week Complement
fixing antibodtes disappear rapxdly aftex tecovery so they are not as
suttable as aggl ng 1 surveys of past
infection  Leptospiral agglutmauon tests are positive if titres are
above 1 300 especially 1f a significant rise 1n titee ts demonstrable

Aspiration hiver biopsy has been used for diagnosis  Although
the histological picture 1s not distinctive for leptosprosis 1t 1s quite
dufferent from virus hepatitis and culture of a portion of the biopsy
provides a high recovery rate of leptospirae

Spmal flnd Even in the absence of clintcal evidence of meningins
the cerebrospinal flud may reveal a pleocytosts mainly lymphocy tic
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postive Weil Felix reaction can also be demonstrated with the
development of agglutinins for Proteus OXK but not for OX 19

Lreatment

Insect vectors tn endemic areas are controlled by DDT Both
pemtaillin and the tetracyclines are effectively spirochaeticrdal but
should be grven as early as possible 1n the febrile septicaemuc stage

BORRELIA VINCENTI

Borrelia vincentt 1s an actively motile spirochacte 5 to 10 8
long with 2 variable number of shallow irregular spirals  Along
with other harmless spirochactes 1t inhabats the normal mouth and
throat Under certatn a of lowered Bor
vincents combines with cigar shaped Gram negative rods Fustfor
mys fusiformis to cause an ulcerative tonsitlins (Vincent s angina
p 206) These orgamisms are demonstrated quite readdly and
profusion when a throat swab 15 smeared on 2 glass shde and this
preparation 1s staned with strong carbol fuchsin

Treatment 1s described on page 207

LEPTOSPIRA

Thus spectes 15 4 to 20 p long with closely wound fine spirals It
may be grown 1n special media or on the chorio allantoic membrane
of the chick embryo

Although there are twenty related stains of leptospirae human
infectson 1n Great Britain 15 chiefly assoctated with I 1cterohaemorr
hagiae and L canicola which are morphologically indistinguishable
even by electron opy  Amimal 1nfe particularly 1n
rodents 1s widespread and ths provides a reservotr for human
infection

WEIL S DISEASE (L. rcterobaemorrhagiac)

Rats are the most important vectors of L icterohaemorthagiae
which 1s excreted 1n their unine and faeces and so transmitted by
contamnated food and water to man ‘The portal of entry 1 man 1s
the gastro-ntestinal tract or through abrasions of the shin The
hughest incidence 1s 1n adult males particularly agiculrural workers
sewer worhers coal minets and ditch diggers  Wesl s disease 1s also
an occupational disease of fish cutters and 1s recognised as such for

compensation purposes
Following an mtial septicaemia the organtsms settle 1 yarious
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organs particularly liver kidneys and muscle producing a clinical
picture of fever jaundice haemorrhages and uraemia or oceasionally
mentagitis

Diagnoss

In the first week of illness leptospirae are found tn the blood
becoming less evident with the development of antibodies at the
end of the first week when they may be tsolated from urine

During the first neck As soon as possible after the onset of the
tllness blood should be drawn for

() Thick dry smears stained by the Giemsa method for demon
steation of leptospirae

(8) Dark field search for leptospirac  Results by this method are
only reliably interpreted by an expert

(¢} Culture 1n Nogucht s medium

(d) Intrapenttoneal 1noculation of plasma into guinea pigs  Infected
antmals develop fever and jaundice within 2 few days and the
otganisms are demonstrable 1n their tissues

(&) Acute phase aggl g or compl fixing antibod
Leucocyte count Thus 1s considerably rased up to 30 000/
cu mm with a polymorph leat prepond and possible
muld thrombocytopenta  Thus polymorphonuclear leucocytosis
1s valuable 1n the differential diagnosis from sevete viral hepatitis

After the firstweek Fromthe tenth to the twentieth day leptospirae
may be demonstrated 1n the unne by dark ground illummnation
guwnea pig inaculation or cultural methods  Guinea pig tnoculatton
may be positive but the otgamsms obtained from urine are often
no:\ Viable

1

p fixing and agg! bodies are now present
1 high utre reaching a peak in the fourth weeh  Complement
fiing antibodies disappear rapdly after recovery so they are not as
suttable as aggl g antibodies 1n logical surveys of past
infectton Leptosperal agglutination tests are positive if titres are
abover 300 especially 1f a significant tise 1n titre 15 demonstrable

Aspiration liver biopsy has been used for diagnosts  Although
the histol gical picture 1s not d for leptosp 1t 1s quite
different from virus hepatitis and culture of a portion of the biopsy
provides a high recovery rate of leptospirae

Spinal fluid Even n the absence of cimical evidence of memngitis
the cerebrospinal fluid may reveal a pleocytosts masly lymphocytie
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and 1t may also appear zanthochromic There 15 usually a normal
sugar level and notmal or slightly elevated protein value

Treatment

Gloves and rubber boots should be provided when the occupa
tional hazard demands such protectton bathing 1n stagnant water
should be avotded and adequate measures for rodent control must
be matntained

Pentaillin streptomyan  the tetracyclines and chloramphenicol
are all effective 1n experimental animal infections, but the results of
chemotherapy of human infection are conflicting Ths 1s largely
due to its vanable severity and to the fact that 1t often remains
unrecogmsed until hepatic renal or circulatory complications
domunate the picture At this late stage chemothesapy 1s probably
less important than a careful flrd and electrolyte balance high
carbohydrate intake and a restricted or even protem free diet In
sevete cases with oliguria or anuna the régime should be sumilar to
the one employed for acute renal tubular necrosss

If the disease 1s recogmused at an early febrile stage intramuscular
s Ilin should be ad d 1 doses of 10 to zo0 mullton units
daily An alternative drug for oral use 1s tetracychne 2to4g darly
1n divided doses for five to seven days

CANICOLA FEVER (L. canucolz)

Dogs are common hosts to L canicola Human nfection 1s
acquired by contact with infected dog urme so 1t 1s motre frequent
1n vetennarsans laboratory workers and other dog handlers

The chinical prcture may be indistinguishable from Weil s disease
butt1s generally milderand more apt to involve females A common
presentation of canicola fever 1s that of beugn aseptic menngttis
(p 160 and Table 18) Dragnosts and treatment are the same as for
Weil s disease



CHAPTER 7
MYCOBAGTERIA

Tauis group of rod shaped bacteria do not stan readily but ance
stained they resist decolorssation by strong aads or by alcohol
hence the term acid fast bacilll  Amongst them are a large number
of saprophytes including the smegma bacillus, the timothy and the
butter bacilli any of which may on occasions be confused morpho
logically with the pathogens of the group ‘The saprophytes tend
to be less actd fast they grow more luxuriantly on sunple medm
with more pigmented colontes The important human pathogentc
mycob are Myco tubercul and Myco leprac causing
respectively tubetculosts and Jeprosy

MYCO TUBERCULOSIS

"Tubetcle bacills ate thin rods varying 1n length from 1 to 4 g and
about o 4 4 wide They grow slowly on spectal media the most
popular 1n Bntain being Lowenstein Jensen egg media  The
different strat h bovine and 1y 1n their virulence
for amals The guinea prg ts usually employed since 1t 15 readdy
susceptible to both human and bovine strains

The tubercle bacillus contamns protein polysaccharide 20d wax
fractons all of which have a complex interrelationship Both
protetn and lipopolysacchatide fi are antig and specific
circulating anttbodies for them have been demonstrated  In addition
they are capable of eliaiting cutaneous hypersensitivaty in the
previously sensissed individual The protern fraction of tuberculin
1s responsible for the ly petformed tuberculin skin test
The mycolic acid content of the wax fracuon 1s claymed to be
responsible for the acid fastness and virulence of the organism

The develop of the tut 1 leston 15 undoubtedly

pendent upon these bioch al p which are as yet
tll understood 10 addttion to such other factors as the infecting dose
of organisms recetved and the resistance of the individual

The primary tuberculous leston 15 an acute exudative type of
nflammation with rapid spread to the regional lymph nodes  This
1s exemplified by the Ghon focus which may involve the lung and
hilar lymph nodes or sumilar lestons 1 the intestine or tonsil

7t
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Chinical manufestations also include dry pleurisy or pleural effuston
erythema nodosum or phlyctenular conjunctrvitis

Subsequent reinfection leads to a more chronic type of lesion n
which tissue necrosts and caseation 1s limtted by a fibrotic reactton
and regronal lymph node involvement 15 mummal Ths s often
termed the adult type leston reinfection may be exogenous or
endogenous usually the former It 1s commonly manifested by
various forms of resprratory tuberculosts (Table 15) ncluding
laryngo tracheobronchiis  bronchog onta  lobar p
and empyema fibrocaseous pulmonary cavitation or tuberculomas
and also by intestinal tuberculosis

Between these primary and adult forms of tuberculosss range a
large group of infections due to post primary dissemination of
tubercle bacill by haematogenous or lymphatic routes and by direct
spread This may cause a generalised miliary infection menngttis
(Table 17) renal disease (Table 21) bone and joint tnvolvement
peritonuts and lymphadenstis

Dragrosss

Tuberculin shkin tests (Table 24) do not provide evidence of active
tuberculosts but indicate hypersensttivity due to previous or cusrent
snfection A negative tubercolin shin reactionss valnable 1n excluding
mfection due to the tubercle bacillus It is performed by the
intradermal 1njection of o 1 ml old tuberculin (O T) or the pure
protein dernvative (PP D) of tuberculin 1n dilutions of o o1 mg
(1 10000)O T orooocozmg PP D respectrvely Ifnegative the
test should be repeated with g 1ons until the
responseto 1omg OT oroooymg PPD 1sknown A posttive
reaction ts shown 1n forty-eight to seventy two hours by an atea of
induration exceeding 5 mm 1n dtameter which may be surrounded by
an area of erythema In children the test may be performed by
applying a patch or strip of gauze 1mpregnated with dried tuber
culin The development 1n twenty four to forty eight hours of 1
red papule 15 approumately equivalent to a positive intradermal test
ustngarmg OT

Isolation of the cansatise organssm 1s the most important single piece
of evidence 1n favour of active tuberculous infection In the
respiratory disease 1t should be looked for 1n sputum laryngeal
swabs or 1f necessary 1n resting gastric juice and washings
Depending on the type of leston the tubercle bacillus may also be
present 1n pleural flud early morning urme cercbrospinal flurd




313 COBACTERTA 73

nissue biopstes and the discharge from sinuses Numerous specimens
should be examined and because large mocula are required for
cultivation  the specimen submutted to the laboratory should be
generous and representative

Ziehl Neelsen statns or fluotescent microscopy will demonstrate
the presence of acid fast bacilll  In specimens of sputum cerebro
sptnal flurd and pleural fluud these are unlikely to be organisms other
than tubercle bacilli but 1n gastric juice 2nd urine saprophytic
acid fast organisms aze common  Confirmation of thetr rdentity by
culture and guinea pig moculation 1s therefore essentral

Radiwlogical sriestigations 1aclude chest radiographs which are

dispensable to the diag of pul tuberculosis and
sumularly 1ntravenous and retrograde pyelography barium sertes
and bone radiographs are important 1 defining renal intestinal and
jomnt lesions

Biock

,

" for tubercul 1s (p 159)
Surgical smyestigations may 1include cystoscopy laryngoscopy

bronchoscopy pleural or pulmonary biopsy thoracotory and
laparotorny

Presention

This demands the early detection segregation and treatment of
infectious patients an improved standard of hyglene and of
lving generally and finally the use of BCG svacanation 1n
selected groups Vacctnation s patticularly directed towards the
children of tuberculous parents and personnel (nurses medical
students) who are espectally exposed to infection

Treatment

There ate three drugs of proved value streptomycin tsontazid
and paramunosalicylic acid (P AS)  Although any one alone may
be temporanily effective drug resistant tubercle bacilli eventually
emerge ‘Ths 1s largely overcome by the stmultaneous admimstra
tian of any two of these drugs  Strepromycin 15 admimstered every
twenty four hours 1n doses of 1 g intramuscularly whilst 1soazid
1s given by mouth in daily doses of zoo to 300 mg (3 to 8 mg jkg
datly) and PAS 1n oral doses of 12 to 20 g daily Any two
combrnations may be adopted there 15 no contra ndication to the
stmultaneous use of all three but 1t 15 wise to hold one m reserve
Although chemotherapy has been stressed as the most tmportant
single factor 1t should always be regarded as complementary to the

F
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traditional principles of adequate mental and physical fest good
outrition and  when necessary surgery Surgical intervention
1ncludes measures designed to rest the involved tissues or to dran
cold abscesses or measures devised to eradicate the tubesculous focus

The duration of chemotherapy depends 1n part on these comple
mentary measures of rest and surgical tntervention and it 1s thesefore
1mpossible to generalise other than that st should be continued for
at least twelve months If streptomyan neurotoxicity becomes
evident one of the other ant: tuberculous drugs should be sub-
stituted

Since 1sonazid diffuses through the body fluids so well 1t 1s
valuable 1n the treatment of tuberculosts of serous surfaces It will
probably eliminate the necessity for trritating intrathecal strepto-
mycin tnjections 1 the treatment of memngutts although intra
muscular streptomycin should be continued with it Combined
streptomyctn and 1sontaztd should be maintained for six months
after the cerebrospinal fluid glucose level has retutned to normal
Thus 1mplees 2 total course of chemotherapy of at least one year

MYCOBACTERIUM LEPRAE

Sparsity of knowledge about this chronic granulomatous infection
stems partly from the fact that Myco leprae has not been cultured
nor transmutted to antmals The only source of the causative aad
fast bacilli 1s the tissues of man 1n which they are particulasly
numerous tn lepromatous leprosy

There ate two distinct forms of leprosy lepromatous and tuber
culord but there are also some cases which cannot be categorised 1n
this way and remain of indeterminate (borderline) type and prognosts

Lepromatons leprogy 1s charactetised by 1ll defined shany erythema
tous macules involving the skin of the face ears ltmbs and trunk
symmetrically and by granulomatous involvement of the mucosal
surfaces of nose mouth and larynx ‘The comjunctiva cornea and
uveal tract are often 1avolved and may lead to eventual blindness
The granulomata constst of vacuolated macrophages stuffed with
lepra bacill and by some epitheliord cells Iymphocytes and fibro-
blasts which promote ulttmate fibrosts particulatly of the large
penpheral nerves  The bacillt may spread to 1nvolve lymph nodes,
spleen liver bone marrow and testes  Lepromatous leprosy 1s also
cha d by the apy of pamnful crops of erythema
nodosum

In suberculosd leprosy a def host resp hifies the
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chinico-pathological picture  Acid fast bacdls are scanty or absent
wheteas cpxthehold cells and gant cells are abundant with marked

1n These tul loid foct produce a well
demarcated maculo papulat cutaneous eruption which 1s anaesthetic
and anhidrotic because of mnvolvement of nerve endings in the
cotum The intense cellular reactton leads to fibrosis which
1nvolves nerves causing polyneuritts and leads to contractures and
trophic ulcers Necrosis and absorption of bone together with
muscle pareses lead to mutilating deformuttes  Ulceration of macules
1s followed by healing with scar tissue

Dragrosis

The cansative organssm can be demonstrated 1n scrapings of involved
skia or msal muoosa sta.med by the Ziehl Neelsen technique  They
are 1y evident tn leg leprosy but sparse or absent
1n the tubctculmd form of the disease

The lepromn skin test (Table 24) consists of the intradermal
jection of o1 ml of lepromatous ussue antigen rich tn bacdl
"The test 1s considered posttive when an area of induration develops
two days later (Fernandez reaction) and when a small nodule develops
nsidiously at the tnjection site 1n the course of three to four weehs
{(Mitsuda reaction) Biopsy of this site reveals a granuloma with
epithelioid cells glant cells and some central necross

The test 1s posttive 10 tuberculoid but negative in lepromatous
leprosy It s therefore posttive 1n the form of the disease 1n which
there 15 a good host response so 1t does provide some measute of
the immune status of the pattent The test has the disadvantage of
false positive reacttons 1n both healthy and tuberculous subjects It
has no diagnostic value but 1 helpful 1n classificatton and prognosis
of the discase

Strological t2sts have no d value althougt :
antibodies to the polysacchmde fraction of tubercle bacilli are
readily demonstrated  They are present in patients with lepromatous
rather than tuberculord leprosy—tie 1n pattents 1 whom the
lepromin test 1s negative

Treatment

Pancnts are scgregated in leprosatia where they undergo a

prolonged course of with the sulp} group of drugs—
Any of these o a combination

le diasone and sulpt
15 admimstered orally for several yeass 1n ten week courses inter
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rupted by rest pertods Local hydrocortisone and oral cortisone
are helpful 1n controlling allergic reactions especially erythema
nodosum drug sensitisatton uvertss and painful neuntts (p 223)

Treatment of anaemm 1ntercurrent infections and complications
together with physiotherapy and surgery for deformuttes are also
most important



CHAPTER 8
GRAM POSITIVE BACTERIA

DIPLOCOCCUS PNEUMONIAE

THE organisms are lancet shaped diplococet with a surrounding
capsule This capsule ts 2 polysaccharide thc specific soluble

b which 15 ¢h lly and 1m gically distinct for
each type of pneumococeus  When specific antiserum 1s mixed with
pneumococct of the same type this capsule swells (Quellung re
action) this 1s useful 1n the rdenufication and typing of these
organisms The capsule protects the orgamsm from phagocytosts
and 5o 1t 1s partially responsible for the virulence of pneumococa
‘The body as distinct from the capsule of the pneumococcus con
tains a type specific protein and a group specific carbohydrate

Although they ften normalinhat of thewpperresy y
tract a Iowenng of the body s defence ‘mechanusms may cause
@ 141) 15 (p 156)

mastoiditts and stnusttis @® zox) Thmughcut the years of pemcillin
therapy the p has dfastly sensitive so
cal peritonitis yelitts arthatis and endocarditis

are no longer sertous clinucal problems

Diagrosss

The dignosis of pneumococeal infections should be established
by isolation of the organism from sputum blood or spinal flud
befote treatment 1s commenced It may be difficult or impossible
to obtain this proof if the patient has recetved pencillin within the
previous twenty four hours The Quellung capsule sweling
reaction using specific antisera may provide confirmatory evidence
of the presence and type of pneumococct

Treatment

Penzcillin 15 the drug of chosce because the response 1s rapid and
1

there are no ‘The sulphe: des are also effective
but their use 1n p 15 oc il d by post
The org; 15 also to most other

agents the exceptions being polymyxin and possibly streptomyecin
to which there are marled differences 1n the susceptibtlity of various
strains

77
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STREPTOCOCCUS PYOGENES

These spherical cocat are arranged 1n chans  They contain
antigenic protetn, nucleoprotein and catbohydrate the lattes forming
the bass for serologtcal grouping Various streptococct elaborate
enzymes—streptokimase streptodornase and hyaluromudase as well
as erythrogenic toxin and haemolystns

Oa the basts of haemolysis of blood agar, pathogentc streptococct
are classified 1nto three broad forms

Haemolytsc streptococes whose haemolysins cause zones of complete
B haemolysis of blood agar  Specific antisera precipitate the
corresponding catbohydrate antigen and allow their dlassificaion
mto Groups A to O The commonly found human pathogens are
Group A haemolytic streptococct

Streptococens viridans  whose partial « haemolysis produces 2
green zone around colomnies 1n blood agar They are normal in-
habirants of the upper resptratory tract

Enterococes possess the charactenistic carbohydrate antigen which
places them in Group D Their haemolysis 1s varrable Str faecalis
does not produce 2 haemolysin although some other members
possess this property They are normal inhabitants of the human
intestine

Str pyogenes may cause upper respiratory tract infections (p ¥37)
scarlet fever (p 204) preumonta (p 141) empyema (p 147) endo
carditis (p 149) and mfections of the skin  The latter include
carbuncles erysipelas celluliis impengo and lymphangttis  If
the strain assoctated with erythrogenic toxin contanunates surgical
wounds surgical scarlet fever may be a sequel

The relationship of Group A B haemolytic streptococet to
rheumatic fever nephrnitis and erythema nodosum 1s more indirect
because 2 hypersensitivity reaction rather than true septicacmta
prevails  Any of these illnesses may occur within three weeks of 2
streptococcal sore throat It has been suggested that the kidney
damage 1s the result of an antipen antibody reaction within the
glomerult

Dragnosss

The orgamsm ts 1salated from the throat blood or pus, and
evidence of recent infection may be obrained by estmation of the
antt streptolysin O titre  Thas 15 of patticular value 1n the group of
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hypersensitivity diseases in which the organism cznnot be 1solated
from the blood but only from the throat A significant rise in the
serum ants streptolysin O titre suggests that the throat organism is
causally related to the illness rather than an 1ncidental finding

Treatment

8 haemolytic streptococet ate sensittve to pentcillin which s the
drug of chotce although they ate equally sensitive to several other
agents Str faecabs varies mn 1ts degree of sensttiyity to pemcitlin
and the drug of choice must depend on anttbtotic sensttrvity tests
A combination of pentcillin and streptomycin may prove synergistic
1n infections due to this orgamsm

Although antibtotics are mneffective for theumatic fever recur
rences of the disease are peculurly prone to follow further strep
tococcal throat infe The ptible individual should be
F d by prophylactic courses of sulp orp il
alternately during the winter months or whenever he contracts 2
cold Simtar chemoprophylaxis should be adopted 1 closed
communities, as in the Services to suppress the spread of B
haemolytic streptococet when eprdemics of upper respiratory tract
1nfecttons are imminent

ol J

STAPHYLOCOCCI
There are two tmportant species Staph aureus and Staph albus

the names depending on the colour they produce on blood agar
plates

STAPHYLOCOCCUS ALBUS

Staph albus 15 2 common 1nhabitant of the normal skn and 1t 1s
not usually regarded as pathogentc

STAPHYLOCOCCUS AUREUS

Staph aureus may be found 1n the notmal upper respiratory tract
and cartiers are frequently responsible for spread in confined
such as hospitals The org frequently causes
human inf tts path betng largely d d by uts
ability to produce the following substances
Thermolabile exvtoxin and thermostable enterotoxin both of
which cause marked 1nflammation and necrosss of tissues  Entero-
toun causes one vattety of food posontng (p 166)
Coagulase which clots plasma 1n the presence of a reacting factor
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1 blood Coagulase positive Staph aureus 1s always pathogenic to
man
Penicrllinase, which destroys pentcillin and contributes towards the
development of pentcillin resistant strainis
Hjaluronsdase and  fibrinolysin, which facilitate the spread of
orgamsms
The following 1nfections are due to Staph aureus
Skin nfections
Septicaemia
QOsteomyelitis
Meningttis (p 156)
Poeumonia and empyema (p 141)

Sk Infections

A furuncle (bosl) develops when inflammation of a hatr follicle
1s accompamed by severe necrosts of its surrounding tissues  This
necrotic core 1s circumscribed by coagulated fibrin formed by the
action of coagulase and by leucocytes and eventually by fibrous
tssue  All of these barriers militate against the successful penetration
of antibiotics 1nto the necrotic atea

A carbuncle has the same pathogenests but tny olves sev eral follicles
and extends more deeply 1nto the subcutaneous trssue

Syeosts 1s also a staphylococeal folliculinis usually 1nvolving the
mouths of follicles 1n different hairy regions particularly face scalp
and nape of neck

Impetsgo conssts of ntra-eprdermal pustules, which coagulate to
form yellow crusts  (This mfection may also be due to § haemolytic
streptococct )

Pemphigus neonatoram, occurtng soon after burth consists of
vesicle and later bullous formation following umbilical sepsts

Septucaemia

Insignificant shin nfections may lead to a bacteraemuz and
this 15 followed by metastatic staphylococcal abscesses 1avolving
bone ludneys lungs, brain or other organs Alternatively, acute
ulcerative endocarditis may be a sequel to this blood spread

Osteomyehitis

In the course of septicacrua Staph aureus may start a necrotic
focus 1n the diaphysis of bone wath formation of an abscess sequestra
and new bone Depending on the balance between necrosts and
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repair acute ostcomyelitis may become a chronic focus which 1s
d by b b
P

Diagrosis

Culture of the orgamsm from any of these involved tissues by
moculating blood agar plates with blood sputum spinal flmd or
pus Its pathogenicity 1s assessed by the coagulase test and 1ts
ability to Liquefy gelatin haemolyse blood or ferment mannitol may
also be noted Antibtotic sensivity should be determuned as 2
guide to the best management  Bactemophage typing may be useful
m epidemiological surveys

Treatment

Staphylococel continue to be the most difficult pyogentc cocct to
control with antibiotics partly because of the selective propagation
of antibiotic tnsensttive stratns and partly because of the increased
prevalence of acquired resistance  About three quarters of hospiral
strains of staphylococcr are resistant to perucillin - These include both
the strains found n penteillin treated suppurative lestons and also
those carried 1n the nasopharyngeal flora and skin of hospital
personnel and patients not recerving pentcillin Pentaillin resistant
staphylococer are less frequent 1n out patients or 1n the general
population varying from 20 to o per cent depending on previous
P 1] ot p hosptal Tetracycline
resistant staphylococa are about one half as frequent as pemaillin
resistant ones  Reststant vatiants ate almost always hospital strains
because the wide uses of antibiotics 1n such imstitutions have en
couraged the development of drug resistant organtsms It 1s
fortunate that these strains are so far uncommonly encountered 1a
the communsty away from hospitals

Faced with a staphylococcal mfection 1n vitro sensitivity tests
should be performed so that the most potent antibiotic may be
chosen Unul these results are avatlable the chimaan must choose
the agent which 15 most Likely to be successful If the infection has
been contracted away from 2 hospital pemcillin will probably and
tetracycline will almost certainly be effective Oan the other hand
serious infections contracted whilst 1n hospital should be treated at
the outset with an antbiotic which 15 i Jeast current use 1 that
partwcnlar bospital Thus will ensute early control of the infection
and may prevent 2n outbreak of ward cross imnfection  Until
recently erythromycin has been commonly kept 1 reserve for this
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purpose and chloramphenicol was also retutning to popularity
despite 1ts occastonial heematoporetic towaty  Vancomyein
novobioctn and oleandomycin now permut an even wider choice
while streptog: and 1ts logue E129 appear pronmusing
Combinations may delay resistance if they are not cross resistant
members (Table 2, p 43) Erythromyan ts the most potent of a
farmuly comprsing oleandomycin spiramycin and carbomyein any
of these may be combined with tetracycline novobtoctn or van
comycin

CORYNEBACGTERIA

These Gram positive rods include vanous saprophytic diph
therords  which tahabit the normal uppet respiratory tract and alse
the pathogen Corynebactersunm diphthersae which elaborates a powerful
exotoxin  All three types of C diphtherae—gravis mitss and
intermedius—produce the same toxin which causes tissue necross
locally and by absorption leads to nerve palsies myocarditis and
tnvolvement of Iver hidneys and adrenal glands The rapid growth
of this organism on the mucosa of nose tonstls pharynx larynx or
10 wounds leads to diphtheria (p .oz2)

Diagnosss

Nasophatyngeal or wound swabs are cultured on special media
C diphtheniae appears as granular grey colontes on Loeffler s slants
or greyish black colonies on tellunite agar media A blood agat
plate should also be 1noculated to exclude the presence of haemolytic
streptococer which may produce the same appearances in the throat

Toxin producing orgamsms may be recognwsed by an 1 vitro
towun antitoxtn prectpitin test or by guinea pig inoculation, treat
ment should never await these results The Schich skin test 13
described 1n Table 24

Treatment
“Freatment of diphtherta demands specific antitoxin and chemo-
therapeutic agents are of dary 1mp { zo05)

GLOSTRIDIA
‘The Clostrida are ametobic spote forming Gram positive rods
widely distributed 1n nature and usually saprophytic to man  On
the basis of the lesions produced the important pathogens may be

divided 10to two groups
Nesrotoxac groap 1 which the signs of disease are due to 2
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ful Bel

g to this group are Clostrsdium
balﬂltlmm causing botulism and C/ fezam causing tetanus

Histotosae group 1n which the orgamisms multiply 1 divatalised
tissue cspccmlly muscle and dcs[toy 1t by the direct and local effect
of the cl; dral toxins p most freqr Iy
encountered 10 gas gangr:ne are C/ pﬂ_-frmgem (welekriy CI noyyr
(oedervatiens) and CI septicam

CL. BOTULINUM

C! botulinum infection leads to botulism a fortunately rare
vattety of food poisoning (p 167)

CL. TETANI

Cl tetant 1nfectton causes tetanus Heat resistant spores of Cl
tetans enter necrotrc tissue which is possibly infected with pyococct
and where the d are ipe for of this
After 2n incubation petiod varying from three days to three weeks
the effects of ifs neurotoxin ate noted The sevetity of tetanus
depends on the period of incubation 2 short pertod bcmg assouatcd
with 2 more ful g course It 1s
spasms often commencing as trismus or lockjaw and wvolving
other voluntary muscle groups to produce optsthotonos and
generalised tonic convulsions Local tetanus tn muscle groups
adjacent to the stte of 1nfectton 1s lable to occur in the partially

immuge ‘Tetanus neonatorum may be the unfortunate sequel to
umbalical sepsis

Dragrosss

The diagnosis 1s essentially chinical because treatment should not
await the posstble tsolation of Cl tetan1 and proof of 1ts toxigentcity

Treatment

200 000 units of tetanus antitown should be given intravenously
to adults who are not hypersensitive to a test dose If necessary
desensitsation should be carred out by gradually ncreasing
doses

After admumstration of antitoxin 1t 15 safe to embark on surgical
exploration of the wound to provide free dratnage of purulent
watetal excisson of devitalised tssue and loeal insullzuon of
pemcillin to control Cl tetant and other secondary bacterial con
tamunants  Local tnjections of 20 000 umts of antitoxin may zlso
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be instilled around the wound Muscle relaxants are adminsstered to
control spasms

Following recovery the pattent should be actively smmunised
with toxoid against any possible retained spores

Routine active immunisation of children and adults 1s best carried
out by two doses of o 5 ml alum prectpitated tovord at intervals of
one month and followed by a booster dose 1n srx to twelve months
If the partially protected person subsequently needs more adequate
protection his antitoxin level should be boosted by o 5 ml flud
toxotd and preferably in addition 1,500 units of antitoxin

GAS GANGRENE ORGANISMS

Germunating spores especially Cl perfrigens Cl novyi and Cl
septicum produce toxtns locally 1n necrotic wounds, when secondary
pyococeal contamination of devitalised muscle provides suitable
condittons for them to flourish The foul odour of the discharge
the local pain the oedema 1n crepitant gas producing tissues and the
constitutional disturbance all contribute to a charactenstic clintcal
picture  Apart from amaerobic cellulitis and myositis following
wounds gas gangrene may also complicate abortion causing
uterine infection and septicaemia

Duagnosis

Since the diagnosss 1s essenttally clinscal little practical help can
be gained from 1solation of the clostridia and proof of their tougentc
qualites

Treatment

T'reatment should cestainly not awast laboratory confirmation but
1s started :mmedately by the intravenous admunistration of 100 000
international umits of polyvalent antitoxun preferably with a blood
transfusion  All infected ussues are radically excised and penicillin
or tetracycline nstilled locally Further intravenous antrtoun may
be necessary twelve hours later An antibiotic cover of oral tetra
cycline or intramuscular pentcillin 1s necessaty to control secondary
1nfectton and to aid the eradication of clostridia

HAGILLUS ANTHRACIS
B anthracss 1s the only pathogen amongst a Group of Gram
posittve aerobic spore forming rods which mcludes B subtihrs
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The resistant spores of B anthracis are harboured 1 antmal products
such as hides wool and shaving brushes so anthrax 1s commoner 1n
handlers of these infected products The spores enter an abrasion
where the organtsms proliferate and produce successtvely a papule
vesicle and a_malignant pustule contatning a central black core of
coagulated blood Although markedly 1nd dand d with
lymphangitis and enlarged local lymph nodes 1t 1s relatively painless
Septicaemia may complicate this local lesion Inhalation of the
spores may cause 4n acute bronchop and their

has been known to cause severe ileocaecal ulceration

Dragnosss

‘The occupational history of exposure 1s noted and the appearance
of the pustule may be characteristic

Swabs of the lesion show abundant encapsulated bacilly with
Giemsa s stun  This should be confirmed by culture and antmal
1noculation The anthrax bacillus may also be found 1 sputum
blood or cerebrospinal fluid

Treatment

Treatment should be commenced as soon as swabs have been
taken and without awaiting the result

The orp; 18 top 11 hl pt ] tetra
cycline and novobioctn  The results of treatment with penicilin

are excellent and 1t 1s unnecessary to resott to any of the other
antibiotics

ERYSIPELOTHRIX RHUSIOPATHIAE

Erysipelothrix rbusiopathiae occurs 1n two forms a non motle
fon sponing Gram positive tod andalong and filamentous branching
form It commonly tnfects pigs (swine erysipelas) and also occuts 1n
sheep horses cattle fish and turkeys Man develops erystpeloid
through skin abrasions by contact with these animals and thetr
products Erystpeloid 1s more commonly an occupational disease
of butchers cooks and fish handlers At the portal of entry a
panful oed, parple infl 3y seaction develops it has
a distinct spreading margin and thete 15 associated regronal lym
phadenutts  Septicaemuc spread with endocarditss has been known to
follow local infection Pemcillin and tetracycline are both effective
1n controlling the 1nfection




CHAPTER 9

GRAM-NEGATIVE BACTEFRIA

NEISSERIA

NN catarrbalss 1s found 1n the normal upper respiratory tract

The mmportant pathogens of this group are N memngstudis and
N gonorrhoeas  In pathological material they occur mtracellularly
as kidney shaped diplococey, about o 8 u 1n dameter ljing with
their concave surfaces adjacent They are distingushed by their in
vitro carbohydrate fe tons  ‘These org are strictly
aerobic

N MENINGITIDIS

Mag 1s the only natural host and the organtsm may remata as an
apparently harmless commensal 1n the nasopharynx Under il
understood circumstances there may be a fallure of the normal
defence mechantsms which allows the organism to cause a local
pharyngitts and to invade the blood stream A transient acute
septicaemic phase may be followed by merungitis (p 154) purpuric
skin eruptions or by adrenal fatlute It 1s now rare to see the picture
of chronic gococcal septicaenma inwhich org pertodically
mvade the blood stream causing mgors fever prostration and
petechiac on the trunk or erythema nodosum on the shins

The Watethouse I'nidericksen syndromes an acute mentngococeal
septicaenua 10 which widespread h hagte 1nvol of the
adrenal glands accounts for profound crculatory collapse It 1s
assoctated with a high mortality

Diagnosss

The delicate memngococcus 1s readily killed by drying chulling
or hight so pathological sp should be examined fresh
and cultures promptly 1ncubate

Durect muroscopy Freshly made smears of the opalescent or
purulent cerebrosptaal flud, stained with methylene blue show
diplococar both 1n the leucocytes and lying free  The organtsms may
appear to be scanty becanse menungococct autolyse rapidly

Culture of the orgamsm should be performed from specimens of
spinal flud blood and from the asprate of skin lestons The
organism grows best in § to 10 per cent carbon dioxide at 37°Con

86
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chocolate agar ‘The medmm should contain para amnobenzoic

acd if there has been any possibility of the ad 1on of

des before the sp was taken Neissena growing
on solid culture mcdm may bc rcvulcd by spraying the plate with
1 per cent tet hydrochlonde which

readily darkens them “This 15 termed the oudase test and applies
equally to N gonorrhoeae

A precipsten test tmay be most useful when no organtsms are vistble
i a smeat of spinal flaid It 15 performed stmply and sapudly by
Izycxmg the fluid over ant1 meningococaal serum and noting the

of a prectp at the £
Treatment
M occt ase hxghly tive to the sulpk des and to
lin Th are preferable for the t; of

memngococeal mcmngms because of their greaterspeed and cerrainty
1a crossing the blood brain batriet into the memnges (Table 17)
In fulmunant infections pemcillin may be given ntramusculasly 1n
additton to a sulphonamrde  Adrenal cortical fatlure 1s cotrected by
glucose saline infusion 1ntravenous hydrocortisone and other
measutes to mamntan electrolytic control and 2 normal blood
pressute
Duting epidemtc periods spread of infectionto contacts especially
1n closed communties such as the Services or 1n schools may be
d by the prophiyl oral ad of 2 g sulpha
diazine dally

N GONORRHOEAE

N gonotrhoeae 1s 2 Gram negative diplococcus which 1s usually
intracellular Tt differs from N memngindis 1n tts 1nabihity to ferment
maltose Tt 15 the causal organism of gonorshoea (p 213)

Duagnosss

Like N meningittdss 1t 15 a delicate organism so all pathological
spectmens should be examined fresh and cultures incubated as soon
as possible (Table 23)

Durect mcroscspy  Smears are prepared from secretions of the
urethea 1f necessary after prostatic massage ot from the cervix the
comunctiva ot from aspirated joint ﬂmd 'I'hey are stained with

blue to d lar diplococet  Thus
appearance Is not umique particulasly 1o vagunl and conjunctival
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GRAM-NEGATIVE BACTERIA

NEISSERIA

N catarrbalts 1s found tn the normal upper respiratory tract

The 1mportant pathogens of thus group are N menmgitedss and
N gonorrhoeae In pathological matenal they occur mntracellularly
as kidney shaped diplococet about o 8 4 in diameter lying with
their concave sutfaces adjacent They are distinguished by their in
vitto catbohydrate fermentattons These orgamisms are strictly
aerobic

N MENINGITIDIS

Man 15 the only patural host and the organtsm may tematn as an
apparently harmless commensal 1n the nasophatynx Under ill
understood ctrcumstances there may be a fatlure of the normal
defence mechanisms which allows the organism to cause a local
pharyngitis and to invade the blood stream A transient acute
septicaemic phase may be followed by memingitis (p 154) puspuric
shin eruptions or by adrenal falure It 1s now rare to see the picture
of chro: gococcal septicaemua tn which organtsms pertodreally
1nvade the blood stream causing rigors fever prostratton and
petechiae on the trunk or erythema nodosum on the shins

The Waterhouse Friderichsen synd: 1sanacute al
septicaemia 1n wiich widespread haemorrhagic involvement of the
adrenal glands accounts for profound circulatory collapse It 1s
associated with a high mortality

Dragnos:s

“The delicate meningococcus 1s readdly hulled by drying clulling
or sunlight so pathological specimens should be examuned fresh
and cultures ptomptly incubated

Direct mucroscopy Freshly made smears of the opalescent or
purulent cerebrospinal flud staned with methylene blue show
diplococct both 1n the leucocytes and Iying free  The organisms may
appear to be scanty because memngococe: avtolyse rapidly

Culture of the orgamsm should be performed from specimens of
spinal fluid blood and from the aspirate of skin lestons The
organism grows best 1n § to 10 per cent carhon dioxide at 37°Con
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qclines erythromyain baaitracn and polymyzin have all proved
effective 1n the control of H influenzac infections Pemcillin 1s
completely neflecttve and has 1n fact been used to enrich media for

selecttve growth of H 1nfl A bination of )
yeia and oml Iphad; 15 swtable fot respiratory tract
infections but oral ct pk 1 with sulph 15p

for meningitis (p 157)

BRUCELLA

The causative organisms of brucellosss are Gram negative non
motile aerobes comprising Brucella melitensis (goats) Br abortus
(cattle) and Br sms (p1g) The domestic animals associated with
these theee spectes provide a natural reservotr of infection and the
disease 15 contracted by dunking tnfected milk, eating locally
produced fresh cheeses or handling contammated matersal It 1s
thetefore found 1n datry and farm workers, vetetinary surgeons and
meat handlers

Brucellosts can be arbitranly subdivided 1nto acute subacute or
chronic forms depending on the duration of disease Regatdless of
the severity of symptoms 1t 1s defined as acute if the illness 1s
mamfest for less than three months chromic if symptoms have
occurred for over one year and subacute if intermediate 1n duratson
The chronicity which so readily develops 1n this disease and the
relapses followmg treatment are largely due to the successful
of the and p 100 1 the

host s tissues

Following an ineubation pestod of about two to three weehs
there ts a constitutional upset with anorexia weakness aching
muscles and joints headache and 2n intermittent pyrexia ranging
from 98 to 104 assocmted wuh severe sweating Almost half rhe
patients have peripheral thy and  spl
hepatomegaly occurs less fxcqw:ntly This acute attack may substde
spontaneously within three months ot  may be complicated by rare

due to local of brucell

1n various tissues
These 1nclude central nervous system involvement spondyhtis
endocarditis pneumonta or hepatitts

Chronic brucellosts with repeated acute exacerbations may
continue for several years Its indistinct cltnical features may be
confused with psychoneurosis and the diagnosts must be confirmed
by laboratory methods

G
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secrettons, and the presence of the gonococcus should always be
confirmed by culture

Culture of the organssm from secretions should be performed as for
N meningindis The oxidase test 15 also postive
Treatment  See page 213

HAEMOPHILUS

Several members 1nhabit the normal mucous membranes The
three principal pathogens ate H persussss which causes whooping
cough (p 139) H ducreyr which leads to chancroid (p 215) and
H influenzae which causes infections of both respiratory tract (p 137)
and memnges {p 157}

HAEMOPHILUS INFLUENZAE

H influenzae occurs 1n two forms with and without a capsule
The capsule contains specific polysaccharides by means of which six
specific types (z to f) of otg may be distingshed by a stmple
capsule swelling reactton as for pneumococes (see p 77) It 18
doubtful whether the non-encapsulated organtsm frequently found
1 the normal nasopharyngeal tract 1s pathogentc Almost all
meningeal infections are due to the encapsulated type # It gatns
access to the respiratory tract of susceptible infants causing 2
nasopharyngttis  obstructive laryagitis or influenzal pneumonta
this may progress by septicaemua to influenzal menmgis or
pyarthrosis

The Koch Weeks bacillus has been held responsible for some
outbreaks of epidemic conjunctvitis This bacillus ts 1n fact
ndist hable from H

Diragnostr

H influenzae may be 1solated from nasopharyngeal swabs blood
pus or cerebrospinal fluid It can be identified within 30 munutes
by adding type spectfic rabbit antiserum and observing capsular
swelling The direct precipitin test 15 equally quch  Spinal flud 1s
layered on this spectfic antiserum and the presence of capsular
polysaccharide 1s shown by a precipitate at the interface Thus test
15 only applicable to a relattvely clear fluid such as spinal lid  The
organism may be cultured on special medra

Treatment
The sulphonamudes streptomyan chlotamphenicol the tete2
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Aspiration Iner bugpsy seveals mibary granulomata m a high
percentage of patients with brucellosis Great care 1n tnterpretation
1s essential becanse sumnilar miliary granulomata ate also found 1
tuberculosis sarcordosis and vartous fungal and viral infections
The Liver bropsy specimen like all other tissues should be routinely
cultured

Treatment

The painstaking work of Spink and his group 1n Minneapolis on
expenimental infection 1n ammals and tissue cultute systems suggests
that brucellae are raprdly cleared by leucocytes from the blood
stream and ate subsequently localised in the cells of the reticulo
endotheliat system Intracytoplasmicorgantsms developasatisfactory
modas snend; finding 1t a sustable mediom for muluplication and 2
protection against lethal phagocytosts  Such successful intracellular
patasitism may be likened to that displayed by viruses It 1s an
important concept to an understanding of the relative fatlute of
chemotherapy 1t both brucellosts and virns diseases Whereas
extracellulat brucella organtsms are readly destroyed by anttbiotics
intracellular organisms remain reststant to 21l current forms of
therapy

Acute brucellosts has been Ily treated by sulpt d
streptomyctn the tetracyclines erythromycn and chloramphenteol
but each has been followed by a high relapse rate  This can be
lowered by the simultaneous use of streptomycin and tetracychine
and combined treatment 1s now a method of chotce Tettacycline
o5 g four times a day 15 combined with streptomycin 2 g daily
mtramusculatly fot two weeks The patient becomes afebrile 1n
three to seven days and the symptorms of arthralga headache and
malaise tend to disappear 1n esght days ‘The common development
of increased fever and symptoms within forty-esght houss of com

2 Herxt

mencing reaction which 1s both
muld and transtent

Relapses should be treated with further courses of chemotherapy
if necessary changing the antbiotic or using a sulphonamde 1n
conjunction with an antibiotic

Increased therapeutic success depends upon the development of
chemotherapeutic agents which penetrate the host cell easily but
without najury or by some method of dislodging organisms from
their mntracellular position ‘The latrer has been attempted but with
little success by the use of cortisone and corticotrophin In mice
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Diagnoses

Tsolatron of the orgamsm 1s performed by culture of blood unne
cerebrospinal fluid, bile, lymph node, hiver or sternal matrow biopsy
material 1n spectal media Bt abortus 2lone of the three spectes
needs 5 to 10 per cent CO, for growth Growth ts slow and sub
cultures should not be discarded as negattve uatil six weeks after
noculation Blood culture ts positrve 1n about half of all cases, 1t 15
more likely to provide a positive result 1 the febrile 1lf patient and
1t 1s usually negative 1n chronic brucelloss

Serology  Agglutinating antibodses develop durng the second
week of tllness and perstst for several years after recovery A potent
antigen prepated from killed brucella organisms 1s titrated agamnst
serial dilutions of acute phase and convalescent phase sera A
stationary agglutinin titre of about 1 100 suggests past nfectton
but a significant rising titre 1n convalescent serum suggests acttve
infection  Skin tests with brucella antigen may provoke a rise 11
titre 1n the previously sensitssed ndividual, so blood should be
taken before performing the skin test

There 1s also a rapid bedside screening test (Castaneda s method)
It 15 cruder than the multiple dilution tube method but 1t may
provide an eatlter answer ‘The anttgen consists of hilled brucella
otgamisms stained with methylene blue and titrated so that a posttive
reactton 15 obtained only when the patient s blood contatns agglu
timns 1 a titre of 1 100 or higher One drop of this antigen 1s
mixed on a glass shde with a drop of blood from the patient s finger
Withtn 30 seconds a dark blue peripheral ring of agglutinated antigen
appears distinct from a central red zone of erythrocytes

Bracellin skay test (Table 24) The antigen 15 2 whole orgamsm
suspenston termed brucellin It 15 1noculated ether 1n a dose of
o 1ml ntracutaneously or 1n a thousand fold concentrated solutton
by the multiple punture technique using a Heaf gun Spectfic
induration at two days indicates that at some time the patient has
met brucella mfection but 1t does not necessanily ymply current
infectton The skin test may provoke a tise In titre of serum antt
bodtes especially if intracutancous injecttons are tepeated This
response only occurs 1n the previously sensttised individual and
strengthens the suspicton of previous nfection ‘The skin test does
not provohe a sigmficant antibody response in non sensttised
persons It should always be tnterpreted in the hight of clincal and
serological findings A negatwve skin test does not exclude the
dragnosss of brucellosts
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does not necessanily 1mply a satisfactory response in any given
infection because of other adverse contsibutory factors These
imclude mechameal obstruction in the urinary or bilary tract
pentoneal abscess formation gross pulmonary destruction with
cavitation ot the devel of drug It1s theref

mmportant not only to tdentify the causative organtsm but to assess
its antibiotic sensitrvity 1n order to plan the chemotherapeutic

g n close cony with any d surgical

intervention
Although sxmple uninaty tract infecttons usually respond
ly to a or chronic infections

demand careful 1y esnganon to ascertain their cause Otherwise
continued chemotherapy can but lead to dmg resistant pyua
Sumtlarly the pyrexia and rigors of cholangitis cannot be controlled
by anubiotics more than temp ly unless free d m the
biliary tract ts re-established

In the treatment of Esch coli septicaemia the choice of treatment
lies between tetracycl 2 1 of sulphad and
streptomycin ot polymyxn  Chloramphenicol 1s also effectve but
the profuslon of other effective agents makes 1t unnecessary

due to !\ may be d by its lack

f ‘it ds to large doses of streptomycin

and sulphzdxazmc or to te!racyclme ® 1a3)

PROTEUS INFECTIONS

The two species usually associated with human infecttons are
Proteus 1ulgarss and Pr morganss  They are actively motile pleo-
morphic orgamisms which spht urea with the production of
ammonia  (The OX strains share spectfic polysaccharides with
certain nickettsiae and thus forms the bass for the Weil Felrx test 1n
typhus ) Proteus are notmal that They
are liable to provoke urnnary tract infe which are bl
because of their relative resistance to chemotherapy They may also
be found as secondary invaders of chronic skin ulcers and of muddle
ear infections

In vitro sensitivity tests should precede therapy and the most
effective antibiotic chosen Topically neomycin ts probably the
most useful Its towcity precludes routine systemic use but 1t may
be given intramuscularly as a life saving measure for fulminating
I’xm:us septicacimia Unnary tract infections may be controlled by

fora \ of strep and a sulp}
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cortisone converts acute brucellosis into a fulminating and fatal
mfection but 1t 15 unable to aiter the course of chronmic brucellosts

THE CNTERIC BACTERIA

Bacterta of this large group are often normal inhabitants of the
gastro mntestinal tract of man and other arumals Some lead 2
saprophytic extstence there and only become pathogenic elsewhere
as 1n the resptratory umnary or neurological systems Others are
pathogenic 1n the gastro tntestinal tract tself causing such diseases
as typhotd and paratyphoid fevers Finally the prolonged use of
oral antibiotics may lead to 1mbalance of the normal intestinal flora
creating a new series of drug induced infections

THE COLIFORM GROUP

The coliform group are normal 1ntestinal saprophytes which
become pathogenic i other systems

Esch ool causes urinary tract infecttons septicaemia and menin
gitts perstonttis cholangitis and certain spectal types of this bacillus
are implicated 1n epidemic diarrhoea of mfants

The pathogenic role of Aerobacter aerogenes 1s confined to
unnaty tract tafections 1 which 1t may accompany Esch colt
muxed tnfections

Rlebsiella prenmontae may rarely be ssolated from the bowel or
from the normal resptratory tract but under conditions of diminushed
reststance 1t may be responsible for severe pulmonary infections

Diagnosss
‘The clintcal features of infections caused by these organisms vaty
with the site Laboratory confirmation of the diagnosts should be
sought by
Isolationof theorganismfromurine blood spinal flurd perttoneal pus
bile facces or sputum by culture on blood agaror special media
Further biochemucal diffetentiation by fermentatien reactions
Direct capsule snelimg test This 1s applieable to Klebstella
pneumomuae It may be peric d on fresh of
sputum and may provide early confirmatton n pemsctllin
due to this org

Treatment
The coliform organisms are sensitive to the sulphonamudes
tetracyclines streptomycin chloramphenicol and polymyxtn This
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SHIGELLA

These orgamsms have been differentiated 1nto four groups by
fermentauon and anugenic studies ‘The main types of each group
ate Skigella dysentersae (shiga and schontyy bacilli)y Shig flexners Shig
boydis and Shig sonnes (Sonne bar_\llus) Soon after contaminated
food 15 eaten Lit d toxins provoke an acute infl of the
Jower 1leum and colon with abdominal pain drarrhoea and vomitng
Bacillary dysentery of this type 15 restricted to the intestine and
septicacmia 1s fare

Diagnoss and freatment ate given on page 169

PASTEURELLA

Osgantsms of the Pasteurella group are non motile aerobic Gram
flegative rods They cause vanous severe infections 1n anumals
two of them Pastenrells pestis and Past tularense may be trans
rutted to man causing respectively plague and tularzeria

PLAGUE (Pascurella pests)

Rats and other rodents provide a reservour for Past pesus  The
clinical picture of the human infecthion depends on the route of
transmission and portal of entry

Bubome plague TInfection ts transmutted from rats to man by the
bites of infected rodent fleas The Iymph nodes draming the site
of entry become enfarged to form buboes Extension of over
v-hclmmg infections from this ongmal stte may lead to

Plague with wids of all organs
mdud.mg lungs liver spleen and memnges

Primary pulmonary plague "The portal of entry 1s the resptratory
tract Inhalation of material from infected rodents or their carcases
may give tise toa fi from whichughly infe
droplet particles may cause fasther spread

Dragnosis

Speaific confirmation of the diapnosis rests upon 1solation of the
organtsm from sputum blood or the aspirate of buboes  Smears
are staned with methylene blue or by Gram s method and at the
same time agar cultutes and ammal noculation should also be
undenaken Special stains may be uscd o d:monstmte the bipolar

of the or: may be
detected during convalescence
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mude, but the response ts varable Proteus ts moderately sensitive
to novobioain, and some strains respond to oral mitrofurantotn

® 195)

PSEUDOMONAS INFECTIONS

Ps pyocyanea (aeruginoss) may be found in normal faeces of
skin, partculatly when coliforms ate suppressed It 1s pathogentc
1n mixed infections of the urmary tract or in chronic skin ulcers,
especially when sensitive bacterra have been eliminated by chemo
therapy  Pseudomona gitts (p 158) daty to chronic
mastorditis  head injury or infected lumbar puncture 15 prave
because of the relative reststance of the organtsm to chemotherapy
It may also cause troublesome eye infections

Dragrosss 1s readily confirmed on culture by the presence of two
water soluble pigments blush pyocyanin and green fluorescein

Treatment

Pscudomonas 1s sensitive to polymyxin which should be admuns
tered intrathecally for memungitis locally for chronic skin ulcers by
subconjunctival 1njectton for ophthalmic 1nfections, and by tnstilla
tion 1 stnuses or ears Results of treating chronic urmnaty tract
infections are not striking because of underlving renal damage and
obstructive lesions of the gentto-urinary tract It should however

be dered 1n conpunction with surgical ‘when these ate
feastble
SALMONELLA

There are many important members of the salmonella famuly of
Gram negatrve motile bacteria  They may be subdivided 1nto several
groups on the basts of therr heat stable somatic O antigens and
within these groups individual types may be identified by thewr
heat labile flagellar H antigens

Species peculiar to man ate Salm fypht and Salm paratypht
causing respectively typhotd and paratyphoid A B and C fevers
Thus group of nfections 18 often designated eatenic fever (p 172)

Thete 15 also a group of salmonellae usuzlly found tn ammals
but capable of human infection when ingested 10 contaminated food
ot water ‘They may cause a septicaemia with or without preceding
gastro enteritis

Diragrosss and treatment are given on page 173
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PLEUROPNEUMONIA GROUP OF ORGANISMS
‘This 1]l defined group hes between bacteria and large viruses in

phology and growth ck 1stics Lihebactera they multply

on lfeless agar medum The colones are munute and special
techniques are necessary to visualise them Although they grow in
cell free meda they can also be propagated 1n the chich embryo
Like viruses the organtsms ate filter passing and by means of
gradocol membranes thetr size has been estimated to approximate
to that of the latger viruses

They ate known to cause epidemic pneumoma with pleural
effusions 1n cattle and agalactia 1n sheep and goats but their role 1n
human infection 15 undetermined ‘The choice of generic name for
the group ts an unfortunate one when translated from vetertnary to
clintcal medicine for they seem to play no pathogenic role 1n human
pleural ot pulmonaty infections Various strains have been 1solated
from normal secretions of the respiratory and gemito urinary tracts
They have also been 1solated from pattents with prostatitis and with
Retter 5 disease 1n which non bacterial uretheitis 1s associated with
arthrtis and conjunctivitis This 15 however insufficent evadence
to recogmse 1t as the infectious and causative agent of these diseases
Tt has been suggested that male abactenal urethtitis 15 contracted by
intercougse with females |
as part of thetr normal vaginal flora It 1s also possible that these
otganisms have a symhiotic role with other as yet unidentified
agents mn the production of disease

Su\phummxdcs and pentciihin are ineffecuve but the tetracychnes
and chl, P 1 inhibit these 1n vitro
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Treatment

Sulphadiazine, streptomycin, chloramphentcol and the tetra
cyclines are all effective 1n the control of plague It 1s preferable to
use a bactericidal agent so streptomycin 1n doses of 2 g tntra
muscularly every day for one week 1s the drug of choice It should
be combined with otal sulphadiazine The tetracyclines are kept 1n
reserve as an alternatrve form of treatment

Prevention of the disease depends on rodent and flea control
In the presence of severe exposure vacctnation provtdes temporaty
ptotection

TULARAEMIA (Past tularense)

Rabbits and hares form the principal reservoir of tnfection from
which Past tularense 15 occastonally transmutted to man by the bite
of infected fleas or ticks by handling 1nfected ammals by inhaling
their infected discharges or by ingesting contammated food and
water There are therefore several portals of entry producing
distinctive clinical pictures which include cutaneous pulmonary
oro pharyngeal abdominal meningeal and septicaemic tularaemia

Daagrosis
Laboratory confirmatton should be sought by
Isolation of the orgamism from sputum blood buboe aspirate
pleural or sptnal flaid by culture on dextrose-cystine agar
Serological antibodies  Agglutinating and complement foung antt
bodies may be detected 1n convalescent phase sera
Skin test (Table 24)

Treatment

As with other Pasteurella infections Past tularense 1s sensttive to
sulphadtazine streptomyein the tetracychines and chloramphenteol
The drug of choice 1s the bactenicidal one streptomyan for the
bactertostattc drugs are lable to be followed by relapses As i the
treatment of plague oral sulphadiazine should be given together
with intramuscular streptomycin

VIBRIO CHOLERAE
Vibrio cholerae 1s a curved Gram negative rod actively motile
because of a stngle termmal flagellum It possesses flagellar H and
somatic O antigens It 1s the causal agent of cholera (p 17.4)
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within the Lining endothelium of blood vessels leading to vascular
occluston rupture and necrosts  Stmilar involvement of the bran
heart and other tissucs may occur 1n the course of zichettstal septt
caemia for fever p and vartous locahising signs

EPIDEMIC LOUSE BORNE TYPHUS (R prowazeki)

Althongh distribution 1s potentrally world wide 1t tends to
appear 1n eptdemuc form durng wars when lack of bygeene i
closed communities permuts the ready spread of infected lice
Following the louse bite an incubation period of up to three weeks
precedes the onset of ngors fever malarse and generalised aches
On the fourth day of the sickness pink spots appear on the truak and
spread to the limbs ‘They may develop haemorrhagic centres
become purple and finally decp brown The patient 15 shoched
collapsed with a low blood pressure and there may be evidence of 2
myocarditts bronchitis and possibly encephalitts The features are
those of widespread 1nvolvement of small vessels by multiplying
nickettsiae Beforethe advent of broad spectrum antibiotics thefever
lasted about two weeks and there was a mortality of about 20 per
cent 1 chemotherapy ha derablylowered these figures

MURINE FLEA BORNE TYPHUS (R moosers)

Murine typhus 1s milder than epidemic typhus it has a shoster
tncubation period (six to fourteen days) and the vector 15 2 flea
rather than a louse Involvement of heart central nervous system
2and Judneys 1s less severe and the mortality rate even before ants
biotics was less than § per cent

SCRUB TYPHUS (R tsutsugamushy)

The causative organism 1s transmitted by an infected mite The
bite matk develops into an ulcer covered by a black scab and
associated with regronal lymphad Thus ch 1c eschar
appears towards the end of the seven to fourteen day incubation
pertod thereafter the clinical features resemble eprdemic typhus
The mortality rates 1n the days before specific chemotherapy were
sumular to those of eptdemic typhus

ROCKY MOUNTAIN SPOTTED FEVER (R sicketts)

Man 15 infected by the bite of nickettsia laden ticks  After an
incubation period of three to twelve days the climcal features
zesemble epidemic typhus but in contrast to typhus the rash



CHAPTER 10
RICKETTSIAE

INTERMEDIATE 1n character between bacteria and viruses are rickett
siae which are transmitted to man by the bites of their natural hosts,
the arthropods  Ruckettsiae ate pleomorphic coccobacillt, about 300
to oo mullimicrons 1n diameter  They divide like bactetta and when
statned are teadily vistble undet the ordinary muctoscope Also
sesembling bacteria ate theit enzyme systems whch enable them to
metabolise their own requirements and conversely makes them

Inerable to chemotherapeutic agents which interfere with thes
metabolism  Like viruses they only grow 1n cell containing media
They prolifetate readily 1n numerous susceptible anumals and i the
yolk sac of the chick embryo

The generic name for this group commemorates Dr Howard
Taylor Ricketts who died of typhus fever in Mewuco City during
the course of his 1nvestigations of this disease The diseases caused
by the different members of the group are listed together with their
characterssttc Weil Felix agglutinations (Table 10) The general
charactessstics of rickettstal infections ate fever varying degrees of
constitutional upset and a rash Q fever 1s the sole exception 1n
which there 1s no rash thisortgunallyled to diag i lties and
hence the obscure title Q (for query) fever In the rematnder the
haemotrhagtc shin lestons are caused by rickettstal mutiplication

TABLE 10 —WEIL-FELIX AGGLUTINATION REACTIONS

Proteus strain
Rickettsia Disease —
ox 19 ’ ox2 | OXk
R ps k Epud 1 b h +4+ I3 o
R moosers Mursne flea bome typhus Py +
R ssutsugamushy | Scrub typhus o ° ++
R peketrss Rocky Mounain spotted
ever s + o
R. conont Mediterrancan fever + + °
E. pypen South African tick bite
fever + + +
R ekan a‘i?kazswpox ° ° °
uenet ever ° o o
R :\nmam Trench fever Not defined
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male guinea pigs or tato the yolk sac of chich embryos R
rsutsugamushy of scrub typhus can be isolated readtly by intra
peritoneal 1noculation of the mouse Richetrsiae stain blue with
Giemsa s or red with Macchiavello s stain

Weil Felix reaction ‘The sera of patients with all rickestsial
infections except Q fever and nchettsialpox agglutinate vanous
strains of the Proteus bacillus  This unexplained phenomenon was
observed by Wel and Felix 1n 1915 and has become established 25
an extremely useful test The Proteus group probably share some
antigenic camponent with the nickettstae  The agglutiuns which
develop 1n the course of tnfection affect vartably different strains of
Proteus vulgaris (Tzble 10)

Weil Felix agglutinins are detectable towards the end of the first
week of the disease reach a peak at the end of the second week and
the titre gradually falls off after one month The demonstration of
2 using titre ts mote satisfactory proof of recent infection than 2
stationary level

False positive Weil Feltx reactions are given by previous immung
sation with typhus vaccines by Proteus infections ot by relapsing
fever (p 67)

Specsfic serum antsbodres  Compl fixing antibodies appear 12
the second week. of illness The titee increases to a maxumum 1n the
thrrd week and declines slowly after two months  Specific antigens
ate prepated by growing richettsiae n the yolk sac of chich
embryos and then purifying them

Speafic serum anttbodies are also demonstrated by thetr ability to
agglutnate rickettstae 1n vitro or to protect nfected eggs or gunea
prgs  These methods are mmpracticable m routine laboratories
which do not specialise 1n this work

Treatment

‘The control of eptdemics conststs 1n the delousing of populations
by DDT the control of rats and mutes and the clearing of therr
breeding places

The

of all these rick 1 tions has been revolu
tionsed by the introduction of chloramphentcoland the tetracyclines
These antibiotics do not kil the nckettsiae but suppress their
growth and spread in the body  There 15 2 dramatie response withun
one of two days of commenaing treatment but since the antibiotics
are only ik tic relapses are The relapse respond
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commences pertpherally on the wrists, feet and forehead and
proceeds centrally This variety 1s most prevalent 1n the western
patts of the United States Somewhat ssmular tick bite rickettsial
infections occur 1n the eastern United States (R akary) 1z South
Aftica (R pypers) and 1n the Mediterranean area (R conort) The
last three ate also characterised by black eschars and the rash of
rickettsialpox (R ahart) resembles varicella

Q FEVER (R bumeti or Coxtella burnets)

Although ths 15 also a rickettsial infection, 1t bears little resem
blance to those previously described Tt 15 not transmutted by an
arthropod vector but by the ingestton and tnhalation respectively of
mulk or arr which ts contamunated by infected tich facces  Although
transmission 1s atthorne person to petson transference 1s extremely
rate Further differences from the other rtckettstal infections ate the
absence of a rash and a negative Wetl Felix reaction

Although this infection was first described 10 Queensland the
letter Q represents query rather than Queensland  The term was
introduced 1n 1937 by Detrich who had observed 1t for the preceding
two years amongst employees 10 2 Brisbine meat works 1n abattotr
workers and 1n datry farmers  He showed that the blood and uzine
of infected patients contained an agent which could be transmitted
to gwnea ptgs  Burnet and Freeman using matersal supplied by
Dertrick demonstrated rickettsial bodies 1n the spleens of mfected
mice The causal organism R butnett was therefore named after
s discoverer F M Bunet of Mclbourne Because of its dis
simularities from other rickettsiae 1t has been reclassified 1n a separate
genus as Covtella (rather than Rickettsta) burneti This designation
1sinhonour of H R Cox who 1n 1940 reported its existence 1n the
Unuted States

TRENCH FEVER (R quintata)

This louse borne infection occurred n Europe during the first
World War It had the general charactersstics of typhus 1t did not
occur durtng or has 1t appeared stnce the second World War
Modern laboratory techmques have not been applied to charactertse
1t distinctly

Dragrosis of rickettsial infections

Tsolatton of rackettsia Fresh whole blood from the febrile patient
taken early 1n the disease may be inoculated ntraperitoneally 1nto



CHAPTER 11
VIRUSES

VIrusEs are filter passing patticles of ultra microscopic size  The
largest are of the order of 300 millimicrons and the smallest recog
msed 30 milimicrons ‘They are only capable of growth and
reproduction 1 the presence of living cells ‘This prectudes the use
of the various agar media employed 1n bactertal culture Instead
laboratory ammals embryonated eggs or suitable tissue cultuce
cells are required for their study in the laboratory These techmical
difficulties have confined our knowledge of the properties of
viruses More tecently the rapid growth of tissue culture techniques
has augmented this meagre hnowledge uncovered hitherto un
recognised viruses causing infections and even unmasked orphan
viruses for which no cotresponding clinical infection has yet been
adequately defined These have been provisionally designated
ECHO (enteric cytopathogenic human orphan) viruses They are
sumilar to the poliomyelitis and Coxsackie viruses and they may be
causally related to one type of benign aseptic meningitis (Table 18)
In 10 other field of infectious disease 15 the co operation of chnictan
and laboratory worker more essentml in filling gaps 1n our knowledge
of the relation of viruses to clincal disease

Because of our imperfect knowledge there 1s no satisfactory
classification of viruses or their diseases Until such time as the
causative virus 1s 1solated from the infection with the same degree of
routine factlity as 1n bactersal a clinieal cl. 15
the most practical although perhaps not the most inqustttve for 1m-
Pproving knowledge of the mode of spread and attack of the viruses

The following classification depends upon the affinity of viruses
for certatn systems and organs However many viruses are spread
throughout the body dunng an iunal viraenuc stage This 1s

fe y 1gnored 1 a cl which only takes 1nto
account a secondary or transient affinuty for a certain organ  Further
more duting its stage of general circulatton the virus may produce
clinical manifestations 1n several different systems stmultaneously
For the sake of clarity only the more 1mportant ot obyious clical

presentations can be listed  the alternatives are discussed under the
1ndividual diseases
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to further treatment readily, suggesting that the relapse 1s not due
to the development of resistance agatnst the antibiotic

If the patient 1s motbund 1t may be necessary to admunister the
antibtotic intravenously 1n a dup transfuston of glucose salne until
the patient 1s able to continue with oral therapy In the severely 1l
patient the costisone group of drugs may be given 1n addition to the
antibiotic as a rapid means of ameliorating the toxaemia

Successful chemotherapy has not completely obvrated the need
for active smmunisatton which effectively reduces the severity and
mortaltty of typhus fever Effective vaccines are prepared from
1nfected yolk sac membranes of chick embryos Two subcutancous
1noculations of 1 ml 1n the course of two weeks are followed by a
booster dose during pertods of undue exposure Either chloram
phenucot or tetracychne may be used prophylactically in oral doses
of 3 g once weekly 1t protects the patient from chnucal disease,
although nickettsiae are still evident 1n the blood
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tesponse ot by demonstrating characteristic pathological changes
10 the patient s tissues

To mprove this co-operation the climcian must know the
Iaboratory worher s requirements in any given case he must know
which are the most appropriate specimens the optimum stage of
the disease for thetr collecttons and the value of paired acute phase
and convalescent sera for demonstrating rising antsbody titres

ISOLATION OF THE VIRUS

Isolation of the causative vigus 1s often difficult ttme-consumng
ot even tmpossible  Such work ts rarely undertaken 1 foutne
hospital laboratories but only 1n specually-equpped virological
umts Until recently this entasled the upkeep of a variety of antmals
such as monkeys fetrets gumea pigs hamsters rabbits dogs and
mice for propagation of different viruses This has become less

b byth of tissue cul dchich embryo g
either of which 15 readily adaptable to any standard laboratory
Animals are stul] useful vehicles for propagation of certain viruses—
e g one-day old suckling muce are particularly helpful in the tsolation
of the Coxsackie and herpes simplex viruses

Cultivation s cultures of Living tissue fragments 1s usually done
111 fiasks ot test tubes The tissue 15 embedded on the glass wall in
plasma clot and bathed by spectal nutzient fld ‘The outgrowth of
the fibroblasts and eprthelial cells from the tissue may be observed
under the low power of an ordinary microscope  Certaa viruses
when 1noculated 1nto this system cause degeneration of these
outgrowing young cells ‘This 1s termed a gyfgpathogenic effect
Specific antisera prevent virus growth and protect the growing cells
from d This 1nhit of cytopatt effect 1s
proving useful 1n typing strains of virases and also 1n measuting the
amount of serum antibodies which develop during convalescence

Certain viruses and richettsiae grow n the fertile hen s egg  The

1 orall

P 15 d 1nto the chortoall
cavities to the yolk sac ot on occasions directly into the chick
embryo The Iving chick embryo chosen for these procedutes 1s
usually between three and twelve days old

The specimen sut dtoalak quipped to perform the
above fechniques may conssst of nasopharyngeal washings spinal
flud blood facces saltva conjunctival scrapings vesicle or pustule
flud ot portions of lung bramn or spinal cord removed at autopsy
The speaimen shonld be taken at the height of the allness since

it
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Rash producing
Vartola (smallpox)
Varicella (chicken pov)
Herpes zoster
Herpes stmplex
Measles
Rubella (German measles)
Respuratory tract
Influenza
Common cold
Adenovirus infectton
Dsittacosts
Nearotrope
Poliomyehtis
Rabies
Lymphocytic choriomeningitis
Artbropod borne encephahits
Hepatitis
Infective
Serum
Opbthalmic
Trachoma
Inclusion conjuncttvitis
Miscellaneous
Mumps
Infectious mononucleosts
Yellow fever
Lymphogranuloma venereum
Sandfly fever
Dengue
Coxsackie virus infections

LABORATORY DIAGNOSIS (Tabfe 11}

“T'he diagnosts of some virus infecttons can be made at the bedside,
others requite close co-operation between the clinicranand laboratory
virologist Each may play an imp role 1n the of
the patient and even the outcome of an epidemutc  The clinicran
from the hustory epidemuological data and clintcal findings may
narrow the differential duagnosis or indeed reach the correct
diagnosts The laboratory worher may confirm the dtagnosis by
1solating the aetiological agent by showng a spectfic immunological




Incu Inclu
bation|  Virus sion
Disease | 050 grown In rec?tv;[l;‘able Serologteal tests | pogieg
(days) in
Hepatitis Man ?Blood —_ —_
(s) 1nfective | 15 40 | PTissue culture | PFacces
PFertile egg
() Serum | 6o-160| Maa 2Blood only — —
Trachomaand | 412 | Monkey Conpuncuva | CFT ! us ag ptscoss Scrap-
snclusion GV antigens | 1ngs
conjunctt may be posrtive | from
v because of anngeae | tarsal
sumilanty con
junc
ava
Mumps 17 21 | Ferule egg Saltva CFT —
Monkey’ Cerebrospinal | Haemagglunnation
Tissue culture flud inhibition test
Tissue culture
neutralisation
Tafecuons - — Blood pictuze —
‘monom: Paul Bunnell
cleosis
Yellow fever | 36 | Mouse Blood Anpnal n uralisation | Liver
Moskey
Lympho- 3 2t | Fendle cgg Bubo pus CET Lymph
granuloma Mouse node
venereum or
ranu
foma
Sandfly fever | 26 | Mouse Blood Hze:‘abgglumuuon -
)
neutrabisation
Dengue -9 | Mouse Blood CET —
Tissue cultuse Hacngg[utmzuon
1ohibiti
Mouse neatralisation
Co sackie 29 | Sucklingmouse | Nasopharynx | CFT -
infections Tissue culture | P ces Neutralisation 1n mce
C:éebmspmal or tissue culture
Cold hacmag | 1625 — — Coldha magglut saton | —
glutin. Streptococcus M
preumonia
Qfever 19 | Fertilee Nasopharynx | CFT —
Mouse F Bloos
Guinea pig
Typhus 818 | Guinea pig Blood Wul F:hx -
Fertile egg
Agglunnauon
Anumal neurralisation
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INFECTIONS
Incu Inclu
YVirus
bation] Virus slon
Disease period| grown in reco::rable Serological tests bodies
(days, ™ in
Smallpox 1z | Fertle cgg Vesicle CFT*using vesicle | Vesicles
(vartols) stule flud
Blood
Chucken ?ox 12 16 | ?Tissue culture | Vesicle flid | PTissue calture Vesicles
(varicella) neutralisation
Herpes zoster {7 14 | PTissue culture | Vesicle flurd | ?Tissue culrure Vesicles
neutralisation
Herpes 3 | Fertile egg Vesicle CFT Yesicles
simplex Newborn Saltva Neutralisation 1 eggs
‘mouse Cezebrospinal | o mice
Rabbit cormnea fld
Messles 11 14 | Monkey Nasopharyne | Tissue culture —
Tissue culture | Blood neutralisation
Gemu:lx 16-18 | Moakey Bloodh — -
measles Nasopharynx
(rubella)
Influenza 12z | Feruleegg Nasopharynt | CF T —
Mouse Ferrer | Lung Haemagglutination
Tissue cultute nhsbition
Common cold | Up to 3| ? ? — -
Adenovirus 13 | Tissue culture | Nasopharynx | CFT -
pharyngitis Tissue culture
neutralisation
Pstttacosts 415 | Fertile cpg Nasopharpnx | CFT' Lung
Touse Blood iple:x‘l.‘
Lun, A
& Tnodes
Poliomyelitis | 4 35 | Monkey Facces CFT -
Tussue culture | Nasophatynx | Tissue culrure
Spical cond neutralisation
Rabies 10 209 Mouse Saliva Neutralising and Negrt
Rabbit Brain complement fixng | bodies
08 Spinal cord antibodhes after 10 hip-
Fertrle egg vaccination pocam
Tissue culture pus
Lymphoeytic | 3 Mouse Blood CFT —
Thone 3 | Guimes pig | Cesebrosptnal | Antmal nestealisation
menungitis fud
Brain
1 | Mouse Blood CET -
Eregc‘phbzéx‘:: 4 Fertile egg Cerebrospinal [ Amimal neytralisation
Yo Iy
an tern
equine, Spinal cord
louping1ll)

*CPT e=Complemens fixation test.
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This experiment shows a two tube or fourfold 1ncrease whichis
significant Such tests have the advantage that they can be pecformed
1n any laboratory where Wassermann tests are undertaken without
recourse to anmal work,

The st setro baemagglutination mhibution test

“This test 15 easy to perform and may be used 1n the diagnosis of
1nfluenza mumps sandfly fever and dengue the viruses of whichare
capable of aggl ing red blood corpuscles The test depends
upon the abality of the patient s serum (when it contains antibody) to
nhibit haemagglutination by these viruses Doubling ditutions of
serum are titrated aganst constant amounts of virus antigen and
red blood corpuscles are added as tndicator for the presence of
free virus The hghest dilution which intubits aggluunanon 1s
taken as end point ‘There should be at least a fourfold increase
in titre 1n the convalescent as compared with acute phase serum

Typical tesult (after Horsfall 1950)

Serum Y 10|t 2001 40| 1 801 60|t 320 Titre
Acute ° + + + |t
Convalescent o o o o + + |1 8

© =hasmagglutination inhibited
+ =haemagglutnation
‘The acute phase serum has prevented haemagglutinationat 1 10
wheteas the ! serum 1nhubited aggl at 1 8o
‘Thts 1ndscates a signuficant increase 11 titte of antibody

Neutralssation tests

‘These tests compare the abtlity of acute phase and convalescent
phase sera to the approp virus 1n 2 number
of test anumals or eggs or to prevent cytopathogenic effects 1n tissue
culture Several groups of ammals (ot eggs ot tissue culture tubes)
are nfected with the standard virus and each group 1s 1moculated
with vatying dilutions of the patient s serum  The survival rate 1n
the varying groups 1s an index of the amount of a.nubody 1n the
serum  Thus method 1s employed only when absol
becanse of the cost and complexity of the expertment It 1s 1
practical for routine hospital use but remarns an important research
tool For the dugnosis of some viral diseases 1t 15 essentsal,
becanse the simpler 1n vitro complement fixation test has not been
developed
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clearly ssolation of the virus 1s more likely at this time than at the
stage of convalescence Pentcillin (500 untts/mi ) and streptomycin
(1 mg/ml) are added to suppress bacteral growth i the
specimen  These antibiotics do not affect proliferation of viruses
except those of the psittacosss Iymphogtanuloma group (When
members of this group are suspected anttbtottes and sulphonamides
should not be added to the spectmen) The spectmen 1s then frozen
1n 2 thermos flask pached with carbon dioxide snow and transmutted
to the laboratory without delay

SEROLOGICAL TESTS

Serological tests show an 1mmunological response by the pattent
and ate easier to perform quicker and provide a satisfactory
answet 10 many virus tnfections They depend upon the demonstra
tion of a stgnificant (at least fourfold) rise in the titre of speaific
anttbodses 1n convalescent phase as compared with acute phase,
sera ‘They suffer from the disadsantage that confirmation of the
diagnosts may only be rettospective although high acute phase
serum titres may be a helpful provisional guide Blood (10 ml ) must
be collected as early 1n the disease as posstble and again two or three
weeks later It 1s spun 1 the centrifuge and the sera stored at
4°C untl used If the opportunity of securing acute phase serum
has been mussed, two serum specimens, separated by an interval of
two weeks should stll be taken These spectmens may show a
stgnuficant fall 1n titre of serum antibodies this 1s not such decistve
information as a tise 1n titre, but 1t 15 nevertheless more significant
than a persistently stationary level

Serological methods 1aclude the 1n vitro complement fixatton test
using virus antigen the in vitro haemagglutination inhtbition test
and neutralisatton of infectton m amumals eggs or tissue culture

The s tatro complement fixation lest

Potent virus antigen 1s titrated against seral dduttons of the
patient s serum  the lughest dilutron of serum tn which complement
1s fixed 1s the end point A fourfold or greater increase 1n titte
1 the convalescent as compared with the acute phase serum
constitutes a signuficant antibody response A typical result shows

Serum 1t 10|t 20]lx 401 80|z 1601 320] Titre
Acute + o ° a ° 6 |1 10
Convalescent + + + © o o 1 40

+ e=complement fixation o =no complement fixation
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RASH PRODUCING VIRUS INFECTIONS (EXANTHEMATA}

The virus usually spreads in the blood stream producing a
generalised constitutional upset before it localises 1n various organs
Cutaneous eruptions are sufficiently distinctive 1n form and dis
tribution to permut accurate clinical diagnosis without resort to
laboratory confirmation In fact these self sufficient clinical charac
tenistics may have been a factor 1n impeding our knowledge of the
causative agent and its mode of spread

SMALLPOX (Variols)

The virus of smallpox probably enters the body through the
respiratory mucosa and followtng mulnphcation spreads through
the body 1n the blood eventually reaching the skin to produce a
charactenistic sequence of lestons

Thete 15 an abrupt prodromal stage of fever malaise headache
and generalised aches suggesting a phase of viraemta At the same
time a transient erythema may develop 1n 2 bathing trunks
distribution and thete may be petechiae and convulsions After
three days of this non specific illness macules appear on the face
forehead and scalp spreading centrifugally to the wiists and hands
then the trunk and finally the legs and feet The rash tends to be most
dense 1n areas distant from the umbilicus and most sparse on the
trunk  Within 2 day the small pink macules become papular and
two days later become multlocular vesicles The prodromal
pyrexta of about 103 F falls duning this eruptive stage but rises
again when the vesicles become secondanly nfected with bactena
to form pustules Nowadays chemotherapy controls this bacteral
1nvasion and so minimuses the permanent scarring which used to
follow the eruption Vamants of this picture 1nclude the profuse
and widespread lestons termed confluent smallpox, and the usually
fatal haemorrhagic type  Secondary bactenal invasion may also lead
to bronchop but thus responds to ct p

"The clinteal picture may be modified by previous vaceimation 1n
such 1astances the prodromal stage may be absent and the typical
lestons are not only sparse and supetficial but they progress through
the different stages more quickly Laboratory confirmation of the
diagniosss may then be indispensable

Dragrosis (Table 11)

The virus can be ewltnated on the chonoallantoic membrane of
the rwelve-day chick embryo Vesicular or pustular matertal 1s
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Typrcal result (after Horsfall, 1950)

Serum
Acute
Convalescent

1 101

20|t 401
D D
s

»
g

80 |1 160] Titre
D o

D |1 %

S —anumals surviving
ted

D =animals d

There 15 a sigruficant inctease 1n titre 1ndicating a rise tn antibody
1n convalescent compared with acute phase serum

INCLUSION BODIES
Certamn virus infections ate characterssed by the presence of
inclusion bodies which may be found tn nfected tissues during life
or at autopsy (Table 12) They may be intranuclear or mntra
cytoplasmic, and acidophilic or basophilic 1n thetr staining character

TaBLe 12 —Virus INFECTIONs INcCLuston Bobies

Intra | Intra Tissue in Statning
Disease ) quclear which found | characters
Chicken pox + | Oceastonally | Skin lestons Acdopilic
Seallpox + Skin lesions Acidophilic
Herpes zoster + | Occastonally [ Stn lesions Acidophilic
Herpes simplex + Stn lesions Acidophihie
nerve cells
Rabies + Nerve cells Acdophilic
Yellow fever + Liver cells ‘Acdoptilic
Paittacosis + ‘Alyeolar exudate
hular lymph
nodes Kupfler
cells spleea
Lymphogranuloma - Buboes
venereum Basophilic
Incluston + Comunctiva of Mateix shows
conjunctIvits lower tarsus positive
Elycogen
Trachoma + Conyunctiva of stain
upper tarsus
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of greater purity has become available It has the advantage of
remaining potent when kept even at 45 C for up to two yeats

Vacanation 15 performed by placing a drop of lymph on the
cleansed shin and scratching the shin through it

‘The following reactions may occur

In the sweepteble individual a red papule develops on the fourth
day 2nd posses through the vesicular to the pustular stage by the
nunth day It then dries up scabs and eventually scars  There may
be some fever and regtonal Iy mphadenstts

TABLE 13 —DIFFERENTIAL FEATURES OF SMALLPOX AND
CrIcKeN POX

Variola (Smallpox) |Varicella (Chicken pox)

Incubation period 12 days x2 16 days
Prodromal symptoms Severe Mild or abgent
Dsstnibut on of rash Commences face forehead | Comimences back and chest

and scalp spreading to
hands  then trunk a0d

egs

Density of lesions Expos d areas Unexposed areas

Evolution of lesions 31d day—papules 15t or and dag—p pules
§th day—vesicles Veicles and_ prsmles
8th day—pusrales resent 1n crops Seab-
15th day-—sczbbing 10g s00n follows

Vesicles Multilocular Unilocular

Cultivation of virus 1n | Chonoallantoic membrane | No

1ck embryo
Culuvation of wirus 1a ? Yes

tissue cultore

Stamned smcars from base | Num rous small elemen | Guant multinucleated cells
of vesicles tary bodies

Incluston bodies Tntracytoplasmc Intranuclear

Comploment fixation test | Specific reaction with 4ot | No _reaction  with ants
wsig vesicle flud s | vaccinal serum vaccinial serum
antigen

Serum antibodies Demonstrable Not yet practicable

Mortaliry Hgh Negligible

Vacanation Successful

Unecessary
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usually used for moculatton but blood from the prodromal stage
has also given positive results Lestons are sought on the chorio-
allantots after three days incubation and the speafiaty confirmed
by mucroscopy of the membranes Specific ant: vaccial rabbit
serum may be observed to protect infected eggs and finally, infected
egg tissue may be used as antigen 1a a complement fizatton test
When performed n a laboratory accustomed to these techmques a
result is avatlable 1n about three days The 1solation of virus from the
blood after the second day of tliness indcates a bad prognosts

Stamed smears prepared from scraptngs of the base of vestcles
show enormous numbers of elementary or Paschen bodes ‘This
ts useful 1n the early stage before pustule formation, 1t can be
performed 1n any laboratory, and a result may be obtamned within
one hour

Acidophilic intracytoplasmic inclustons (Guarniers bodses) may be
seen 1 epithelial cells of the shin at the edge of vesicles and 1n
lestons of the mucous membrane (Table 12) They ate also observed
1n the tnfected chotioallantoic membrane of the chick embryo

Fhud from vestcles or pustules and scrapings from papules and
crusts may be used as antigen 1n a complement fixcatron fest with anty
vaccinial serum A result 1s to be expected 1n twenty four hours
Vanola virus antigen may also be found in the blood early 1n the
disease if present the outlook s always fatal

Serological antsbodres develop in the course of infectron and 2
rising titre 15 demonstrated by a complement fixation test ustng
antigen prepared from rabbit vaccimal lesions A rising titre indicates
recent infection bur the presence of antbodies in the acute phase
blood may be indicative of vaccination 1n the previous year

Prophylaxas

Following Jenner's (1798) observation that cowpox protected
aganst smallpox, immuntsation by means of the vacciua virus of
cowpox has been most successful m the control of smallpox  Untd
recently such vaccination was compulsory

‘The vaccina and variola viruses have a strtkingly stmilar antigenic
make up and they are tmmunologically 1dentical The vaccnia
virus used for 15 passed al! ly 1n the shin of the
tabbit and sheep or calf to maintain a satisfactory degree of potency
Lymph collected from the vestcles maintains its potency for several
months 1f kept at temperatures below 0°C It can also be prepared
by culttvation tn bovne tissue cultures Recently a dried vaccine
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chromatin granules and nucleols are absent Statned by Giemsa s
method the nuclet contain reddish violet stringy amotphous material
and green melann granules ate seen n a blue staming cytoplasm
(Table 12) They are not seen 1n smallpox but they also occur 1n
herpes zoster and herpes simplex

Treatment

The mild nature of the disease and ife long tmmunity conferred
by 1t have provided bittle 1mpetus for any large scale attempts at
prophylaxis with modified varicella vesicle flud

Antibiotics do not tnfluence the ckichen pox virus although they
minimise the secondacy bacterial complicattons 1o the skin and
respiratory tract

HERPES ZOSTER (Shingles)

Although the clinical features of herpes zoster and clucken pox
are dissimular there 1s much evidence to suggest that the causative
wirus 15 the same or at least closely related The following are
suggestive points of sumilarty

Eptdemolsgy ‘The telationshp of the two diseases 15 closer than
could be explained by chance alone Varicella often Jeads to herpes
zoster 1n adult contacts Some human transmission expettments
ustng zoster vestele flud produced varecella 1n the recipents

Ciimical 'The appearance of the vesicles and their subsequent
evolution are similar although the distribution 1s localtsed in herpes
zoster

Hstology  Aadophul, lear and 1 intra-cyto
plasmic incluston bodies occur 1n both diseases (Table 12) The
same grant mulunucleated epithelial cells are found 1n the base of
vesicles 1n zoster and chicken pox

Morphology Elementary bodies obtained from vesicle flud 1o

both conditions appear 1dentical 1n size and shape when examined by
electron microscopy

Host range ‘Thete 1s the same lack of pathogentcity for ammals
Serology A close cross serol I rel hip s d b
‘The elementary bodtes of zoster or vasicella can be agglutinated by
convalescent zoster or varicella sera and stmilarly close telationships

have been shown by complement fixation tests

Cytopathogensc effects 1n tissue cultures are stmular

‘The virus of herpes zoster involves the sensory root gangla of
the spinal cord ot of the cranul netves causing anacute tnflammatton
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In the previonsly smmaunised petson a vaccinod reaction may be
present by the second day  This is an accelerated response m which
a milder and more superficial lesion develops more rapidly

A minumal or no response may indicate complese tmmumsy but 1t 15
wiset to repeat the vaccination with a fresh batch of lymph before
accepting this concluston

There are rare but definite complications to vaccination  They
include severe local sepsts generalsed vaccinia and post vaccinial
encephalitts Because of the danger of local tetanus infection
dressings are avoided after vaccination

Treatment

‘The variola virus 1s nhot vulnerable to antibiotics although the
secondary bacterial complications are controlled Convalescent
smallpox serum has been tried but has not proved life saving 1
severe infection

CHICREN POX (Varicella)

Although the elementary bodies of the varicella virus have been
demonstrable for over twenty years propagatton of the virus has
been extremely dufficult This has been accomplished recently by
ussue culture techmques

Although the causattve viruses are quite untelated the clincal
features of chicken pox and smallpox may be confusingly stmular
Pounts of distinctton ate tabulated (Table 13)

Chicken pox 15 a mild disease of world wide distesbutton Its
highly contagious natuse suggests a respiratory portal of entry, 1t 15
prevalent 1n the relattvely susceptible under fifteen years age group

Little more than a mild constitutional upset may precede the
charactenistic rash ‘T'his appears most densely on the trunk and the
lestons on the extremuttes ate sparse Even in the mildest cases
lesions are apparent tn the axillae and the oral mucosa The stages
of macules papules vesicles pustules and scabbing evolve 1n
chicken pox tn crops so that in twenty four hour all tages are
evident at the same time 11t the same area

Dragnosis

Laboratory confirmatton of the clinical diagnosts 1s rarely sought
unless there 1s 1utral confusion with smallpox

Stained smears taken from the base of the vesicles show en
larged guant, multinucleated epithelial cells 1n which the normal
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chromat geaoules and nucleolt aze absent  Stammed by Giemsa s
method the nuclet costainteddish violet stringy amorphous materal
and green melamn granules are seen 10 2 blue stameng cytoplasm
(Table 32} They are not seen tn smallpox but they akso occur in
herpes zaster and herpes sumplex

Treatent

The mid nature of the disease and kfe long rmmuruty conferred
by 1t hove peovided little 1mpetus for any large seale actempts at
prophylaxts with modificd vancella vesscle Sud

Antibiotics do not influence the clucken pox virus although they

the dary bactezsal compl 1n the skin and
espizatory tract

HERPES ZOSTER (Shinglesy

Although the cimeal featares of hetpes zoster and chicken pox
are dissimular there 1s much evidence to suggest that the causative
wiews §s the same of at least closely related The following ave
suggestve pomts of sunranity

Epedermology 'The selationship of the two diseases ss closer thas
could be explataed by chance alone  Varwcella often leads 1o herpes
205ter 1 adult contacts Some human transtmssion expermments
using zostez vestcle fuud produced vagicella 1 the reciprents

Climeal  The appeatance of the vesicles and theie subsequent

t are sumilae although the distubrtion 1 Jocalised 1 hegpes

20ster

Histology  Acsdophil leat and | mzacyto-
phsmic inclusion bodies orcur 1 both diseases (Table 12) The
same giant multinucleated epithelial cells ace found n the base of
vesteles 1o zoster 2nd chicken pox

Morpbology Elementary bodies obiained from vesicle fhwd m
both conditians appear identscal 1n size and shape when exanyned by
electron mucrosco;

Hast range "There ss the same Iack of pathogencsty for anumals
Serolngy A close cross serologseal rek hip 15 d bl
The elementacy bodies of zoster or varicella can be agglatinated by
convalescent zostet of vagicella serd and sinnltatly close relationships

have been shown by complement fixation tests

Cylopathageme effects 11 tessue enitures ars symular

The virus of herpes zoster invalves the sensory root gangla of
the spinatcord ot of the cranninerves tausing an acuteinflammation
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with necrosts and lymphocytic infiltration The symptoms and sigas
are usually confined to the skin segment corresponding to this nerve
100t

A mid prodromal constitutional upset may be associated with
pain 1n the affected cutaneous segment This 1s succeeded by the
charactenistic vesiculat eruption restricted to the involved segment
1t 15 often unilateral The clinical picture 15 virtually unmustahable
The vesicles evolve through the stages of pustules scabbing and
eventual searring as i chicken pox  Troublesome neuralgia may
persstin the typical sensory netve distrtbution  “The most commonly
1nvolved ateas are trunk, face and eyes, orarms Muscular parests 15
rare but 1t may tavolve the corresponding motor pathways of
ophthalmic and facial zoster

The conditton may be precipitated by njuries drugs or radio
therapy ‘Lhese examples of symptomatic herpes zoster have led
to the suggestion that the virus 1s dormant 1n the netve ganglia
until provoked by these stresses

Dragrosis 1s essentrally clinical although the procedures outhined
for vanicella are also applicable

Treatment 'The vitus of herpes zoster 1s unaffected by antibiotics
Any benefit s due to their influence on the secondary bactestal
complicattons

HERPES SIMPLEX

The virus of herpes stmplex 15 unrelated to that of herpes zoster
despite the resemblance 1n terminology It can be cultivated readily
1n animals and on the chorioallantotc membrane of the chick embryo
1t also produces inclusion bodies (Table 12) and cytopathogemic
effects tn tissue cultures The ease of culture of the causative agent
and detection of serologteal antibodies has enabled the natural
history of the disease to be worked out in population surveys
Infection only occurs in susceptible individuals without circulating
antibodtes  Maternally transferred antibadies usually protect the
1nfant up to six months  Initial infection usually occurs n childhood
when close contact provides ready dissemunation of the virus It
may be asymptomatic and 5o passes unrecogmsed although
occastonally there may be a severe systemtc infection with an acute
stomatitis  memngoencephalitis and liver and kudney lesions
These profound changes ndicate a stage of viraemia  With recovery
the patient develops ctreulating antibodies and becomes a carrier of
the virus which remains dormant 1n the buccal mucosa  He 1s now
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subject to recurrent attacks of localised mucocutancous blisters

usually on the Lips Circulating anttbodies ate usually sufficent to
prevent a further generahised illness ‘These local recurrences may
also appeat on the vulva and provide a source of mfection to the
newborn or they may recur 1 areas of chrontc eczema (Raposi 5
varscelliform eraption) Recurrences are not by any means utuversal
but ate liable to be provoked by intercurrent infections sunlight or
other preapitating factors Carriers are always hable to transmut
infection to susceptible mndividuals who have no circulating antt

bodtes These are usually children because adults are erther immune
to remfection or ther more resistant epithelial surfaces are suffi

aently protective

Diagrosss

Diagnosss 1s clinical but 1t may be confirmed by ssolation of the
virus by inocutation of animals or of the chorioallantoic membrane
of the chick embryo with vesicle fluud saliva cerebrospinal flud
facces orblood Cytopathogenic effects are noted 1n tissue culture
Serological pl fiing and L anubodies develop
during convalescence and may persist throughout Iife A soluble
hetpes simplex antigen has been used to demonstrate dermal
hypersensittvity (Table 24)

Treaiment

The herpes simplex vitus 15 upaffected by antibrotics although
secondary bactertal 1nvaston of the vesicles may be muumised

MEASLES

‘The causative nigus has nat hitherto been well recognised because
of the difficulty 1n finding a susceptible antmal host The disease has
been transmitted to monkeys and to human voluateers and more
recently the virus has been cultivated 1n tissue cultures

The virus readdly nfects suscepttble children by the respiratory
tract where 1t multplies and ity Lates 1n the blood  This

q sponds to the prod 1 y catarrhal stage
which 1s followed by the diffuse and charactenstic rash

The catarrhal stage resembles a heavy cold but in addition there
1s fever and photophobia and Koplik spots appear tn the buccal

mucosa The latter appear ltke grans of salt and are sutrounded by
1nflamed mucosa
The honlil i before the rask }
Pliksp:
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day of illness as small discrete pink macules behtnd the ears and on
the neck and forehead It spreads rapidly to the face trunk and
lunbs and then coalesces and deepens 1n colour to become a diffuse,
blotchy deep red papular eruption  Whereas the 1mitral macules fade
on pressute the confluent papules fail to yteld or they become
purple Thsiseventually followed byacoarse branny desquamation

The viraemic stage of the disease may also be marhed by generalised
lymphadenopathy and o halit
Diagnoser (Tzble 11)

If necessary, the clinical ditagnosss may be confirmed by 1solation
of the vitus by tissue culture methods using nasopharyngeal
washings or blood taken early 1n the disease

During convalescence serum anttbodies develop which neutralise
cytopathogenic effects m tissue cultures Complement fising
antibodies may be demonstrated against antigen prepared from
kidney ussue culture

Prophylasis

Prevention or attenuation of the disease 1s afforded by a 12 per
cent solution of gamma globulin prepared from pooled adult
serum It 1s only indicated 1n sich 1afants 1n whom the addittonal
burden of measles would affect their prognosis adversely The dose
varies whether the child 1s under 1 year (3 ml) aged x to 3 years
(3 6 ml ) or over 3 years of age (3 9 ml)

If the disease ts prevented by a large dose there 15 no permanent
immunity so the child 1s lable to contract measles at a [ater date
A modified form of the disease attenuated by a smaller dose of
gamma globultn confers some immunty although this may not be
Life long

Treatment

The measles virus 15 unaffected by antibrotics but the bactenal
bronchopneumona which used to be a devastating featuse of the
disease should be treated by an approp antibiotic  Sulpk
mudes and antibtotics are unnecessary as a prophylactic measure 1n
children suffering an attack of measles of ordinary severity

RUBELLA (German measles)
Anmals arc not susceptible to the causative virus but trans
mussion has been successful in human volunteers It has been
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ssolated from nasopharyngeal secretions and from the blood The
probable portal of entry is the respiratory tract with eventual
) g d and local 1n the skin

The mild prod 1 upper resp tract infe and cervical
lymphadentts are followed by a generahised macular rash starting
on the face and head and spreading downwards to the trunk  The
sliness 15 altogether mulder and of shorter duration than measles and
there ate no Kophk spots

Although usually 2 beugn infection of childhood the occurrence
of rubella 1n the first trimester of pregnancy 1s of serious significance
because 1t may be followed by stillbirths or the birth of 2 deformed
infant  Foetal abnormaliies include acyanotic heart disease

haly and mental d and deafness These

have been suffictently frequent for some authorties to recommend
therapeutic abortion when rubella complicates early pregnancy

Diagriosss

Thete are no laboratory tests to confirm the chaical diagnosis
which 1s usually self-evident The lymphopenia with relattve lympho-
cytosts 15 a feature common to all vitus 1nfections

Treatment

Treatment 1s symptomatic because the virus 1s umaffected by
antibioucs  ‘The prophylactic value of gamma globultn remains
unproven

RESPIRATORY TRAGT VIRUSES

INFLUENZA

There are three immunologically distinct types of mfluenza
viruses A Band C causing an 1dentical chintcal picture (p 137)
The 10f A virus undergoes gradual antigentc changes over the
years and this has led to the recog of several t
sumilar substrains 1n various epidemics  The plastiaity of the A type
1s greater than that of B and by comparnison influenza C wicus 15
stable These observations are stgmificant 1f any vaccination pro-
gramme 1s contemplated (p 138)

Duagnosss (Table 11}

“The virus may be tsolated from sputum or throat washings which
are moculated into the amniotic cavity of the chick embryo The
harvested fluid of infected with influenza virus has the capacity to
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agglutinate various ammal red blood corpuscles Further egg
passages are necessary before the result can be satd to be negative
The strain of virus can be typed with speaific influenza ant en

The patient s serum antibodies increase during convalescence
‘They include haemagglutination nhibiting, complement frung and
nentralising antibodies

THE COMMON COLD

In 1930 the causative agent of this commonplace 1nfection was
uccessfull ted to human vol and chimpanzees, but

despite 1ntensive subsequent research 1t stll remains vncultvated
and umdentified (p 138)

ADENOIDAL-PHARYNGEAL-CONJUNCTIVAL (A P C) OR
ADLNOVIRUSES

Apart trom influenza and the common cold there remans 2
nebulous group of non bactersal upper respiratory tract infections,
probably caused bv many different viruses Some are clinseally

distinguishable from the ¢ cold others are associated with
pharyngitis tracheitts and conjunctivitis By means of tissue
culture techniques several new viruses have been unmashed from
tonsillar and adenoidal nssue  They ate cutrently segregated 1nto
eleven immunological types and collectively termed adenovisuses
The previous nomenclature  adenordal phatyngeal-conjunctt
(APC)agents ndicated the anatomtcal sttes from which they had
been recovered They grow readily and produce cytopathogenic
effects 1n tissue culture but they are non pathogenic for laboratory
amimals or fertile eggs  They produce type specific neutralising and
group speafic complement fixing anttbodtes These viruses ar¢
heat labile ether reststant and antibiotic nsensitive

‘Type 4 (ot the RI 67 strain) adenovirus 1s commonly assocsated
with epidemics of acute febrile upper respiratory infections  Types
3 and 7 adenoviruses have been causally related to pharyngtis with
conjunctivits  whereas type 8 has been hnked with epidemic
keratoconjunctivitis

Duagnosss (Table 11)

Diagnous of infection duc to these agents may be made by
1solatron of the agent from nasophary ngeal washings or c val
scrapings 1n tissuc culture  Serum antibodies neutralise cytopatho-
genic effects m nssue culture  These anubodies ate type specific
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whereas complement fixtag antibodies 1n the serum are common to
the whole group

PSITTACOSIS VIRUS

This 1s one of 2 group of large viruses (ebout joo-450 mp)
approaching the size of and sharing certain features 1n common
with nickettstae  Other members of this group mclude the viruses
of lymphogranul trach and 1nch conjunc
twitss as well as a large number of pneumonia producing yiruses
1solated from ammals and man  Like mckettsiae this group of
viruses produce elementary bodies which may be stamed by
Castaneda s formol methylene blue and visualised by the ordinary
muctoscope (Table 12) Furthermote they resemble nickettsiae 1n
their susceptibility to antibiotics  Neither of these 1s 2 feature of
trie viruses However rickettsiae require an arthropod host
whereas viruses including the psittacosss family do not have one
Thus the psittacosis group of viruses may be regarded as midway
between the nickettsae and virnses 1n their behaviour The psitta
costs virus grows readily in the chick embryo guinea pig and mouse
Inview of 2 common antigen serologteal complement fixation tests

are posiuve for all members and they cannot be distinguished in this
way

Py
L

1acosts may present as an acute respiratory tract infection
45)

NEUROTROPIC YIRUSES
POLIOMYELITIS

There are three immunologtcally distinct types of poliomyelius
virus  Since they do not confer cross immunity second attacks of
poliomyelitis due to a different stratn arc possible Al three types
must be incorporated 1n any effective vaccine

During epidemics the virus has been recovered from flies and
cockroaches food facces and sewage These may be links 1n the
spread of infection with a gastro-intestinal portal of entry as m
dysentery Its prevalence 1 summer months may be due to the
increased facilty of spread by these vectors A high standard of
sanitation in a commumnty tends to defer infection until adult life
when 1t may appeat 1n the form of explosive epidemucs

Aftes 1ts 1ngestion the vicus probably multeplics tn the orapharyax
and small intestine  Farly in the disease virus 15 recoverable from the
pharynxand facces and continucs tobe presentn the latter fot several

1
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weeks Its mode of spread to the central nervous systern s unhnown
It may traverse nerve fibtes to reach the antestor horn cells, but at
this stage virus has been recovered from the blood  Both pathways
may convey the virus to the central nervous system

Clirucally mnapparent infection 1s probably the commonest type
and this provides the patient with lasting tmmunity  Clintcal types
of infectton may be grouped

Abortue polsomyelitis The patient suffers 2 munor illness with no
charactettstic features There 1s fever malase headache sore
throat or mild gastro-entertrs  Poliomyelitss 15 only suspected f the
paralytic form of the disease 15 endemuc at the same tume The
constitutional upset suggests a stage of viraema

Aseptre mensmputss with memngism and photophobta  Several
agents ate liable to produce this clinical picture (p 160) and
poliomyelitis virus 1s strongly suspected as the cause if patalytic
poliomyelttss 1s also prevalent 1n the community

Paralyne polonyehiiss due to anterior horn cell involvement by the
virus  Flacerd paralysts 1n some muscle group may be associated
with painful spasm 1n others  Paralysts 15 maximal within a few days
of the onset and recovery as far as 1t will occur 1s usually complete
within about six months

Bulbar pohomyelitss due to mnvolvement of the crantal nerve nucler
and medulla ‘Ths 15 a serious form of the disease because 1y olve
ment of the respiratory centre leads to respiratory fatlure

Diagrosis (Table 11)

Virus 1solation from throat swabs taken early 1n the disease or
from faeces throughout the 1llness is practical now that the virus
can be grown 1n various human and monkey tissue culture systems
(including non nervous tissue indicating that 1t 1s not strctly
fleurotropic)

Serum antrbodies  Compl fixing anttbodies ate titrated aganst
antigens prepared from infected tissue cultures Neutralising
antibodies tnhibit the cytopathogenic effects of tissue cultures

The cerebrospinal flrd contamns an increase of leucocytes nitrally
polymorphonuclear and later lymphocytic  The protein content ts
a little elevated but the sugar level 1s normal (Table 18)

Prophylaxis
The Salk vaccine 1s a formalin inactivated preparatton from
infected monkey tissue cultures Following ntramuscular mocula
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von there 15 2 nse 1n serum antibodies which may be suffictent to
protect against paralytic poliomyeliuis However dead vaccines may
only provide transient immumity and 1t is not yet known for how
long they are effective  They also carry the very slight risk that
formahin may be pl Aa d Uving
virus vacctne may provide more lasting immunity Avirulent
variants of the poliomyelitis virus have been incorporated 11 an oral
vaccine which is now under chinical trial  Gamma globulin protects
agatast the paralytic form of the disease by preventing spread of the
virus to the nervous system  This protection only lasts about one
month following the 1njection

Treatment

Antibiotics have no effect agatnst the poliomyehitis virus By the
time the pattent has become paralysed he has already developed a
reasonably high level of serum antibodies passtve
‘with convalescent serum or gamma globulinis therefore supetfluous

Treatment of the non panalytic form of the disease 15 sympto-
matic  Spectal precautions must be taken 1n the disposal of faeces
nurses should be taught to regard even the muldest form of the
disease 1n the same light as a virulent dysentery

In the paralync forms treatment 1s best undertaken in special
centres under conditions of co operative team work mvolving
physician  orthopaedic surgeon anaesthetist and phystotherapist
The emphasts falls upon different members at various stages of the
disease

RABIES

The causative agent of rabies 1s a large virus 100 to 150 mullt
microns i diameter which passes through filters with dufficulty
It has 2 wide host range 1ncluding all mammals and many birds
but experimental infection ts commonly studted 1n muce tabbits
guinea pigs hamsters or the chuck embryo  It1s primarily a disease
of dogs and wild carnivores human infection 15 the acadental
complication of bites of animals whose saltva contains the virus
The naturally occurning virus which 1nvolves cantne salivary glands
1s termed the strees 1rus when 1t has been adapted to laboratory
antmals by serial intracerebral passage the modified strain ts referred
to as fived tirus

Once noculated into man by a severe bite the street wirus
traverses peripheral nerves to reach the central nervous system
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weeks Its mode of spread to the central nery ous system 1s unknown
It may traverse nerve fibres to reach the antetior hotn cells but at
this stage virus has been recovered from the blood Both pathways
may convey the virus to the central nervous system

Clineally nappartent infection 1s probably the commonest type
and this provides the pattent with lasting immumty Chnscal types
of infection may be grouped

Abortne poliomyelitss The patient suffers a minor illness with no
charactetistic features ‘There 1s fever malase headache sore
throat or muld gastro enteritss Poliomyelitss 15 only suspected 1f the
paralytic form of the disease 1s endemic at the same time The
constitutional upset suggests a stage of viraema

Aseptre menmgetrs with menmgtsm and photophoba  Several
agents ate lable to produce this chnical picture (p 160) and
poliomyelitis virus 1s strongly suspected as the cause if paralytic
poltomyelttss 15 also prevalent 1n the community

Paralytse polrompelstss due to anterior horn cell involvement by the
virus  Flacad paralysis 1n some muscle groups may be associated
with painful spasm tn others  Paralysis 1s maxtmal withtn a few days
of the onset and recovery as far as 1t will occur s usually complete
within about six months

Bulsar poliomyelitss due to involvement of the cramal netve siucler
and medulla  This 15 a serious form of the disease because 1avolve
ment of the respiratory centre leads to respiratory failure

Duagrosts (Table 11)

Virus 1solation from throat swabs taken ecarly n the disease or
from faeces throughout the iliness 1s practical now that the virus
can be grown tn various human and monkey tissue culture systems
(including non nervous tissue indicating that 1t 1s not strctly
feurotropic)

Serum antibodies Complement fixing antibodies are titrated against
antigens prepared from infected tissue cultures Neutralising
antibodies 1nhibit the cytopathogentc effects of tissue cultures

The cerebrospenal flard contains an increase of Jeucocytes 1mtnally
polymorphonuclear and later lymphocytic The protetn content 15
a little elevated but the sugar level 1s normal (Table 18)

Prophylaes
The Salk vaccmne 1s a formalin inactivated preparation from
infected monkey tissue cultures  Following mtramuscular mocula
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Hyperimmune seram for passtve immunisation should be used
immediately after the pattent has sustained severe lacerations from
an ammal 1n whom rabies 15 suspected but not proved This 15
followed by active vaccmation when amimal rabies has been
confirmed

LYMPHOCYTIC CHORIOMENINGITIS

The lymphocytic chonomeningitts virus about so mullimicrons
1 dameter 15 the cause of endemuc infections 1 many antmals
including mice and dogs It 1s possible that man s nfected by
contarunated food or dust from these sources but the portal of
entry 1s unknown

Tt 1s probable that many sndiy 1duals contract tnapparent infections
or they suffer only a mild non spectfic py rexialillness oran influenza
ke syndrome Following an incubation period of a few days
viraemia may be followed by memingeal Jocalisation causing asepttc
menngitis (Table 18)

Diagrosss (Table 11)

Stnce 1t 15 impossible to differentiate the various causes of benign
aseptic meningitis clingeally the diagnosis of lymphocytic chono-

gitss rests on Jat y enid

Isolation of the virus from spinal flwd or blood which 1s 1noculated
intrapenitoneally into guinea pigs of intracerebrally to mice

Sernm antshodies  Complement fixing antibodies reach diagnostic
levels towards the third or fourth weck and neutralising anubodies
develop tw0 or three months after the onset  The latter persist for
sevesal yeats and they are the more useful in routine serological
sutveys of populations

Cercbrospinal flrd shows 2 more matked pleocytosis than other
varietses of aseptic menungitis except possibly that due to glandular
fever The cell count ranges up to 3 oo cu mm  of which 98 per
cent are lymphocytes 'The spinal fluid protein value 1s raised and
the sugar level 1s sometimes reduced but these features are of no
differential dragnostic value

Treatment  ‘There 1s no spectfic chemotherapy and treatment 1s
symptomatic

ARTHROPOD BORNE ENCEPHALITIS

Several newrotropic viruses of about 15 to 30 milhmicrons in
diameter some tated logreally cause

mn
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Following a variable tncubation period up to several months
various neurological mantfestations develop including hyperaes
thesia excessive saltvatton and tncreased muscle tone leading to
convulsive spasms and opisthotonos  Spasmodic contractions of the
muscles of deglutition are precipitated by the act of swallowtng or
even following the sight of water, hence the alternative name
hydrophobia

Rabtes 15 characterised by hyperexcitability of the central nervous
system and maniacal behaviour followed by termnal paralysts
exhaustion and death

Diagnoszs (Table 11)

The clinical suspicion 1s entertatned by a hustory of an animal bite
and should be confirmed when possible by an examination of the
dog as well as the pattent The dog should be 1solated for two
weehks 1f 1t has rabies this will become obvious by its abnormal
behaviour increasing excitability and finally by its death withm
abouttendays Post mottem examination of brain tissue particulacly
the pyramidal cells 1n the hippocampus reveals eosinophulic 1ntra
cytoplasmic inclustons (Negrz bodres) (Table 12) If these chamac
tenistic lestons are not found 2 brain suspension should be inoculated
intracerebrally into mice and Negr: bodies sought in the mouse
brain tissue

The virus should be sought 1n the patient s saltva after 1t has been
treated with antibiotics to el : 1 ton The
saltva 1s inocnlated intracerebrally mto muce whose brams are
examtned for Neget bodies a few days later

In the course of infection and after vacanation complement
fixtng and neutralising antibodies develop 1n the patent s serum

Treatment

Strict quarantine measures for canines entering Great Britain have
virtually eradicated the disease 1n this country Thus ts fortunate
since there 1s no specific chemotherapy Ifrabies s strongly suspected
fourteen consecutive daily injections of a phenol mnactivated rabbit
brain vaccine should be admtmstered  Before deciding upon this
course 1t 15 important to weigh up the chance of developing rabies
aganst the small but definite rish of post vacciual allergic encepha
Iitss and paralysis  Since this complication 1s due to an adverse
antigen antibody reacton it 15 posstble but not proven that it may
be mmmused by the cottisone group of drugs (p 223)
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Hyperimmune serum for passive immunisation should be used
mmediately after the patient has sustamned severe lacerations from
an antmal 1n whom rabtes 1s suspected but not proved This 1s
followed by active vaccmation when antmal rabies has been
confirmed

LYMPHOCY TIC CHORIOMENINGITIS

The lymphocytic chorromentngitts virus about so millimicrons
1n diameter 1s the cause of endemic infections 1n many animals
including muce and dogs It 1s possible that man 1s nfected by
contamunated food or dust from these sources but the portal of
entry 1s unknown

It1s probable that many individuals contract tnapp fe
or they suffer only amild non speclﬁc pyrexal fllness ot an influenza
like synd it an period of 2 few days
vitaemia may be followed by meningeal localisation causing aseptic
menngitis (Table 18)

Diagnosss (Table 11)

Since 1t 1s 1mpossible to differentiate the various causes of benign
aseptic meningitts clinieally the diagnosis of lymphocytic chorio
meningitis rests on laboratory evidence

Isolation of the 1srus from spenal flud or blood which 1s inoculated
intraperttoneally into guinea pigs or intracerebrally 1to mice

Serum antibodies  Complement fiing antibodies reach diagnostic
levels towards the third or fousth week and neutralising antibodtes
develop two or three months after the onset The latter perstst for
several years and they are the more useful 1n routine serological
surveys of populations

Cerebrospimal fird shows a more marhed pleocytosts than other
varteties of aseptic meningitts except possibly that due to glandular
fever The cell count ranges up to 3 oo cu mm  of which 98 per
cent zare lymphocytes 'The spinal flud protein value 15 rassed and
the sugar level 15 sometimes reduced but these features are of no
differential diagnostic value

Treatment There 15 no spectfic chemotherapy and treatment is
symptomatic

ARTHROPOD BORNE LNCEPHALITIS

Several neurotropic viruses of about 15 to 30 mullimicrons 1n
diameter some 3! lly cause

n



124 THE DIAGNOSIS AND TREATMENT OF INFECTTONS

Following a variable incubation period up to several months
various neurological manifestations develop including hyperaes
thesta excesstve salivation and increased muscle tone leading to
convulsive spasms and opssthotonos Spasmodic contractions of the
muscles of deglutition are precipitated by the act of swallowing ot
even following the sight of water, hence the alternative name
hydrophobra

Rabres 1s ch 1sed by hyperescitability of the central nervous
system and mantacal behaviour followed by terminal paralysis
exhaustton and death

Duagroszs (Table 11)

The clincal suspicion 1s entertained by a history of an anumal bite
and should be confirmed when possible by an examination of the
dog as well as the patient The dog should be isolated for two
weeks if 1t has rabres this will become obvious by its abnormal
behaviour increasing excitability and finally by its death within
about ten days Post mortem examupation of brain tissue particularly
the pyramidal cells 1n the hippocampus reveals eosinophilic 1ntra
cytoplasmuc inclustons (Negrs bodses) (Table 12) If these charac
tenstic lestons are not found 2 bratn suspension should be inoculated
ntracerebrally mnto mice and Negrt bodies sought mn the mouse
bramn tissue

“The v1rus should be sought 1n the patient s saltva after 1t has been
treated with antibtotics to el bactersal ¢ 1on The
salna 1s 1nocnlated intracerebrally into muce whose brains are
examuned for Negri bodies a few days later

In the course of infection and after vacanation complement
fizang and neutralising antibodies develop 1n the patient s serum

Treatment

Strict quarantine measures for canines entering Great Britan have
virtually eradicated the disease n this country This 1s fortunate
sincethere1s nospectfic chemotherapy Ifrabres 1s strongly suspected
fourteen consecuttye datly myections of a phenol inactivated rabbit
brain vaccine should be admumstered Before deciding upon this
course 1t 1s important to wesgh up the chance of developing rabtes
aganst the small but definite rish of post vacciual allergic encepha
htts and paralysis  Stnce this compheation 1s due to an adverse
antigen antthody reaction 1t 1s possible but not proven that it may
be mummused by the cortisone group of drugs (p 223)
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OPHTHALMIC VIRUSES
TRACHOMA

The trachoma virus 1s about the same size as the psittacosis
Iymphogranuloma group of viruses (about 300 mu) also common
to this group are typteat inclusion bodies which are found in the
conjunctiva ‘The virus has been transmutted to monkeys but not to
other laboratory antmals this has hampered knowledge of the
causative orgamsm of the disease Trachoma is tharacterised by
follscular hypertrophy of the conjunctiva and pannus formation 1
the cotnea leading to scarring and destruction of the eyelids and
comnea Its insidious development ts punctuated by acute inflam
matory episodes due to dary bactersal 1nfe Itisp
under condittons of poot nutrition overcrowding and in dry dusty
areas all of which favour rapid spread of the dsease by close direct

contact or by flies It 1s 2 common infection of the Middle and Far
East

Diagnosis (Table 11)

Laboratory confirmation of the diagnosis can be made by con
functtval smears which ate stained by Giemsa s method to reveal
the ch pl: 1 bodies (Table 12)
Complement fixing antibodies common to trachoma ncluston
conjunctivitis | and to lymp} 1 may
be present in low tutre because all these viruses belong to 2 common
family However they are of no diagnostic value in trachoma

Treatment

The lines and chl ph 1 are effective tn controlling
the discase partly because of their efficacy against secondary bactetial
invasion and 1n part due to some success against the causative virus
Oral admstration should be reinforced by frequent Iocal 1astil
lation tato the conyunctival sac

INCLUSION CONJUNCTIVITIS

The causative virus like that of trachoma belongs to the
pittacosts fatuly Tt s of the same size has simular inclusion bodies
common serum anubodies and the same kmited host range as the
trachoma virus It causes an acute follicular conjunctivitts but
ualtke trachoma 1t 15 more prone to mvolve the lower eyelid and

does not 1nvolve the cornea with pannus formation and permanent
scarnng
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vertebrates By the bute of infected arthropod vectors principally
mosquitoes or ticks, man becomes an acadental host and develops
an acute inflammatton of the bramn and spinal card The vartous
causative viruses include St Louts Eastern and Westetn equine
Venezuelan equine Japanese B Murray Valley Russian spring
summer West Nile and also the only one so far recognised 1n Great
Butain the louping 1ll virus of sheep

Spectfic diagnosis cannot be made on climcal grounds because
the picture may be indistingushable from poltomyelitis and other
types of go-encephalitis  For proof the causatrve
virus may be 1solated from the brain tissue of fatal cases or by the
demonstration of serum neutralising anttbodtes (Table 11) There
15 no specific treatment

HEPATITIS VIRUSES

The hepatitis viruses have not yet been adequately rdentified nor
cultured although there 15 some recent prelimunary evidence that
propagation 1n tissue culture may be posstble Effotts to tsolate the
causal agent of hepatitis have fatled through lack of a susceptible
laboratory antmal and current knowledge 15 based on the results of
experiments 1n human volunteers From these human transmussion
experunents there 1s strong evidence that at least two agents arc
concerned Whether they are different viruses or different strains of
the same virus remarns to be determined Virus IH 1s 1dentified
with the syndrome of infecttve hepatitts occurning sporadcally or
1n eprdemic form and having an tncubation period of two to six
weeks Virus SH s identified with the syndrome of serum hepatitis
which charactensstically develops eight weeks to six months after
partenteral moculation of the wirus 1n blood plasma or infected
mnstruments

The virus of infective hepatitss 1s present in the blood and faeces
of sufferers during the immediate pre icteric and the scteric phase of
the disease It usually disapy during 1 e althougha
healthy carrier state may occur The virus of serum hepatitis 1s
present 1n the blood during the long incubation period and may
perstst for as long as five years after apparent recovety The facces
unlike that i infective hepatitss does not carry the virus

Infection with exther infective hepatitts or serum hepatitis guards
aganst remnfection with the homologous virus but there 15 no cross
1mmunrty between the two viruses

“The pathology of serum and infecttve hepatitis 1s identical (p 188)
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Treatment
‘Thete 1s no spcuﬁc chemotherapy and treatment 15 lasgely
1c Oral p lone 15 of value 1n alleviating painful
orchitis

INFECTIOUS MONONUCLEOSIS (Glandulae fever)

No aetiological agent has been 1solated 2 viral cause 1s presumed
by its infectsous pature the absence of causative bacterta the lack of
zesponse to chemotherapy and by some mconclusive buman and
monkey transmusston experiments The protean clincal manifesta
tions nclude a general constitutional upset evxdence of reticulo-
endothelral ¥ wiat] d an
rashes sore throat memngo-enccphahus and ]aundxce

Duagnosts

Clinscal & may be confirmed 1n the lab

Le.cocyse count Barly 1n the disease there 15 2 leucopema with 2
telative lymphocytosis but lates 1t 1s followed by a leucocytosts due
to an increase n the lymphoid sertes ‘The distinctive glandular
fevercell 1s 2 lazge mononuclear cell with foamy or deeply basophilic
cytoplasm It 1s not unique to infections mononucleosss because 1t
has been observed 1n lesser degree tn other acute visus infections

Payl Bunnell test 'Thus serological test 1s positive 10 about yo per
cent of patients by the second weell of the disease but 1t may be
posttnc m the fitst few days It consists in the demonstration of

bodies which aggl sheep erythrocytes ‘The

blood of normal indrviduals and especially those who have recerved
horse serum injections may also contain sheep red cell agglutinins
These agglutining may be differentiated by gumnea pig kidney or
beef erythrocyte adsorption

Ifct Serum Normal
Ad bl wononscl & s chnest serum

Guunea prg b dney - ¥ ¥
Beef erpthrocy: M Zz

+

These hetetophile antibodies may be present in the spial flmd
of patients with infectious mononucleosts
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In the newborn inclusion conjunctivitis 1s contracted from the
tafected gerutal tract of the mother during delivery In the adult,
infected fingers may be 2 means of transmussion of the virus from the
genital tract to the eyes

Diagnoses (Table 11)

Conjunctival smears of the Jower lid are likely to reveal inclusion
bodies (Table 12) Complement fixing anttbodtes cannot be used to
differentiate this condition from trachoma because the two viruses
have similar antigenic properttes

Treatment As for trachoma

MISCELLANEOUS VIRUS INFECTIONS
MUMPS

The mumps vtrus has a dtameter of about 100 to 200 mullimicrons
It can be culttvated 1n the amniotic sac of the chick embryo and 1n
the mouse hamster and monhey The portal of entry in man 15
probably the mouth or respiratory tract Following an cubation
period of seventeen to twenty one days there is swelling of the
parotid glands and patn on movement of the jaw A constitutional
upset may precede it suggesting a stage of viraemua n the course of
which the virus spreads to other tissues causing orchitss oophoritis
mastitls paricreatitis or meningo encephalitis

Diagrosis (Table 11)

The chinical dagnosts 1s usually self evident Laboratory con
firmation of the diagnosis may be sought when the parotid swelling
ts confused with bactertal parotitts or 1n otder to determine the
cause of menngo encephalitis which cannot be differentiated on
clinteal grounds

Isolation of the s2rus may be attempted from the salina ot cerebro
spinal flud early 1n the disease by culuvation in the chick embryo
Tts presence 1n the amniotic flud 15 revealed by haemagglutination
and specific antiserum neutrabisatton tests The virus may also be
cultivated 1n tissue cultures

Serologreal fests tnclude complement fixing  haemagglutnation
snhibiting and neutralising antibodies

A sk fest employs mumps antigen prepased from mfected
allantotc fluid (Table 24)
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dophu! 1 bodies (Conncilman bodies) (Table 12) In
areas Wh:re the disease 1s endemic, specimens of liver ttssue should
be collected from fatal febrile llnesses of ten days duration or less
This method provides proof of the disease 1n many mnstances 1
which 1t would otherwise be ovetlooked

Treatment

Thete 1s no speafic chemotherapy Death results from renal
damage so measutes should be directed along the Lines adopted for
renal farlure  The stage of shock hypotension and oliguea should
be combated by 2 regime stmular to that recommended for tubular
necrosis

Prevention of the disease conststs 1n vaccination and the control
of mosquitoes The 17D strain of varus attenuated by mouse brain
or chick embryo passage 1s used 1n the preparation of a vaccine of
proven value A single moculatton 1s followed, within seven to ten
days by anttbodies which persist for at least s1x years It has
provcd successful 1n the control of eptdemics and as protection to

ot Tlers 11t end ones Aersal travel has mcreased
the necessity for vigilance and travellers should be vacanated at
least ten days before arrival tn equatorial Africa or South America
It should not be given concomutantly with primary smallpox
vaccination, but etther three days beforehand or three weels after a
successful smallpox take

LYMPHOGRANULOMA VENEREUM

Ths 15 closely related to the psittacosis virus They are the s2me
stze and have a simular develop 1 cycle 5
properties provoke the develop of simlar 1 fizin,

antibodtes Although this nnght pmnde confusion 1n the 1nter

of tests the clintcal featutes are
qultc different 1n the tw.o diseases

Diagnosss (Tables 11 and 23)

The clintcal diag of Iympt ! may be
confirmed by 1solation of the virus from smeats of the ulcer or from
bubo pus whuch 1s inoculated 1ato the yolk sac of the chick embryo
Complement fixing antibodses develop two or three weeks after the
onset of the primary vesicle The Fres fes# 15 a helpful mtradermal
method (Table 24 and p 214) for confirming the diagnosis

Treatment (p 215) 1s discussed with venereal infections
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Treatment

Thete 15 no specific chemotherapy and treatment remains sympto-
matic ‘The symptoms of the severely 1l pattent may be alleviated
by oral prednisolone, 1ts admunustratton may be considered if there 1s
evidence of severe meningo encephalitis

YELLOW FEVER

The yellow fever virus 1s small measuring about 20 milimicrons
1n diameter It 1s transmitted to man by the bite of infected mos
quttoes ‘The virus cycle 1s a direct human one 1 urban yellow fever
but wild monkeys may be an intermed:ate reservorr of infectton 1n
the jungle variety The two common endemic regions are South
America and equatorial Africa The virus 1s both viscerotroptc and
neurotropic  In the course of serial intracerebral passages 1n mice it
Joses 1ts viscerotropism by prolonged passage 1n tissue cultute an
attenuated strain 17D ts switable for vaccination ‘The virus produces
intranuclear actdophilic incluston bodies (Connctlman bodres) which
are occastonally found 1n human liver cells and are observed n the
livers of infected monkeys

The clinical features of yellow fever are prncipally due to
1nvolvement of the liver kidneys and heart Followingan incubation
period of three to six days a constituttonal upset with fever
prostration and vomiting ts assoctated with shock and hypotenston
jaundice haemorthages albuminuria and relattve bradycardia
Delirtum proceeds to coma and death within about nine days If
there 15 tecovery the temperature becomes normal within this tume
and convalescence progresses rapidly and completely There are no
sequelac and life long immunity follows Apart from the classtcal
course described the majonity of infections are probably milder with
no detectable jaundice and only a few constitutional symptoms

Diragriosts (Table 11)

‘The vtrus may be 1solated from the blood eatly 1n the disease by
intracerebral moculation of mice which develop encephalitss if the
virus 15 present

Neutralising antsbodies develop eatly 1n the course of mnfection

Post moriem evidence of the disease 1s best seen in the lver which
1s yellow and fatty ‘The hepatic cells undergo severe, diffuse non
inflammatory necrosts most evident 1n the mud zones of the lobules
Scattered 1rregulasly through these areas ate distinctive intranuclear



VIRUSES 133

blood of both patients during convalescence and the agent atself
snduced paralysis 1n new botnsuckling mice  Reparts soon followed
of the 1solation of the Coxsackie viruses tn patients with paralytic
and non paralytic poliomyehitts aseptic meningitis pyrexia of
unknown ongm gastro-enteritis the Guullain Barzé Landry syn
drome epid pk d and herp The ut
nature of this fanuly of viruses led to 2 spurious assocation between
them and a vatiety of diseases but 2 more cautious attirde has now
been adopted 1n relating the Coxsachie viruses to human disease
They resemble the poliomyelitis viruses 10 size resistance to antt
biotics their prevalence during summer months and 1n their
occurence 1n the oropharynx and facces The mode of spread of
fection and portal of entry are also simular to pohomyelitis

The four clinical infecttons at present most frequently related to
the Coxsackse viruses are eprdemic pleurodynia herpangina aseptic
menngitts and nconatal myocarditis

Epidernsc plesrodynia (Bornbolm diseast)

Bornholm 1s an tsland off the coast of Denmark During 1930 1ts
inhabstants were strichen by an epidemic of myositts which was
variously teferred to as dewil s gup epidemic myalgia or Bornholm
disease It had undoubtedly occurred 1n eatlier times 1t was
observed 1 Tceland 1n 1856 and termed pleurodynia It has been

d 1n both epsd and sporadic forms as an acute febnle
self imiting infe h d by lower I muscle pain
or daphragmatic pleurtsy occasionally accompanied by pleural
friction  The pain may be aggravated by such simple respiratory
excursions as smuffing and 1t may also account for dimimshed move
ments of the chest weak breath sounds and a ugh diaphragm
whuch may appear immobile and 1n spasm  The pain subsides in two
to three days but transtent relapses may occur 2 few, days orevena
month later

Herpangina

This condition has also been termed vestcular or aphthous
pharyngitis Tt 1s a summer 1llness of eatly childhood characterised
by yellowish whte vestcles ot ulcers surrounded by 2 ted arecla on
the soft palate and faucial pallars - Since the herpes stmplex virus can
also cause vesicular 1t 15 unfc and confe that

the term herpangina 1s perpetuated 1n association with the Coxsackie
viruses
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SANDFLY FEVER

The sandfly fever virus 1s small mea uring 2bout 20 millimicrons
1n diameter It 1s transmutted to man by the bites of female sandflies
which have become infective by feeding on patients Followng 2n
ncubation period of two to six days the patient experiences a
sudden onset of malaise headache, photophobi gism or 2
gastro atestinal upset  Since there are no speafic features, sandfly
fever can only be suspected chintcally 1 new arrivals to tropical or
sub tropical areas duting the season of this particular vector The
causattve virus may be isolated from the patient s blood early in the
illness by mouse 1noculation (Tzble x1) Neutralising antibodies
develop during convalescence ‘There 1s no specific treatment
Chuldhood infection in the indigenous population confers Lifelong
1mmusnity

DENGUE

The causal virus 1s about the same size as the virus of sandfly
fever (20 mu) One species of mosquito Aedes aegypt1 feeds on
patieats and spreads infectton by biting exposed individuals
particularly susceptible new atrvals to endemic tropical zones
Following an incubatron pertod of five to nine days there 15 2
sudden constitutional upset with tigors fever prostratton headache
patnful eyeballs and severe backache The character and severty of
widespread muscle and joint pains have been responsible for the
synonym breakbone fever Thete may be scarlatimform morbill
form or petechial rashes lymphadenopathy and spl 1

Dragnosis 15 essentially clinteal although 1t 15 posstble to demon
strate neutraltsing haemagglutinin inhibiting and complement
fixing antibodies 1 the convalescent serum of patients (Table 11)

There 1s no specific ymp 1c should be
employed for the relief of pain and discomfort The prevention of
dengue demands intensive ant! mosquito programmes of control
and the use of mosquito repellents by exposed and susceptible

petsons

COXSACKIE VIRUS INFECTIONS

Coxsackte 15 2 village on the banks of the Hudson tiver 1 upper
New York State In the course of mvestigatng an outbreak of
poliomyelits there duning 1948 a hitherto unrecognsed filterable
agent was 1solated from the faeces of two children with lower Iimb
paralysss Neutralising antibodies for this new virus appeared in the
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Asteptic memingitss
The Coxsacle virus should be considered 1n the differential
diagnosss of the many causes of this syndrome (p 160 and Table 18)

Neonatal myocarditss

The Covsackte viruses should be suspected as a cause of myo-
carditis 1n infants, particularly if Botnholm disease 1s prevalent 1
the community at the same time ‘These viruses should also be
considered as a possible cause of acute myocarditis before 1t 15
dismussed as “diopathic

Duagnosts (Table 11)

The features of Bornholm disease 1n its epidemic form are
suffictently striking to permit a confident clinical diagnosss It
should be borne 1 nund in the differential diagnosis of sudden
severe pawn in the chest or abdomen stmulating perforation of 2
peptic ulcer or appendix biltary or renal colc and myocardial
infarction  The diagnosts of Covsackie virus infection cannot be
made with such clinical certainty 1 the other forms of illness and
laboratory confirmation must be sought

Isolation of the 1irus 15 posstble from throat washings spinal flmd
or faeces The virus 1s culttvated 1n suckling muce or tissuc cultute
Based on the pathological findings 1n tnfected mice the Coxsackie
viruses have been classified 1nto two Groups A and B Group A
viruses ate responsible for herpangina and Group B for epidemic
pleurodynia aseptic meningitis and myocarditis

Serological evidence 15 given by the development of neutralising or
complement fixing antibodies during convalescence A significant
nise 10 specific neutralising anttbodies provides good evidence of
recent infection  ‘The complement fixation test 1s less relible since
one strain of virus may provohe a non spectfic rise of complement
fixang antibody to an unrelated stran

Treatment

The Coxsackie viruses are resistant to all known chemotherapy
so treatment 1s symptomatic  Infections due to these agents arc
berugn and self imiting and do not appear to leave permanent
sequelae



CHAPTER 12

RESPIRATORY SYSTEM

UPPER RESPIRATORY TRACT INFECTIONS
Urrer fespiratory tract tnfections involve the nates oropharynx,
tonsils sinuses of larynx and may spread to the trachea bropchiand
lungs The causattve organisms are bacteria vituses oracombination
Pathogentc bacterta 1nclude Dipl preamorsae Str pyogenes Staph
anrens and H smflwerzae Viruses known to cause acute upper
tespiratory tract infections ate the snflnenga viruses and the adenordal
pharyngeal-conyunctival (A P C) or ademorsrases The common cold
is pmbably v—ml although the agent has not yet been ssolated
will btedly reveal other viruses causing

uppcr respiratory 7 infections

Virus infections render the fissues of the upper respiratory tract
more vulnerable to secondary bactenial nvaston Depending upon
the virulence of the invading organisms and the defences of the host
the infection 1s limited to the upper tesptratory tract or may descend
to thelung sut causingb. P of varyingseventy

INFLUENZA

Infection by the mfluenza viruses 15 autborne causing a febrle
illness with constitutional symptoms of malatse headache and
generalised aching  these may overshadow muld upper respiratory
tract symptoms  Poor general health or lack of specific immunty
may lead to 2 more severe illness complicated by broncho

Although the infl virus may invade the alveolt
causmg patchy consolidation and a true virus pnenmoma secondary
bactersal 1avaston 1s by far the Commonest cause of thc broncho-

The plicated 1n
fluenza usually subside 1n three days but Iung changes may persist
clinically and radtologically for two weeks

When the influenza virus 2nd Staph aureus attack the resptratory
mucosz the infection oy | be fulmm:mng wnh a hxgh mortality
Autopsy reveals a b

Diuagrosss
This 15 usually clinical but 1t will not differentiate 10fuenza
from other types of upper respiratory tract 1fection  Laboratory
4 137






RESPIRATORY SYSTEM 139

The dagnosss 1s based on the clintcal featutes for there 15 no
y means of 11

Treatment ts symptomatic  Antibiotics have no effect agawnst the

common cold viras but they ate helpful in mimmising secondary

bactenial tnfection  which contributes to troublesome sinusitis

putulent hitis of even bronch

‘TABLE 14 —CoOMPARISON OF INFLUENZA AND Common CoLp

Influenza Common cold
Fever Moderate Minumal
Constirutional symptorms Marked Mild

Cos Mid Marked
Virus rsolated Yes No
Serological antibodies Yes Not d monstrable

NASOPHARYNGITIS DUE TO ADENOVIRUSES

The tesm febrile catarrh has been used to describe a group of
upper respifatory tract infections some of whtch are due to adeno-
viruses This corresponds to acute und d res y
disease 1n the American literature  Chinucal features include naso-
phatyngitss, laryngitis trachestts and conjunctivitis or the picture
may be indistinguishable from inf} or the common cold
Serological surveys suggest that infection with the adenoviruses s
widespread and that most adults may have been prevtously mnfected
with one of more types

Duagnosss ts suggested clinically and confirmed by 1solatton of the
vituses using tissue culture techniques and by d o
spectfic serum antibodtes (Table 11)

Treatipent Infection with these agents 1s a besugn self imuting
disease for which there 15 no speesfic chemotherapy

PERTUSSIS (H pertussis)

Whooping-cough 1s an acute highly infectious disease of the
respuratory tract characterised by an emetic cough and a distinctive
whoop  presumably due to the tntative endotoxin Liberated by
H pertussts on the respiratory epithelam  ‘The incubatton period 15
seven to fourteen days The causatve orgamism Haemophlus
pertussis 15 abundantly present 1n the respiratory tract duning the
carly catarthal stage but less obvious duting the subsequent
spasmodic paroxysmal stage
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confitmation consists in 1 olating the influenza virus from sputum
or throat washings and demonstrating a signsficant sise 1n speetfic
serum antibodies dunng convalescence (Table 11)

Prophylasas

There ts 0 cross ynmusity among the A B and C influenza
viruses  Since 1t 15 impossible to predict which tipe of tnfluenzz
eprdemuc 1s imminent or even distingwsh the type climeally an
effectrve vacane should be expected to protect against all strains If
this were the linut of the problem a planned tmmuntsation pro-
gramme would be feasible Unfortunately, mfluenza A virus
graduslly changes its antigenic pattern over the jears Fresh
epdemucs due to new strainis, not Incotporated 1 any previous
vacane make thesr appearance Tt is difficult to heep the potency of
any vacctne abreast of these changes By the time the new strain has
been 1solated typed and incorporated i a vacene the epidemuc has
subsided

Formalin mactivated polyvalent vacanes are prepared from
infected allantorc flurd A good serum sntibody response follows
single subcutaneous injections and protection follows i the epidemic
1s due to a stran covered by the vacane

An efficient vaccine excites an adequatg antbody response at the
stte of virus invasson  In the case of influenza high antibody levels
are destrable ta the sup 1 resy y muco 4 It 15 posstble that
means of encouraging focal anttbody production may prove more
effecttve than the present methods of

Treatment

Antibioties do not affect the mnfluenza viruses but they are of use
1n munumising secondary bacterial invasion For the muld uncom
plicated virus fection symptomatic measutes suffice  If the thiness
hasa fulminanton et and parnculasl sfa concomutant staphylococeal
nfection 15 suspected, an antibiotic 1s given ditectly specimens of
sputum or nasopharyngeal washings have been taken When
necessary the patient may also nced treatment for anowa and
penpheral cirenlatory fatluse
COMMON COLD

The clincal picture differs from afluenza (Table 14) dopunant
beng g and a masal disct at first wtery but
P 1

5
Jater thick and purulent due to y
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maintained by occasional booster doses during cluldhood It 1s
best combined with diphthetia immusnusation

BACTERIAL PNEUMONIA
Infection mmay be due to Dipl prenmontae Str pyogenes Staph
aurens Myco  tuberewlosts or to the Gram negattve organisms
K presmonae and H snfiuenzae It 1s rarely due to B antbraces
Past pestss ot Past tularense Pneumonia may be lobar or broncho
A

p p h: 152 localtsed hop

with callapse and consolrdation of a bronchopul y segment
following aspiration of material usually snfected mucus from the
uppet resp tract An logical 15 more sattsfactory than an

amatomical classtfication  since 1t focuses attentton on specific
chemotherapy (Table 15)
Py 7
I

) remains the type of simple
pneumonta although because of preceding chemotherapy the
causal agent 1s not always 1solated Pneumococet of types I II I
1V and VII are associated with more severe infection than the hugher
types In the days of serum treatment typing of the organism was an
important investigation This 1s no longer necessary since all tvpes
ate uniformly sensittve to pentcillin

Streptococeal prenmonsa was a frequent cause of death during the
1919 world pand It to be a
bacterial invader assoctated with virus infections of the respiratory
tract particularly in eldesly or undernoursshed subjects

Staphyl: Ip The org: reaches the lungs from the
blood stream by 1nhalation from the upper respiratory tract or by
local spread from below the duaphragm When complicating
septicaemia abscess formation occurs rapidly and often involves
both lungs When Staph aureus reaches the lung by mhalation
bronchopaeumonta may proceed to necrotic abscess formation
Severe bronchiolitts causing valvular blockage may result m
distension of these abscess cavities producing a chamacteristic
radiological prcture of soap bubble cysts The severe and fatal

phy} | tracheo-bronchor a p fl
virus 1infe 1s often unhalted by b gesting an
exalted virulence due to the synergistic action of bacteria and virus
Hyalutonidase production by Staph aureus may contribute to
spr’;ad of infection

bereul,

y: may be d withJtuberculous bron
clutts with cavitation or with caseous lymph nodes It should be
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Diragriosts

In typical pertussss the dagnosss can be made confidently on
chmeal grounds However previous vaccimation may confer
incomplete immusty, resulting 1 difficulty in recognising the mild
modified outbreaks Laboratory help may be denved from

Isolation of the orgamsm dunng the first week of sllness The
patent coughs on a Botdet Gengou plate or a nasopharyngeal swab
1s cultured on this med Pemelin 1s 1ncotporated to prevent
overgrowth of other respisatory tract bactena

Serology Complement fixing and agglutinating antibodies develop
duning convalescence  Serum should be taken dunng the acmte
phase as well as dunng convalescence to detect a nising utee
Previous immumsation may be reflected 1n a demonstrable level of
anttbodies 111 the early acute phase specimen of blood

A sk test (Table 24) similar to the tuberculin test but uswg
pertussis agglutinogen reveals previous infection  [hus 15 of only
Iieruted use for 1t 1s only of dugnostic value from the third weeb of
the disease It 15 useful 1n surveys of the susceptible population

Treatment
H pertusss 15 sensitve #9 tifro to the tetracychines and chlotam
phenicol but the chnical 1nfe s onk desately well
to these anubiotics  The difficulty 1n evaluatmg tesults 15 under
standable 10 2 disease with such a vanable course and 1n which the
al factor of bronchiolar plugs of tenacious mucus 15 sO
When ad 1 1n the earfy catarthal stage within a
week of symptoms tetracyd.me can be expected to r:ducc the
seventy of the patoxysms of whooping and to
tions due to econdary pyogenic oot Stnce the disease 15 chntac
tensed by an emetic cough oral adminstration of the antibiouc
may present practical difficulties 1f a palatable oral suspension
cannot be retaned tetracy chine should be adminsstered intravenously
or intramuscularly
Gamma globulin, obtained from persons who have had repeated
pertussts vacanation may confer temporary passne protection of
modify the course of the disease when given sufficiently easly by the
intramusculat route 1ndo esof 2 5 mi every other day for one week

Prevention
Active »n should be perfe d by three monthly

injectrons of 1 ml pertussis vaccine du:mg the ﬁxst year of life and
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suspected particularly 1n the ractally susceptible 1n the middle aged
and elderly and whenever pneumonia does not respond promptly

to penicillin or tetracycline
Kebssell (Ersediands

5) 15 ¢ m patients over
the age of 40 years It may vaty from the midest illness to 2 ful
minating 1nfection with abscess formatton It often complicates
upper respiratory tract infecttons as an asptration peumonta which
1s pemcillin resistant  The sputum may be tenacious and blood
streaked giving the appearance of a brick red emulston of pus and
blood

Other causes of bacterial p are all Ip ely rare
Haemapbllu: mﬂumza: pncumoma 1n childten 1s a rapidly developing
diffuse often p d by obstructive

laryngitts There may be an associated Jeucopenia  Apart from this
overwhelming infection of childhood the precise role of H
tofluenzae 15 uacertan for 1t 13 often found 1n the notmal respiratory
tract in a vartety of chronic pulmonary infections and also accom
panying virus infections of the respiratory tract

B antbracss preamoma Inhalation of the spores of B anthracis may
cause an acute bronchopneumonta A history of occupational
exposu.te to hides wool or stmilar arumal products 15 usually ehicted

1s due to P lla pestis or to Past

tular:use The organtsm 1s 1nhaled by contact with the discharges or
carcases of tafected rats (plague) or rabbits and hates (tularaemia)

Dragrosss of bactersal preamonsar

Diagnosts 1s established chinically and confitmed by 1solating the
causal organism from the spumm and blood (Table 15) Chest
radiographs are helpful in following the course of the disease

Treatment

Penucillin 15 effective n pnenmocaccal streptococeal and n B
anthracis pneumonia as well as certain mstances of staphylococeal
wnfection  If Staph aureus 15 resistant 1 turn to pcruc.l]lln and

yeline 1t 1s then advisable to use erythromycin

or
vancomycin preferably in combination

Other bacterial p are to streptomyca  In the

of tuberculous p Lh.\s 1s given 1n single daily

and bined with dotPAS Anti tuberculous

chemotherapy 1s c:mnnuct\ for at Yeast one year ]n the treatment of
K H and P

strepto-
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pulmonary segments such as occuts with segmental asptration
The radiol 1 2pp e may be that of diffuse

mikary motthing

The leucocyte count 1s not raised but there may be a relative
Iymphocytosts  This 1> a potnt of differentation from bacterial
pneumonua although 1t 1s quite non speaific and holds for all vims
nfections

Thss synd. may occur i1l ps Q fever ot cold haemag
glutinuin pneumonsa  Stnce the chmesl picture 1s common to all
three they may only be distingushed by laboratory means

PSITTACOSIS

‘The name 15 derved from the Greek word prsftakos meaning
parrot and was applied to this disease because infection was
considered to have been transmutted by birds of the order Pstttact
formes In its widest sense the name parrot includes 1 this group
the macaw cockatoo loste and parakeet The domestic fowl duck
and pigeon may also harbour the virus and so they are also potential
reservoirs of human airborne nfection  The altemnattve term
atnuthast  1s more comprehenstve

The causative virus may be 1solated from blood nasopharyngeal
washings or from the lung at autopsy but it 15 more conventent to
demonstrate a significant nctease 1 serum antibody titre during
convalescence (Table 11)

Q FEVER

This virus pneumonta 1s due to Rickettsta (or Coxtella} burnets
for which cows and sheep are a reservair  Infection 1s transmutted by
tick faeces or by contaminated mulk  The rickettsta may be 1solated
from blood or nasopharyngeal washings or recent infection 1s
demonstrated by 2 convalescent rse tn serum antibodses

COLD HAEMAGGLUTININ PNEUMONIA

The causative agent (of agents) has not been solated ‘The clam
that 1t 15 a virus pneumonu 1s largely based on the facts that no
causative bacteria have been 1solated 10 numerous epidemics human
transmu sion exp have suggested the p: of a filterab),
agent and the clinrcal features ate indsstingushable from known
VIfus pheumonuas

In 1943 1t Was recogmused that the sera of patents with this type
of pneumonia agglutinated vatious ammal red blood corpuscules at
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mycin should be given by njection at Jeast eighe houtly and 1n
addition anabsorbable sulphonatmde 1s grven by mouth  Treatment
15 continued for five to seven days depending on the tesponse

Care should be taken tn giving streptomyein to patients with
pertcillin resistant pneumonta  lest wndetlying tuberculosts be
masked and rematns undetected ¥ there s any doubt it 15 peefesable
to give tetracychne and sf this proves peffective conuder bron
choscopy

In addstron to specific chemotherapy the aspiration pneumornas
aze treated by postutal drainage so that mucus plugging the bronch
1s dislodged and of the seg 5P d

VIRUS PNEUNONIAS

Infection of the Jungs by 2 vires may ocour i measles chicken
pox and mfluenza but the preumonta tn these diseases 1s far morte
commonly due to secondary bactenal imasion and the accom
panying chintcal proture 1s usually disunctive

There remams a group of son bactenal preumonias which ate
often buried 1n the meaningless tesm primary atyprcal prenmonia
Thus refers ta an acwre pulmanary mfection that does aot conform
chinically rachologically nor therapeutically to the accepted pattern
of bacterial pocumonia Tt 15 suspected of betng viral in view of ats
epdenue explastveness farly loag incubation periad for z res
piratory tract mfection and by s lack of response to sulphonamudes
or percithn  Confusion amses when the term pnmary atypieal
p 15 regarded sy 1y with p litn resistant
pocumona for 1t 15 apt to 1nclude aspitation bronchopaeumenta or
pacumonsa associated with a neoplasm

Sympt of 2 const 1 upset hadow those of 3

P y disordes  Headache chull malaise far pams
and anorexta are associted with 2 shight dry cough  retrosternal
discomfort and pyrexsa and a pavety of sbnormal signs in the lung
fields A pleural effuston 15 rare and 1ts presence should question the

d of 2 virus p The pulse may be stow especally

10 relation to the degree of fever Sputum of present 1s commonly
mucowd and contmns only commensals It may be blood streaked
but 1t 15 1ot rusty as ta bacterral pneumonia

There 1s no pathognomonie radiological appearance  The extent
of the apacity is sutf gl out of p to the few ab }
physiesl signs  The opactty 1s l-defined  ground glass in density
and most important need bear no precise relation to the broacho-
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malase  Within twenty four hours there 15 2 lowering of the fever
and the temperature 1s usually normal 1n forty-eight hours Many
reports of the ineffectiveness of chemotherapy may be due to

clintcal confuston with aspiration pneumonia (Table 16) for which
antibiotics have mixed success

Tasie 16 —DrrrerenTIAL DiacNosts OF Virus PNEUMONIA
AND ASPIRATION PnEUMONTA

Virus Aspiration
pneumonia | pneumonia
Onset Constitutional | Upper respisatory
sract infection
X tay finding Not necessanly | Segmental lesion
segmental
Complement fixation test for pemeacosis |  May be + —
Q fever or nfluenza
old Facmagglutining + —
Streptococcus MG agglatining + —
Response to sulphonamsdes and penreill n Poor Moderate to good
Response to tetracycline Good Vanable
Response to postural dranage None
EMPYEMA
A collection of pus in the pleural cavity may complicate
P pul or subpk abscess ds
from a ruptured phagus ot p g wounds of the chest
Tnfection ss usually due to one or more_of the organtsms causing
Ppaeumonta
Diagnons
The clinical duagnosts 15 confirmed by chest radiography and
pleural asp ‘The sp should be d grossly and
also by direct microscopy for cells and bacteria and by culture on
pprop media, includ; bic cond: 1f such
as

Actinomyces sstacli are suspected Guinca pig tnoculation 1s
essential of tuberculosss 1s suspected The fluid may be sterile 1f
preceding chemotherapy has been given

Treatment

S

chemotherapy should be remnforced by ipl
tnsullation if 1t 15 constdered that the agent does not readily duffuse
into the pleural cavity or the presence of thick fibunous exudate
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atempetatureofo® 5° hutnotat roomtemperature Thisobservaton
made 1t possible to define ths type of pneumonta The agglutiun is
thermo stable and 15 found 1n the gamma globulin fraction

Cold haemagghutimns usually appear durtag the second week of
tliness and dechine after the fourth week Thetr presence oy be
extremely transient and this could account for the varnble estimates

of their freq 1 duffe The more severe the
tliness the hxghcz 1s the eold haemaggluumn tatre Vcry high nitres
may cause b tic and h tntravascular

clumping of red cells by autmagglutmatxon Blood g grouping efrors
ate hable to occur and a blood group AB result may be falsely due to
these agglutinins  When blood 15 taken from the patient agglutina
tion may be detected on the rim of the syringe barrel or 1t may be
d because of difficulty 1n petforming a blood count
Cold haernagglutinins have been observed i many diseases apart
from prcumona Thcy may occur 1 reticutoses hepatic circhosts
e and associated with Rayoaud 5
syndrome Hovcevcr tl'us does not lessen theiz dragnostic usefulness
for virus pneumonia is the only acute mfection of the respiatory
tract 10 which they occur 1 a sigmificant utre  On rare occasions
they have been observed m low titres 1n bacteria! pneumonias
A further serologteal test which distinguishes this type of
pneusmonia 1s based on the presence of airculating agglatinins to an
ndifferent streptococens  the streptococeus MG (The ability of the
serum to agglutinate an apparently irrelevant non haemolytic
streptococeus 18 temunscent of the Weil Felix zeactton which also
depends on the non specific agglutination of a bactenam by the
p:ment sserum ) Agglutinuns appear duning the first week of sliness
but the maximum titre ocents towards the fourth week  As with
cold haemaggluunins the height af the itre bears some relation to
the seventy of the tof A dies agatnst strep cus MG
are disunct from those which cause cold haemaggluunation A
combimation of both tests yields a somewhat hugher metdence of
posittves than anher alone  Serum should be collected as cary as
possible w the iness and agawn at weekly satervals A nsing tire of
these antibodies £5 mare sigmificant than high stationary levels

Treatvoent of 215us prewmomas
The tetracychnes are effcctive in the trestment of puittacosts

Q fever and cold hacmagglutinig preumonia \thh,m a few houes
there 25 2 X m of the headach 11 an




CHAPTER 13

HEART

INFECTIVE PERICARDITIS

‘T diagnoss of all types of pericarditss 15 suggested by a combina
tion of praecordial patn peticardial friction tachycardia pyrexta and
a characteristic electrocardiographic pattern  Other distingushing
features depend upon the causal infection

Dyogente perscardstrs due to Staph aureus Dipl  prewmomae ot
Str pyogenes 1s now fortunately uncommon It ts usually secondary
to septicaemua or severe prieumomua distinctive features include the
raptd development of 2 purulent pericardial effusion with a hectic
temperatute and a marked polymorphonuclear leucocytosts

b may be dary to cascous medsastinal

lymph nodcs or to adjacent tuberculous pneumona A straw
coloured ot blood stained lymphocytic effusion commonly develops
Chronic constrictive pericarditis may be a sequel particularly 1f
treatment 15 delayed

Mymm pmmm'm.r 1s mxemely rare but may occur when actino
mycosis b ycosts of cosis 1s widely disserminated

Ech  cysts of the dium are also rate but they may be
confused with other types of pertcardial cyst The Casom test and a
spectfic complement fixation test are helpful 1 diagnosts (p 185}

Benugn aseptsc perscardsitr has been attrbuted to a virus but no
causal agent has yet been sdentified

Treatment
‘The early t of pyogenic p dit1s with the approptiate
antibiotic should prevent the devel of frank sup If
this late stage 15 reached surglml dramage and local instillation of
the antibiotic 1nto the p dial cavaty 15 dvisab
Vigorous and p longed b t herapy with a
b n of strep 1n d and PAS 1n successive

courses for one year may prevent the development of late constsic
tive pertcarditts although 1t 15 yet too early to be certain

INFLCTIVE ENDOCARDITIS

Infective endocarditis may be due to arculating pyogentc or
gantsms which cause an acute sep ulcerative

149
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prevents thus diffusion The drugs which diffuse 1nto this cavity
most readily are 1sontazid and chloramphentcol, and less certanly
the sulphonamides, pentcillin and tetracycline  Permeatton ts more
Likely with an acutely inflamed hughly vascular pleura than in the
presence of thickened fibrottc, avascular adhestons

When empyema ts due to 2 Gram positive organism, pentctllin 1n
doses of 50 000 t0 100 coo units should be deposited intrapleurally
at the completion of each aspitation Larger doses are unnecessary
and mey 1n fact excte 2 reaction with increase 1n the pleuzal flud
Intrapleural perucillin need only be continued until stertlity of the
pleural cavity has been achieved The antihiotic of chorce for other
empyemas depends upon the sensitivity of the causal organism
Tetracychine polymywin bacitracin and neomycin may all be given
by the intrapleural route In the treatment of tuberculous empyema
oral tsontazid should always be used because of its ready diffusibulity
For a simtlar reason oral chloramphenicol 15 useful against a sus
ceptible organism

When aspiration 1s difficult because of thick pleural contents,
mtrapleural streptolunase streptodornase may be used to liquefy
thick pus It may be combined with the approprate anttbiotic
Finally surgical intervention may be necessary for closure of 2
bronchopleural fistula for dranage or exaston of an empyema
pocket, or for decortication of the lung to permtt 1ts unimpeded
reespansion  In the case of tuberculosts the operation of extra
pleural pr tomy may be 1nd d when a destroyed lung
lies beneath a chrontc tuberculous empyema
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INFECTIVE PERICARDITIS
Tued of all types of p htss &5 d by a comt
uon of pxaccoxdzal pai pcncaxdxal fraction mch)caxdxa pyrexia and
phic pattern Other distinguwishing
fnmres depend upon the causal infection
Pyogense perearditis due vo Staph aurens Dipl prewmomae ot
Str pyogenes 15 now fortunately uncommon Tt 5s usually secondasy
to septicaemia Of severe pncumonta distinetive features include the

sapid develop of 2 lent ¢ dral effasion with 2 hectic
anda marked pt {ear leucocytosss
Tubrelans » i xmy bc dary to cascous med

iymph nodes or to adjacent tuberculous pneumoma A straw
coloured ot blood stuned lymphocytic effaston commonly develops
Chrome constetctive pencarchitis may be a sequel pamsculary sf
treatment gs delayed

Mycotre pmmrdxm 18 extremely rare but may occur when actmo‘
mycosts b OIS OF hodomycosts s widely o

Erhirococcal gysts of the pericardsum are also rare but they may be
confused wath othes types of pertcardial cyst  The Casont testand a
specific complement fixation test are helpful m disgooss {p 185)

Benign asepric pericarditis has been attnbuted to 2 vieus but ao
causal agent has yet been identified

Treatreent
The eaddy of py P ditss with the approp
anttrotic should prevent the lop of frank supp I

thus late stage 35 seached surgreal dramage and Jocal wnsallation of

the antsbiotic into the pcnmrdml cavity is advnsnblc

Vigorous and p g t with 3
bination of yon dand PAS 1 successive

courses for one year mzy pxcvem the development of late constric

tive peneasditzs although it 15 yet too early to be certan

INPECTIVE ENDOCARIITIS

Infecuve endocarditis may be due to curculating pyogcmc or

grasms which cause an acute sep uleerative
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and abscesses 1n various organs  Alternatively 1t may show few or
none of the features of a fulminant infection and thts msidious
vattety 15 commonly referred to as subacute bactersal endocarditis
Unlike the acute the subacute type ts predomunantly due to invaston
by Str tarsdans or St Jaecalss It 15 the more important of the two,
because 1t 15 far more frequent and because 1ts masquerades may defy
detection until a stage when therapy 1s too late to be life saving ‘The
followng features should arouse suspicion of subacute bacteral
endacarditss in a patient with theumatic or congental heart disease
ot less commonly syphilitic aoztic incompetence

The wsidious development of fever, especially after dental or
other mamipulations when large numbers of oropharyngeal
streptococcl enter the blood stream

Embolic phenomena due to dislodgment of infected valvular
clots 1nto shin or nail bed, kidneys spleen bram or retina
Malaise loss of weight fatigue, anaemua or other evidence of a
constituttonal upset

Neurological signs or a frank cerebrovascular catastrophe 1n 2
young adult

Although some of these featutes may be absent any two together
demand repeated blood cultures T'reatment should not be delayed
whilst awaiting a postuve result  Blood culture negative cases have
a poorer prognosts and this has been attributed to the time wasted
1n attempting to obtan posttive blood cultures at the expense of
eatly treatment  Deeply embedded foct of infection within protective
clots on the heart valves may be associated with persistently
negative blood cultures

-

»

(™

EN

Treatment
A dangerous expectant policy 1s avoided by the following routtne
although this may inadvertently (but harmlessly) encompass an
oceasional patient without subacute bacterial endocarditts
1 Whena clinical diagnosis has been based on a combination of the
above features three blood cultures ate taken on the first day and
again on the second day dunng a pyrexial phase Little 15 to be
gatned by further cultures because if they prove stenile durng the
first two days the chance of subsequent cultures beng posttive 1s

small
On the second day, when blood culture speamens have been
taken treatment 15 commenced with 2 million units of pemaillin

N~
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datly 1 divided doses until the blood culture results become
nailable If a sensttive organism 1s 1solated and there 15 2
gratifying clinical response this daily dose 1s conttnued until the
pattent has recerved 100 million units of pemetlin Crystalline
benzylpentcillin 15 given three houtly for three days after which
adminstration may be conttnued by a long-acung penicillin
combined with soluble pentcilin once daily  Organisms inhibited
1 vitro by o 5 urut per ml should respond to this dosage

If the cultured organism s partally ressstant to pentaillin
requining upto s unitsper ml forin vitro mhtbitton daily doses of
10 000 000 uaits of pentcillin are grven

I blood cultutes are negative daily doses of 5 000 aoo units of
penteillin are used  Ths 1s emparical but 1t 1s dictated by the
pooter prognosts of this group of cases

If 1n the coutse of the first weeh s treatment with pentaillin
pyrexia continues and fresh embolt appear then intramuscular
streptomycia (2 g daily) should be given and pemailin dosage
15 1ncreased to 20 mullion umuts datly ‘This combination has
proved effectrvely synergistic This combination should be used
from the outset for enterococer and Gram negative baailli It 15
wiser to embark on this combined course of treatment early
rather than try to potentiate the blood level of pentcillin by renal
tubular blocking agents such as probenecid  If a satisfactory
cliucal response 1s apparent the combined course should be
continued for six weeks

When antibiotic sensttrvity tests suggest that the organism 1s
pastrally resistant to streptomycn and espectally if thus 1s
supported by a poor chimcal response intramuscular bacitracin

(250 units kg body weight every six hours) may be given with
pemerilin

The yel and chl pt ! are poor sub and
cliical results have been disappointing These bacteriostatic
drugs should only be dered when the b: drugs

have faled It s vital that the organisms are killed otherwise the
infection may recur Furthermore the bacteniostatic drugs should
not be combined with such agents s pentcillin and streptomycin

for there 1s 2 possible nish of antagonism i combination

When active theumatism cotncides with bactersal endocardits

adrenocortical hormones should not be given for they may
spread infection to other valves and depress important immuno

logtcal mechatusms  Salicy lates provide a safer alterpative
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By following a pl 1 prog! of the control
of infi n sul bacterial endocarditts can wsually be
arhieved Despite this there stull remains a substantial mortality
rate due to heart or renal faslure or thromb bolic compl
Relapse after appatently successful treatment 15 often attotbuted to 2
recusrence of 1nfection although it may be due to arculatery ar
renal faure  Autopsy findings alone prove that the septic proress 1s
healed

INFEGTIVE MYQCARDITIS

True infectnve myocardiss 15 infrequent, since the early and
successful chemotherapy of pyogentc mfections  Four groups of
infective agents may invade the myocardum namely viruses
rickettsiae parasttes and fungt  Both the poliomyelitss and Coxsacke
groups of viruses are kaown to cause einis myocardiizs but other, 25
yet umidentified vicuses may be still commoner causes of what 15
now regarded as ‘tdiopathic myocarditis* There 15 no comvincing
evidence that influenza and the common cold are assoctated witha
true virus myocarditss

Rurkettssal myocardedes 1s best exemplified by scrub typhus, whereas
Pparastiic myocardites may occur tn trichinays  toxoplasmosts and
trypanosomuasis  Theoretically, systemuc dissermmation of any
fungus or yeast may cause myocasditis, but 1n practice, 1t 15 usually
due to mtrathoracic extension of costs to the § d
and myocardium from an adjacent pleuropulmonary focus

An ablique relanonship exists between haemolytic streptococet
and rbeamatic carditrs 1n that a hypessensitivity reaction to the
products of this rather thana true sep 2 ts responsibl
Dyphtberttse myocordutss 1s due to the toxn elaborated by Corynebac
terium diphthestac  In nesther instance does the my ocardstis sesult
from direct bactertal mvasion

Treatmens
Apart from bed rest and spectfic chemotherapy when avatlable,
penpheral circulatory collapse and cardiac fatlure must be prevented

os treated
SYPHYLITIC AORTITIS

\Within thuety years of pnmary mfection cardravascular syphibs
may appear as A0THC mcompetence or 2ortic aneurysm
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This 15 established by suggestne climcal features of aortic
involvement and posstbly also by evidence of syphilis elsewhere
such as m the nervous system Fluoroscopic evidence of a dilated
aorta particularly 1n 1ts ascending part should always be sought
Serological tests for syphults are positive 1n about nine tenths
of patients and when available the trep d
tton test provides an even more sensittve index of past syphilitic
infection

Treatment

Ttssq ble whether p Llin halts prog: on of the leston
but 1t 15 customary to admunsster a course of treatment as for
syphilis elsewhere 1n the body (see p 212)




CHAPTER 14
CENTRAL NERVOUS SYSTEM

Cunrcar evidence of mentingeal irritation demands lumbar puncture
with examunation of the cerebrospinal fluid for 1ts pressure, cellular
content protemn and glucose levels and for organtsms  Memingtsm
1s not 1n 1tself a disease, but a symptom of several different condittons
which mimic meningttss  If the spinal flud 15 under increased
pressure but 1t 1s chemcally and cytologically normal, then an
extra menngealinfectionshould be sought to explamn the memngism
If however the cellular content 1s significantly increased a true
meningeal infection s present

In chuldren under 1 year of age, the classical signs of mentngeal
1rratation may be absent but a lumbar puncture 1s indicated by
evidence of alternating drowsiness and irritability vacuity of expres
ston an odd high pieched cry an inexplicable pyrexia or bulging
anterior fontanelles

AGUTE MENINGITIS
This 1s commonly due to the pyogenic orgatusms—IN meningiides,
Dipl presmoniae Str pyogenes and Staph anress—and less commonly
due to certain Gram negattve bacilt—Esch colr K preamoniae
Salmonellae  Profens and Puendomonas pyocyarea In children under
the age of 3 years the causal agent may be encapsulated ype b H

wnfluerzae

MLNINGOCOCCAL MENINGITIS

M 1 1s may be d with
purpura “muscle and joint pains or adrenal cortical fatlure due to a
fulminating septicaermia  The turbid spinal flutd resembles ginger
beer Stamned films of thts flud reveal Gram negative diplococct
‘The specimen should also be cultured and a precipitin test performed
® 36)
Treatment

The drug of choice 15 an absorbable sulphonamide because 1t
traverses the blood brain barrier and reaches the purulent memngeal
exudate rapudly (Table 17) It 1s given omlly together with an
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156 THE DIAGNOSIS AND TREATMENT OF INFECTIONS

inteavenous loading dose and treatment 15 continued for sx days
Penseillin way also be grven for 2 fufnunant snfection

PNEUMOCOCCAL MENINGITIS

No conditioa better reflects the advances of antibotic thetapy
during the st thenty years Untid 1936 this anfechion was almost
aluays fatal  Nowadays early treatment with adequate imtra
ruscular and nteathecal penciiin has reduced the mortafity mte
to vittually mi It may follow mastordits middle-esr disease or
respiratory tract infectrons but 1n a munosty of cases no pumary
focus of tfection can be found  The purwlent turbid cerebrospinal
Aud contans Gram positye cocct 1n paurs o short chaing and from
1t preumococeal polysacchande may be precipseated by adding
specific antrserum The latter may be a useful confirmatory test of
previous pentertha therapy fas masked the presence of pneumococct

Treatr ent

Intramuseular pemallin in doses of 2 oo ooo wnits datly for ten
days 15 rewnforced by dady sntrathecal pemalin for four dags
{Table 27} ‘The latter 5 gnven i ro m} szhne m doses up to
25 ooo uruts datly  Some advocate an alternative regme of masstve
doses of ant lar p Hin repeated every two houss through
out the day and rught and avouding sntmthecal peruetllin because of
s possible towienry by that route However present-day crystaline
preparations of benzylpeniaillinate not toxse when g en intrathecally
and should cause no concern compared with the aaxety of undes
treatment  The terracychines are also effective against poeumococct
but they should not be combined wicth pemedlin beciuse of a0
antagonistic effect

STAPHYLOCOCCAL AND STREPTOCOCCAL MENINGITES

‘These infections may complicate septicaemua due to respraatosy
tract or shan infections or menmgits follows trauma when there
may be seseral infecting orgamsms  As i other forms of pyogente
memngitis the cercbrospinal fhad 13 tusbid and purulent  Steep
tococet aze seen as chams whereas staphylocucer oceur 1 clusters

Treatment

The t of strey 1 gitss 35 sumtlaz to thar of

cal
preumococeal mensgitis (Table 17) If 2 satisfactory early response
1s not obtatned O 10 vitro anubiatic sensttiy ey tests roveal that the
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streptococes are pastally resistant to 1l L
streptomyctn tn doses of t g eight hou:ly should be added If this
combined treatment proves ineffecttve daily intrathecal bacitracin
1n doses of .o oco units for adults (or § coo units for infants) 1s
given for five days Oral or intravenous tetracycline may prove
effective but it 1s a bacteriostaticagent and should only be considered
when the bactericadal agents have proved ineffective

Staphylococcal meningitis may be resistant to antibtotic therapy
espectally 1f the disease has been contracted 1n hospital Antibiotic
sensittvity tests should be performed as soon as possible Treatment
1s institated with the broad spectrum antibiotic s Jeast current
use 1n that partinlar bospital This may demand the use of chloram
phenicol or erythromyain with one of the newer anti staphy
Iococcal agents such 2s novobiocin or vancomyemn Intrathecal
bacitracin 15 effectsve 1n the dose recommended for streptococcal
memngiis  The further management 1s dictated by the results of
the sensitrvity tests

If the 1nfection was coatracted aw 2y from hospital the immedrate

18 lar and 1p Llin as for p;

coccal meningitis until antibiotic sensttivaty tests on the Staph
aunreus are known

HAEMOPHILUS INFLUENZAE MENINGITIS

This 1s due to the encapsulated type b orgamism It occurs
principally 1n children under the age of three years by septicaemic
spread from the respiratory tract ‘The ramty of severe infections 1n
adults 1s presumably due to naturally acquired immurmty 1n child
hood The turbid purulent cerebrospinal flud contatns Gram
negative cocco-bacill and also the specific capsular polysaccharide
of the orgamsm The presence of the latter 1s demonstrated by a
sumple precipitin test - Specific type b antiserum 1s layered on spinal
flurd and a precipatate 15 noted at the interface The organism may
also be found 1n the nasopharynx and blood

Treatment

Early treatment 15 imperative to avord sequelae such as subdural
focal effusions or later n:urolognml and psy chxamc :omplxcauons

The rapid diffusibility of oral ct t linto the

fluid makes 1t the drug of cholce (Tablc 17) Tt has reduced the
previously hugh 1 glig: P The

of choice t an absorbabl ‘:‘ de with chloram
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phenicol Both may be admimstered stmultancously by stomach
tube 1f swallowing 1s difficult 1n the comatose pattent Alternattvely
streptomycin may be combined with a sulphonamuide but it s
necessaty to give the streptomycin intrathecally (-5 mg daly for
four days) as well as mtramuscularly Polymyxin 15 effecttve but
this agan should be grven intrathecally If tetracycline 15 used
treatment must be 1nitiated by ntravenous or intramuscular routes
since its diffuston across the blood bram barrier following oral

d ratton 1s ltable T with any of these drugs
should be continued for up to one week

OTHER GRAM NEGATIVE ORGANISMS

These include Esch cols K prenmoniae Salmonellae Psexdomoras
Dyocyanea and Profens which reach the meninges by septicacmic
spread or following trauma or intrathecal 1njections

Treatment (Table 17)

Esch colrand K preurontat menngetss aze treated with an absotbable
sulphonamtde together wath intrathecal and sntramuscular strepto
mjcin or alternatrvely by intrathecal and intramuscular polymyxn
If tetracycline 1s used 1ts oral admunistration should be remnforced
by 1ts intravenous use for the first two or three days to ensure an
adequate spinal flud concentration

Salmonella memngetis responds to oral chloramphenicol It 18
rarely necessary to resort to parenteral adminustration but it may be
given intramuscularly or by very slow ntravenous infuston

Pends pyocyarea d ds nt lar and
mtrathecal polymyxmn for there ts no satesfactory alternatie

Protens memngitis 1s troublesome to control because of the relative
1nsensitivity of this organism Some statns of Proteus are moderately
sensitine to novobtocin which may be grnen orally at the same
time as intrathecal and intramuscular streptomycin  As a hfe
saving measure the towctty of neomycin may be disregarded and
this drug should be gtven intramuscularly

SUBACUTE MENINGITIS

As distinet from acute pyogentc menungitis the onset 15 usually
1

more 1nsid with y and d possibly
d by changes of lity and behavtour and without

ding 1n coma  Stgns of meningealirntation ate 1nstially

P
treatment en
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fess ¢ The causal org are Myeo suberculosis Trep
pallidum and sarely Tarula bustolytica

TUBERCULOUS MENINGITIS
Thos 35 part of 2 hised mibary wth freq
evidence of thoracie or abd 1 ! and the p of
chozmdal tubertles The clear or xanthochrome lymphocytic
1 fwd on stadiog develaps a fibon clot from which
acid fast bacill may be 1solated The protewn content of the flmd
15 snczeased and the ghicose level 1s reduced below 5o mg fico ml

1 1

Treatment
Eady dzag,nosss and treatment with antt tubereulous drugs have
ey d the p of thus cond. +huch was previously

neatly always fatal  Oral 1soniazd bas proved wmvaluable for st
diffoses caprdly into the cercbrospnal flwd making mtrathecal
admimstration upnecessasy (Falle t7) It ss given m doses of 20
mg /kg for chddres or 3 8 mg /kg for adults for & mmmmum
duration of s months Tt should be 2zcompamed by intramusculat
stecptomyan in doses of zo-go mg kg daly for 2 stmlar pesiod It
15 nOt Vet cervatn whether oral sonazed has made intrathecal steep o-
myan supecfluans Untd them 1s more eviderce on this pout
tntrathecal streptomyein should be givea 1n doses of 25 to j0 mg
datly for the first week and theseafter twice weekly for two months
OmlPAS should be resenyed fot snfections with tubercle bacitlt
showing parral ressstance to the other dmgs when afl three ants
wherculous drags appeas denmable

If the panent fails fo progress satisfactonly on the above regime
:md pn:umotnccphaiagn\phy suggests the development of a

lin andfor dnisol should

be gmn n addition to :he ant1 tubercalous drugs

SYPHILITIC MENDNGTTIS

“Thus may oceur 1n the secandary of tertary stages of the disease
The cerebrospinal fud contains up 10 200 cells pes co mm chefly
Iymphocytes The spinal flud Wassermann reaction ss posiive and
the Lange curve ss meningtttc

Treatment One millon units of 2 long acting pemcillin is gicen
mramuscularly every day for three weehs (Table 17) Intrathecal
petallin 13 wanceessaty
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‘TORULA MENINGITIS

This 15 a rare type of subacute menungitis due to blood bome
dissenunation of a fungus Torula histolytica (Cryptococeus neo
formaans) The nsidiously deseloping memngutis 15 punctuated by
semtssions and relapses and 1t 1s associated with evidence of fuagus
volvement of the skin lungs, kidneys and other organs The
cerebrospinal flurd protetn 1s markedly elevated, and a modente
pleacytoss consists of many mononuclear cells The spinal Aud
glucose content 15 normal or reduced ‘The causative fungus 15
readily detected by direct microscopy tn the spinal flud (p §51)

Treatment 1s symptomatic some success has been clamed for
actidione

ASEPTIG MENINGITIS (Table 18)

This syndrotne conststs of an acute meningitss 1n Which the spinal
flud 15 predomunantly Iy mphocy tic and no causatrve bacteria can be
1solated from st Thete is no adjacent suppuration to suggest
secondary merungeal spread from infected sinuses muddle ear
disease or from the nasopharynx A normal cerebrospinal flud
glucose level 15 a common but not invartable feature and this 1s
useful m distinguwshing 1t from tuberculons meningitis Aseptic
meningitts usually runs a benign self muting course, and this 15
fortunate because there 1s no specific treatment

The cause usually remans undetermuned although bengn aseptic
meningitis may sometimes be due to

Virus mnfection such as lymphocytic chonomeningins mumps
herpes stmplex infectious mononucleosts poliomyehtrs and the
Coxsachte viruses or the new family of ECHO viruses

Bacterial meqingitss may also present as 2 bemgn aseptic
menmngitis cither when chemotherapy has beent commenced 10
the prodromal stage or as a crcumscribed but leaking brain

abscess

~

3 Leptost due to Leptospira canicola or less frequently
Leptospiea wcterohacmorrhaguae
4 haetal infe due to Tref pallidum or Borrelia

rcrcurrcnns of relapsing fever

Arthropod borne virus meningoencephalitis  Although several
are recognised 1ncluding Western  Eastern and Venczuchn
equine encephalomyehtis St Lowss Japanese and Murray Valley

-
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162 ‘THE DIAGNOSIS AND TREATMENT OF INFECTIONS

encephalitis Russian spring summer encephalitts and louping
1l only the latter 1s recogrused 1n Great Britan

Post infection encephalomyelitss, complicating measles, varicella
or rubella, or following vacctnation fot tabies or smallpox This
group 1s distinctive since there 1s preceding or accompanying
evidence of the causative exanthem The charactensstic histo~
logical feature 1s widespread demyehnssation of the bram and
spinal cord which disttnguishes 1t from the preceding vizal
encephalitides

=N

Treatment

Thus 1s largely symptomatic for these widely different condstions
Among those listed (Table 18) only leptospirosis responds to
specific chemotherapy with pemicillin and even this condition must
be recognised and treated at an early febrile stage

Incompletely treated bacterial meningitis a leaking bratn abscess
and sprrochactal infections are amenable to specific chemotherapy
The demyeltnating post infection encephalomyelitis group should
be given the benefit of a tral of oral prednisolone

INTRACRANIAL ABSCESS

"This 15 now 2 comparatively rate condition It 1s most commonly

secondary to infection elsewhere 1 the body and this original focus
ly d 1ts 1nt: 1 site Middle ear infections

lead to temporal lobe or cerebellar abscesses infections of the
sinuses and face to the frontal lobe and respiratory tract infections
may cause an abscess of the cerebral hemispheres  Osteomyelttis
of the shull and penetrating wounds maj gnve rise to respectively
extradural and deep intracranial abscesses

The invading otgamusms include Staph anrens Str pyogeres
Dupl pressmomae ot colsform organisms or 4 mived infectron may
also include organisms of the Profeas and Psendomonas groups
Thete ate no charactenistic features peculiar to any one orgamsm
although the type of organism often .uggests the source or primaty
focus of wfection

Treatment

\Whenever feasible the abscess should be dratned and mstlled
with an approprate antbiotic and also with a radic-opague medium
10 outline 1ts extent The drugs which may be admunsstered topically
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are pentcillin streptomyain tetracycline polymyxin and baaitracin
any of these may be given locally through a catheter by slow infusion
for prolonged effect In addition, the antibiotic chosen should also

be given patenterally especially at the time of asprration or extirpa
tion of the abscess



CHAPTER 15

PERITONEUM AND INTESTINE

PERITONITIS

INFLAMMATION of the peritoneum is secondary to disease of one of
the organs which 1t envelops Infection may be limted to an
abscess 1n the area adjorung the wfected viscus or 1t may be wide
spread resulting in generalised peritomitss It follows perforation of
any gastro intestinal ulcer inflamed appendix 1nfected dverticulum
carcinoma ot empyema of the gall bladder or infectton may spread
from 2 diseased salpinx  Corttsone therapy has increased the nish of
petforation of an inflamed viscus and also by lowering the hosts
defences 1t may contribute towards severe peritomtss This 1s all the
more sertous since the peritomtss may rematn unsuspected under the
shield of cortisone for a few days The invading orgamsms are
usually a mixture of Gram positive and Gram negative organisms
cepresentative of the ntestinal tract flora

Tuberculous penitonitis of esther the adhestve or ascitic type 15
now becoming increasingly rare It 1s more commonly seen in the
racially susceptible and dary to milary or to
caseous mesenteric lymph nodes  Primary pneumococcal peritonstis
1s stll rarer and 1s confined to the grossly under noursshed

Daagnosis
The dragnosss of acute gcncrnhsed petitomtis ts rcadxly suggestcd
by hectic fever abd 1 patn and

vomuting and the development of paralytc ileus  The more chronic
forms with localisation of the nfection by fibrous adhesions are less
well d as d by subph b pelvic perstonitrs
retro-caecal appendicitis or some types of tuberculous pentonitts
When sepsts ts suspected by the clinical signs by polymorphonuclear
feucocytosts and possibly by accompanying radiological abnorma
Itties operative intervention and drainage ts advisable The pus
should be examned by direct microscopy culture and 1f indicated
gunea pig moculation

Treatment
When the causal organism 1s Lnown thc appropxmc antibiotic
P

should be given | 10n 15 grven

164
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only dunng surgery If the patient 15 shocked and collapsed the
antibiotic should always be given intravenously with transfusion
When the causal organism is unknown a mixed wfecuon must be
assumed and tetracycline 15 the drug of chowe A o1 per cent
solution should be freshly prepared every day and admtnustered by
dnp transfusion 1n doses of 0 5 g twelve hourly

Tuberculous p d ds oral since 1t diffuses
freely through the perttoneum and also intsamuscular streptomycin
Antt tuberculous chemotherapy should be continued for at least
one year

The primary disease whether 1t be a petforated viscus typhoid
fever or ulceratrve colitis 1s treated along the appropriate lines
local collections of pus are dramed and 1n all 1nstances 2 deranged
flwd balance 1s corrected

d

INTESTINE

Iofections of the gastro-tntestinal tract may involve chiefly the
small intestine or colon or both The symptoms vaty according to
the predomunant site of infection the causal organisms and the

or ch of the infl ion I 1 1nfe
may be classified as follows

Acute gastro-enteritis
Food posoning
Infantile gastro-enteritis
Staphylococcal enteritis
Dysentery
Bacillary
Amoebic
Entersc fever
Typhoid and paratyphoid
Cholera
Tubesculosis
Helmmthiasis

ACUTE GASTRO ENTERITIS
FOOD POISONING

Any sudden attach of vomiting and dirrhoca particularly
several people simultaneously 1n a community must always suggest
food poisoning  Classtfication 15 aetiological
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Bacterta  orgamusms or thesr toxins

Poisonous foods shell fish mushrooms rye bread

Chemtcal contammation including heavy metals and mnsec
tictdes

Bactertal food pe g due to the types of
1s by far the commonest The organism survives light coolung and
often contarminates meat and eggs By contrast, the enterotoun of
Staph aureusand the spores of clostridiaaseheat resistantand survive

TasLe 19 —Foop PorsoNiNg

Staphylococcal Clostridium
Cause enterotoxin Salmonellae perfringens
Incubation I to 4 hours 12 to 24 hours 8 to 22 hours
period
Onset Vomiting Abdomumal colic “Abdomunal colic
Drarrhoea Drarrthoea Drarthoea
Prostration
Vomiting Marked Mud Rare
Fever and con | Uncommon Common Rare
stintional
upset
Duration Up to 24 hours I to 6 days Up 1o 24 hours
Laboratory Staph aurcus may be | Salmonella solated Organism ssolated
ciagnosts 1slated from food |  from facces Type rom food and
and from vomit assy) by From facces
Assoctation agglutination tests
strengthened if they | with speaific
are of same phage antiserz ot by
type specific
No satisfactory test bacteriophages
fot enterotoxin
Chemotherapy | Nil Oral chloramphenicol | Oral penscilln

cookingand processing  Someclinical potnts may help todifferentiate
food porsontng due to toxn from that due to bacteriz (Table 19)
An onset within four hours of tahing the suspected food strongly
suggests ngestion of preformed staphylococeal enterotoxin
Salmonellae and clostridia require longer to multply 1 sufficient
numbers 1n the intestine to produce enough toxin to cause symptoms
Acute gastro-enteritis due to staphy lococeal enterotoun 1s heralded
by marked vomsting prostration and collapse whereas bacterial
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gastro-enteritis 1s more o 1y d with abd. 1 colic
diarzhoea fever and a consntunonal upset
Botwhsm 1s a distnctive type of food powsonng which 1s
extremely rare 1n Great Brutain The heat resistant spores of Cl
botulinum 1n impropetly p d foods and produce 2
which causes lar inco ordination  There 15
paralysis of eye muscles causing diplopa difficulty in swallowing and
in speech and bulbar patalysis progressing to fatal resptratory
falure These neurological features may be preceded by gastro
ententts The toxun 1n suspected foods can be typed by neutralisation
with specfic antitoxin tn mice
In some outbreaks none of the usual bacternal causes can be
1dcm1h=d Itss posslble that under certatn circumstances vartous
ofth lintestine become p or alternattvely
2 virus may be the causative organism

3

Management of an outbreak of foed porsoning

1 An accurate hustory 1s essenual 1 an effort to trace the source of
1nfectton  This includes factors common to more than one case
time of onset of symptoms types of food consumed and their
source and 2lso who ate and who did not eat these foods

All suspected foods specimens of vomit and of faeces should be
saved for bacterrologcal examunation

Food porsoning 1s notifiable a.nd the local medical officer of health
should be infc d by tel diately Further manage
ment 1s by the practitioner pubhc healthauthornittes bactertologist
and the hospital to which patients are admitted all working
together as a team

Matked shock and collapse should be cosrected by intravenous
flwds  Specific chemotherapy plays a secondary role to sympto-
mauc relxcf An early hactenologxml report will be helpful 1n
as for example chloram
phcmcol foz salmonella tafections However an antibrotic will
not neutralise toxins which are causing symptoms 1t can only be
expected to suppress further growth of organisms

»

w

~

Once neurologtcal signs of botulism ate appatent admnsstration
of specific antitoun 15 probably too late  Polyvalent antitoun
50000 umits mtramuscularly should be given to neutralise any
unfixed towun The patient should be tested for serum hypersen
sitrvafy and of necessary desensitised
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INFANTILE GASTRO ENTERITIS

Epidemucs of vomuting and diarrhoea affecting the newborn or
older fant may be assoctated with specal serological types of
Escherichia colt  The tmportant serotypes identified 1n Great
Britamn include those possessing the somatic O antigens 26 55 and
11z It1s not clear whether these organisms are causattve or whether
they accompany some other as yet unrecogmised tnvader possibly
avirus  Tissue culture techniques for virus :dentification may prove
fruitful 1n the future

The disease vartes in severity In the very acute case the onset 1s
sudden with repeated vomuting and diarrhoea the stools rapidly
becomung watery green and containing much mucus Dehydration
and acidosts are profound the child becoming stuporose collapsed
and oliguric  The mortality varies with the seventy of the infection
and the efficacy of treatment but can be as hugh as yo per cent

An 1solated coliform colony 1s tested against 2 loopful of un
diluted polyvalent Esch coli antiserum on a shde, and observed
for the rapid development of coarse agglutination Pathogenic
Esch colt do not extubit this clumping 1n normal saline or acriflavine
50 1t 1s conventent to check this prelimenaryslide agglutination 1n the
presence of a loopful each of o 85 per cent saline and of 2 1 500
solution of acrflavine  Further slide testing may then be undertahen
with the component (rather than polyvalent) antisera by tube
agglutination and by brochemucal tests

Treatment
Replacement of flurd and attention to electrolyte balance par
ticularly p defi are of p is

¢
Published results of antbiotic therapy are conflicting  ths ts not
surprising since the prectse aetiological agent remains uncertatn
Combined therapy with oral neomycin and bacitracin 1s worthy of
trial

STAPHYLOCOCCAL ENTERITIS

Diarrhoea of varying seventy may complicate the use of any of the
oral broad spectrum antibiotics  Stool cultutes may show the usual
sntestinal flora or there may be a predominance of yeasts Pseudo-
monas and Proteus The drarrhoea ceases when the antibiotic s

discontinued
Apart from these relatively ruld instances there ts also a more
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severe and often fara! pseudo membranous enterocolhts which
may follow these antibsotics especaally 1 the post-openatnve period
or m assocuation with mtestnal tatubaion  The stools contaua
Staph aureus which grows out in pure culture and 13 found to be
sesistant to most of the ¢ ly used antib It prod an
enterotoxin wluch leads to both gastro-mtestmal and systenuc
symptoms  zesembling cholera  Coptous dirrhoea  abdominal
distension vomung feverand sweating make thepatient dehydrated
collapsed shocked and even mentally confused

1f the stoo} smear reveals Staph anteus the anttbiotic should be
discontinued and replaced by ant: staphylococeal agents such as
erythromyetn novobioun vancomyan and oleandomyemn to which

the orgamsm may still be sensitive Flud replacement must be
adeguate

DYSENTERY
BACILLARY DYSENTERY

The Skigella group of orgamusms gain entry to the gastro mtestisal
tract 1n contamunated food or water and cause acute taflamumation of
the large bowel and someumes also of the lower tfeum  Abdonunat
colic and duarrhoea ate the princpal acute symptomms  The stools i
severe cases contan mucus pas and blood but a nuld itiness may be
assornated with only a few sernt fosmed stools of otherwise normal
appeatance

The chinseal dragroges 1s d by tsok ©of the
from the mucous exudate 1 fresh faeces Specific serologreal anu
bodes develop durtng caavalescence but they are of no value i the
diagnosis of infectton They may be of setrospective help durthg
eprdemicy

Treatvient
“The suiph des tetracych bl I |

P 7 “n
and polymyxin ase alieffectve in conteotling acute bmllzryfl; sentery
due to Shigella org; Iphad of a non sbsorbabl
sulphonamde 15 satisfactory 4s & fitst chotce 1 a temperate chimate
bus in the dehydrated and possibly oligutic patient 1 the tropics
tetracycline 1s preferable

Bacteniostatte drugs may selieve the symptoms satisfactondy but
selapses oceur or orgatisms contnie to be exceeted  In this small
praportion of infections a bacteriadsl drug such as polymyxn
should be admunistered ozatly

M
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INFANTILE GASTRO ENTERITIS

Epidemics of vomuting and diarthoea affecting the newbotn or
older imnfant, may be associated with specral serological types of
Escherichta coli  The important serotypes tdentified 1 Great
Britan include those possessing the somatic O antigens .6 55 and
111 It1s not clear whether these organisms are causative or whether
they accompany some other, as yet unrecogmsed 1nvader possibly
avirus  Tissue culture techmques for virus tdentification may prove
frutful 1n the future

The disease varies 1n severity In the very acute case the onset 15
sudden with repeated vomuting and diarrhoea the stools rapidly
becomtng watery, green and contamning much mucus Dehydration
and acidosss are profound the child becomng stuporose collapsed
and oliguric ‘The mortality varies with the seventy of the infection
and the efficacy of treatment but can be as high as 5o per cent

An ssolated coliform colony 1s tested agamst a loopful of un
diluted polyvalent Esch colt antiserum on 2 shide and observed
for the rapid development of coarse agglutination Pathogentc
Esch colido not exhibat this clumping 1n normal saline or acr:flavine
s0 1t 1s conventent to check this preliminary shide agglutinatton in the
presence of a loopful each of o 85 per cent saltne and of a 1§00
solutton of acriflavine  Further shide testing may then be undestaken
with the component (rather than polyvalent) antisera by tube
agglutination and by brochemucal tests

Treatment
Replacement of flurd and attention to electrolyte balance par
ticulatly p d: y are of pa impottance

Published results of antibrotic therapy are conflicting  this 15 not
surprising since the precise aetiologtcal agent remans uncestamn
Combined therapy with oral neomycin and bacitracin 1s wosthy of

trial

STAPHYLOCOCCAL ENTERITIS

Drarrhoea of varying severity may complicate the use of any of the
oral broad spectrum anttbiotics  Stool cultures may show the usual
intestinal flora or there may be a predominance of yeasts Psendo-
monas and Proteus The diarrhoea ceases when the antibiotic ts

discontinued
Apart from these relatively muld mstances there 1s also 2 more
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hepatic or systemuc 1nvolvement However 1t may be towc even in
the recommended daily dose of 65 mg (gr 1) subcutaneously for
tendays It should be kept in reserve fot relapses ot cases which fall
to respond to other less toxic drugs Tt should not be given to
patients with cardiovascular disease since 1t 1s ltable to cause cardiac
arthythmia nor to pattents with renal disease because of the rish of
Jation  El 3 hic records should always be taken
1n the course of treatment Emetine bismuth sodide (EBT) 1s
effective agatnstcysts butsinceitss not absorbed ts value is restricted
to the intestinal disease A course of 02 g on each of twelve
evenings may provoke nausea although the powder 1s pached 1n
gelatine capsules It may also cause diarrhoea which 1s unwelcome
1n acute amoebic dysentery
Gronp2drugs ‘The pentavalentarsenteals actonboth the vegetative
forms and cysts Bismuth glycolylarsanilate { maibts ) 1s as effective
and less toxic than carbatsone Stnce they are pootly absotbed a
ligh concentration 1s matntained 10 the intestine they 2re therefote
meffective aganst extra mntesttnal lesions The dose of bismuth
glycolylarsantlate 1s o 5 g thrice daly and of carbarsone o 25 g
thrice daily for seven to ten days
Group 3 drugs ‘The 10doxyquinolines act on both vegetative forms
and cysts ta the intestine but are not effective against extra ntestinal
fie dohydroxyquinol ditodoquin) 1s given orally i
doses of 30 mg fkg daily for three weeks Iodochlothydroxy
quinoline and chintofon may also be gtven by mouth but they have
no advantages by this route over diodoquiz  However unlike the
highly wsoluble diodoquin they may be used as retention enemas
1n strengths of 1 per cent iodochlothydrotyquinoline or 4 per
cent chuntofon
Group 4 drugs  Chloroquine 1s so rapidly absorbed 1n the upper
bowel that it does not affect intestinal amoebtasts but 1t 15 2 valuable
tissue amoebicide for hepatitis Each oz g tablet of chloroguine
contamns o 15 g of chloroquine base 1n which form dosage 1s
usually expressed  After inttial loading doses of 0 6 g (four tablets)
of chloroquine base on the first and second days a maintenance dose
of o3 g (two tablets) may be continued for fourteen to twenty-one
days  Camoquin 1n repeated courses of 0 6 g daily for ten days has
also proved useful in the treatment of amoebic liver abscess
It has recently been observed that large doses of mepactine

approxtmating 09 g daily for ten days are effectnve 1n hepatic
amoebrasis
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AMOEBIC DYSENTERY
Unlthe bacillary dysentery intestinal amoebuasis has a more insid
ous onset and may pass tnto 2 chronic phase tn which drarthoea may
be nconspicuous and may even alternate with constipatton  There
may be assoclated amoebic hepatitis or amoebic abscess of the liver
Because of the instdious onset and persistence of infection
1atestinal amoebrasts mimics practically every ntesttnal disorder

Diagnoses

Dragnosts depends upon findtng Entamocka hestolytrea 1n the
mucus of warm fresh stools or n the faeces or biopsy material
obtained by stgmordoscopy It must be distinguished from E colt
a non pathogenic inhabitant of the normal human colon E
histolytica s the smaller of the two its cysts are also smaller and
contain only four nucler compared with eight 1 E colt cysts
E histolytica 1s the more active and 1t 15 able to ingest red blood
corpuscles

If amoebic abscess of the liver 1s suspected aspiration should be
undertaken for the characteristic anchovy sauce contents

Treatment

With a profusion of drugs of proven value available there 15
danger of over treatment It 1s therefore necessary to choose the
most potent but least towc comk whtch will erad the
infection and mintmse the relapse rate There are five groups of
drugs 1n current use

Group 1 Emetine and emetine bismuth todide

Group 2 Pentavalent arsentcals—the carbarsone compounds and
brsmuth gly colylarsz.mlate

Group 3 Iodoxyq
1odochlorhydroxyquinoline (onfoxm) chuniofon (yatren)

Group 4 Aminoquinolines—chlotroquine and camoqutn

Group 5 Sulphonamudes antibtotics fumagilhin

de (drod N

Group 1 drugs have for long proved their value Emetine hydro
chloride attacks amoebae 1n the ntestinal wall and hver with rapid
relief of symptoms so speedly in fact that a chinical diagnosis of
amoebuasts 1s often suggested by the results of such a therapeutic
tual Tt atrests growth and migration of the mottle amoebae tn the
tissues and 1s particularly valuable n active colis and when there 1s
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nated by carners Jeads to intestinal and mesenteric lymph node
involvement septicaeria and finally to bihary tract and urinary

tract 1 This seqy 15 2cC d by a clinical

pcture of fever toxaem and abdominal symptoms together with
evidence of involvement of other organs such as the shin and spleen

The differences between typhowd and paratyphod fevers are
ndistinet espectally since the clinical picture has been modified by
specific chematherapy

Duagnosts

‘The chinscal susp should be d wh possible by
Iaboratory tests

Isolation of the orgamsm from the blood or bone marrow during the
first week of typhoid fever from the faeces duning the second week
onwards and from the unine duting the third and fourth weeks The
blood faeces and unne should also be cultured for other salmonellae

Strology Duning the course of the tllness serological agglutinins
develop and a significant nise 1n titre between acute phase and
convalescent phase sera strongly suggests recent 1afection  ‘Thus 1s
the basis of the Widal test 1n which seral dilutions of sera ate
utrated against H and O antigens of various salmonellae  The
development of O antibody 10 high titre 1s of greater significance
than H antibody which persists for many years after infection or
vaccination and shows non specific anamnestic responses to other
febule llnesses Inadditton the typhotd baaillus possesses a somatic
Vi (virulence) antigen to which specific serum antibodtes may be
demonstrated

If only single convalescent specimens of serum are avatlable and
it 13 1mpossible to demonstrate 2 nising utre 3n Otitreof 1 100 or
greater 1s suggestive of active entenic fever whereas a Jow O with
ahigh H titze only suggests past infe orp

Treatment

Chloramphenicol has established 1tself as the drug of chotce 1 all
salmonella infections Tt should be admunistered orally for seven to
ten days  In infants who are unable to tolerate the drug orally 1t
may be given in the form of suppositonies which achieve satsfactory
sexum concentrations

Within three days of treating typhoid fever the roxzcmu lesseas
and the pyrewa substdes tt fter there 1s
About tw 0 weeks after cessation of treatment there 1s ofrcn 2 relapse
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Groap 5 druge  The sulphonamides and anttbrotics are not
amoebicidal but thetr value 1n controlling secondaty bacterral
infection 1n the intestine has provided them with a very definite place
i the treatment of acute ulcerative amoebic dysentery The
sulphonamudes or perucilln alone are hnown to be curative in some
instances but the tetracyclines are the most effecttve  Although they
provide excellent immediate results there 15 2 signsficant relapse
rate and a direct amoebicide should always be used 1n combination

Fumagilin ssolated from Aspergillus fumigatus has in vitro
amoebicidal activity but since 1t 1s not antibacterial the intestinal
flora 1s unaltered It has met with muxed success 1n the mntestinal
disease and some authorities have ceased to use 1t It should never
be considered as an alternative to the tetracyclines but only as a
possible amoebicide to be used 1n combination with them

Reontine for acute dysentery

Oral tetracycline 1 g daily for ten days

Oral duodohydroxyquinoline o 65 g thrice daily for twenty one
days  After the acute dysentery symptoms have subsided oral
emettne bismuth 1odide 0 2 g each evening for twelve days

If a relapse follows this regime—

Subcutaneous emetine hydrochloride 65 mg (gr 1) daily for ten
days

Oral bismuth glycolylarsantlate (mulibis) o 5 g thrice dadly for
esght days as an alternattve to diodohydroxyquinoline

Oral bacittacin 100 0oo units datly for five days with oral neomyan
as an alternative to tetracycline

Routine for bepatitss

Oral chloroquine o6 g on first and second days o3 g sub
sequently for fourteen days Inaddition treat the mtestinal infection
asabove since chloroquine s meffective againstintestinal amoebzasts
Emetine hydrochlonide camoquin and mepacrine are effective
alternative forms of treatment in hepatitis If there 1s persistent
fever after chloroquine the ltver should be needled for a posstble
amoebic abscess which ts aspirated

ENTERIC FEVER

This term usually covers typhoid fever caused by Salmonella
typhrand paratyphoud fever dueto S paratypht A Band C Ingestion
of the causal organtsm 1n 1nfected food or water usually contamt
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Dragnosss

In the course of an epidemic the clinical picture 1s charactertstic
Nevertheless spectfic laboratory confirmation should be sought at
the onset of an eptdermc or to detect sporadic infection by (a) 1solation
of #4¢ orgamusm from mucus in the watery stools or from rectal swabs
Smears statned with carbol fuchsin exhibit charactensstic forms and
the material should also be cultured 1n peptone water In the course
of a few hours a surface pellicle develops  this 1s stained for bacills
(b) Shde aggiutmation of suggestive colones using specific antiserum
may also be an atd to 1dentsfication

Treatment

‘The cholera vibrio 15 sensstive to the sulphonamudes tetracychines
chloramphenical streptomycin neomycta 2ad polymyxin and any
of these agents eliminates organisms from the stools However
they do not peutralise the toxaemua notr of course correct the
severe and often fatal electrolyte imbalance antibiotics are of only
secondary therapeutic importance to replacement therapy with salt
and water Sulphonamides in fact may prove dangerous to the
oliguric patient who should be managed along the lines laid down
for acute renal tubular necrosts

INTESTINAL TUBERCULOSIS

Intestinal tract tuberculosts may follow the repeated ingestion of
large numbers of virulent organisms in the susceptible 1ndividual
‘The nfecting doses may be conveyed 1n the swallowed sputum of
patients with pulmonary disease or 1n mnfected milk  Early detection
ane of pul bercul p of mulk and
mnproved living standards have all contributed to the decline n
ncidence

Common sttes of ivolvement are the termunal ileum and
caccum or the perianal regton Ulceratton leads to caseation
sinuses or internal fistulac and an attempt at healing leads to fibrosts

and d p may be due to either or more
frequently a combination of these features The pattent complans
of and later diarrhoea with attacks

of small stestinal colic and discomfort 1n the night lower quadrant
Tenderness and a palpable mass may be found over the czecum
A tuberculous tschio-rectal abscess may lead to fistula 1n ano
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with return of fever and positrve blood and stool cultures  Chloram
phenicol 1s bactertostatic rather than bactericidal, and this together
with the patient s lack of resistance may account for the recrudes
cence It s certainly not due to the development of chloramphenscol
resistant typhod bacilli for a good response follows further
chemotherapy The relapse rate 1s sufficiently common to recommend
a routine five day course of chloramphentcol two weehs after the
end of the first course

When cottisone 1s given 1n addition to chloramphenicol the
period of toxaemia and pyrexia 1s shortened This combined regime
has no uatoward sequelac and should be considered 1 sertously 1!
patients 1 whom early control of fever and toxaemua 1s urgent

Antibiotsc thetapy has not apprectably reduced the mcidence of
perforation or haemorrhage of the typhotd ulcer which may occur
durng early convalescence when the patient 1s afebrile and symptom
free  Chemotherapeutic control should not therefore be an excuse
for premature overactivity

Chloramphenicol has proved disappointing in the contro] of
typhotd carriers who should remam under close superviston They
may respond to large doses of a bactericidal antibiotic such as
penictlin - However if the faeces continue to show the organism
while the urine 15 stertle the gall bladder 1s the likely seat of infection
and cholecy stectomy must be considered This 1s an effectrve means
of ending the cartier state

Apart from the supervision of carriers prevention of typhotd
fever lies 1n matntaining safe sanstatton and a high standard of
hygiene together with an intensive programme of active immunisa
tion ‘The vaccmne m common use contans heat Ailled typhotd and
paratyphoid organisms  Three weekly subcutancous or intra
cutaneous 1noculations should be followed by a booster dose every
three years or whenever undue exposute by overseas travel or an
epidemic demands 1t

CHOLERA

Cholera 1s acquired by the ingestion of food and water con
tarmunated by 1 tbrio-tnfested facces  Flies help tospread the infectton
Vibrio cholerae liberates an irmtating endotown 1 the intestine
producng an acute enteritts with severe diarthoea and vomiting
The flusd and electrolyte loss 1s so great that the patient becomes
severely dehydrated shoched and collapsed oliguric and eventually

anuric
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Treatment
Intravenous sodium antymony tattrate 15 the treatment of chotce
witho 3 g and g daily by o 3 g toa total dose
of 2 g Complicating portal hypertenston may in certain instances
dermand surgery

OTHER FLUKES

Paragonimas westermant 1> found 10 the Far East and pasts of
Afnica and South Amertca It causes pulmonary symptoms due to
lodgment of migrating larvae ‘The charactenistic eggs are found
the sputum and faeces

Clonorchrs strensis and Fasciola bepatyca are found 1 the Far East
‘The fluke 1nvades the liver causing cirrhosts, and the bile passages
causing suppurative cholangitis

Faserolypsts busks 1s found 1n the Far Fast Burma and India
The worms lodge 1n the duodenum and jejunum caustng symptoms
similar to a peptic ulcer or a picture of high tatestinal obstruction
Thete may be drarthoea with much toxaemia and malnutstion
Diagnosis 1s confirmed by finding the approptiate eggs 1n the faeces
or duodenal juce

Treatment

Paragonumus and hepatic fluke ifections are difficult to treat
Oral chloroquine 11 2 dose of 5 mg base/kg daily should be given
for periods of several weeks Fasciolopsis buskt 1s removed by
treatment with oral hexylresorcinol It s given 1n a hard gelatine
capsule to avord buccal ulceration  An adule dose of 1 g 1s taken
on an empty stomach and followed by a saline purge Thus treatment
may be repeated one week latertoachieve ‘worm expul!

CESTODES OR TAPE WORMS

These worms cause a vanety of wmfections 1 Great Britan
Nosthern Europe and many othet parts of the world

TAENIA SAGINATA AND TAENIA SOLIUM
T sagnata 15 ¢ d by eating und ked beef whereas
T solum 1nfection follows the ingestion of undexcook:d pork
‘The patient presents with abd andd ot
more commonly because he has seen segments of worm 1n the stool
The larvae of T solium may mugrate to the brain causing cerebral
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Duagnosss

A chest radiograph should be routine 1 all patients with chronic
diarthoea or pert anal inflammation  Tubercle bacilli may be
found 1n a discharging sinus, 1n the facces, or 1n biopsy matestal
obtained at operation A posittve tntradermal tuberculin test at very
high dilutton 15 1n favour of tuberculosts whereas a negative result
1s more suggestive of Crohn s disease which may present clinical
and histological confuston

Treatment

Spectfic antt tuberculous chemotherapy 1s conttnued for one year
and special attention 15 patd to diet which should be bland auntnitious
and of low residue Surgical procedures may be necessary for
quiescent lestons caustng matnly mechanical symptoms

HELMINTH INFECTIONS

The common human helminth infestations are due to trematodes
cestodes or nematodes (p 63 and Table 20)

TREMATODES OR FLUKES

SCHISTOSOMIASIS

S baematobinm onginated 1n the Nile valley and 1s now endemic
1n Aftica and Asia It causes vestcal polyposts with haematuria and
also pulmonary fibrosts with pulmonary hypertenston § mansons
has an extenstve distribution 1n Egypt Africa the West Indies and
Central and South Amenca and § japomcum 15 encounteted
particularly in the Far East These latter two fluhes cause dyseatery
pert rectal abscess and hepatosplenomegaly with portal hyper
tenston

Diagnosts

The eggs of S haematobium are found in the utinary sediment
Cystoscopy may show a polypord leston and biopsy 1s uscful to
demonstrate the ova

The eggs of S mansonitand § japonicum are found 1n the facces
Proctoscopy reveals granulomatous nodules 1 the rectum and
scrapings or btopsy may show the eggs Liver biopsy may reveal

} fi of ova

B
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THREADWORMS

Threaduorrs infestation 15 the commonest helnunth mnfection 1n
Great Britain It 15 commoner 1n chuldren who are well disposed to
perpetuate the anus to mouth cycle of nfection  The most usual
symptom 1s pruritus ant which may be sufficiently troublesome to
cause 1nsomra

The dragnosts 1s readily made by finding the eggs 1n spectmens of
faeces or on anal swabs It 15 advisable to examune all members of 2
household when infestation has been revealed 1n one member

Treatment

Oral piperazine aitrate 50 mg fkg daily 1n divided doses and

continued for seven days 1s highly effective against human thread
‘wotms

‘TRICHINIASIS

Trichiniasss due to Trichinella sprrals may cause durrhoea and
vomiting one to four days after ingestion followed by myalgia and
urticaria during tts migration elsewhere 1n the body

Duagnoss may be confirmed by a skin test (Table 24) by a speaific
complement fixation test or by identification of the encysted larvae
1n a muscle biopsy

Treatment  There 1s no spectfic chemotherapy but alarming

allergic may be lled by the prompt use of
corticosterord therapy

ASCARIASIS

Ascariasts due to Ascarts lumbricordes may present with intestinal
colic or btliary obstruction o rarely a picture of bronchral asthma
or pulmonary infiltration dusing 1ts stage of pulmonary migration
Duagaosts 1s confirmed by recovery of eggs 1n the facces

Treatnent  Hexylresoruinol may be given mn a dose of 1 g to the
fastung adult and followed by a saline purge If hookworm 1s also
present 1t 15 advisable to gtve an adult dose of ¥ ml o1l of cheno
podum combined with 2 ml of tetrachlorethylene on an empry
stomach followed 1n two hours by 2 saline purge For children
Ppiperazine atrate may be given in a single dose of 75 mg A\g or

alternatively diethylcarbamazine (10 mg /kg ) daily for ten days 1n
divided doses
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cysticercosts and focal epilepsy, ot they may lodge 1 muscles with
consequent aching of the ltmbs

Dizagnosts

This depends on recovery of segments from the faeces Cysts of
T solum in brain or muscle eventually caleify and may be shownin
radiographs of chest skull or limbs

Treatment

Intestinal tapeworms are best treated m hospital by a regtme of
starvation purging and one of the anthelmntic drugs Mepacrine
1s not lethal to the tapeworm but dislodges the grip of the scolex
hooks and suchers on the 1ntestinal wall Tt 1s best grven 1na dose of
1 g by duodenal tube after two days starvation and followed
twenty minutes later by 1 2 flud 0z of magnesium sulphate By
contrast dichlorophen exerts a direct destructive action on the
helrminth when given 1n a dose of 70 mg fkg body weight Itis
gtven in the morntng on an empty stomach because 1t has 2 purga
tive action no other preliminary preparation is necessary The
segmented bodies are easily recognised 1n the faeces after mepacrine
but not after dichlorophen which expels the tapeworm as 2 dis
integrated jelly

‘The tradrtional filix mas (6 to 9 ml ) 1s by compagison an inferior
form of therapy

Diphyllobotbraum latnm 1s contracted by eating raw fresh water fish
it 15 prevalent in Northern Europe Diarrhoea and general toxaemia
are associated with a macrocytic anaemia due to diversion of v itamun
B, from the host

Diagnos:s depends on the recovery of the eggs from faeces

Treatment 1s as for T sobum and T saginatum but vitamm
Bz 15 also needed to correct the macrocytic anaemia

T b (Echimococcus granulosus) causes hydatid disease
Thus 1s discussed more appropriately with hepatic infecttons (p 185)

NEMAUQDES OR ROUNDWORMS
Roundworm 1infection is common 1n tropical and subtropical
climates those which occur patticularly in Great Brtainare infections
with Owxyarss vermicnlarss (threadnorn)  Trubnella spiraks and
Ascarss lumbricordes  Others often seen 1n the tropics are due to
Jaria  Dracanculus  hooknorm  Trichurss trichmra (nhiprorm) and

Strongylordes stercoralis
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but more toxic ate ot of chenopodium and hexyl 1 Ironis
given for the anaemia

‘TRICHURIASIS

Tuchunasis due to Trichurss trichiura (whipsorm) has a world
wide distribution ‘The patient may be symptom free or may
suffer nervousness urticanma with eosnophiba or abdorminal
symptoms Dragnosss 1s made by finding the eggs 1n the facces

Treatment

There 15 no satisfactory anthelmintic treatment and repeated
courses of hlorethyl hexyl 1 o1l of d

or emetine hydrochlonde are necessary

P

STRONGYLOIDIASIS

Strongyloidiasts due to Strongyloides stercoralis 15 prevalent 1n
the humud tropics It causes epgastric discomfort and general toxic
symptoms Bronchal mugration may be assocrated with resprratory
symptoms There 15 a constant eostnophilia

Dragnosss 1s made by finding larvae 1n duodenal drainage fhud
stools or oceastonally 1n the sputum

Treatment

There 1s no effective anthelmuintic gentian violet 1s usually recom
mended tn adult doses of 65 mg thrice datly for two weeks When
there 15 obvious pulmonary imvolvement 1t should be given intra
venously as 4 o § per cent solution 1 a dose of 20 ml every other
day for one week  Antitustamune or corticosteroid therapy 1s gtven
to control allergic mansfestations of the disease
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FILARIASIS

There are various endemic zones throughout the tropics for the
several different filarial worms

Wicherersa banerofts and W mualgys enter the lymphatic system
causing lymphangitss and lymphadenitis, and a fibrous tissue reactton
eventually leads to elephantrasis Microfilariae are found 1n the
peripheral blood at ught but return to the splanchac creulation
when the patient 15 active by day

Loa loa causes Calabar swellings whuch appear as transient areas
of oedema and induration on the atms

Onchocerea volvulus mugrates through the shin and subcutaneous
tissues causing itching eruptions or it may nvolve the tissues of the
eye producing conjunctrvitss and later loss of vision

Dracunenlus medimensss has an eastly wistble subcutaneous track,
which 15 often secondarily infected with pyococer Attacks of
urticarta may occur as these worms migrate through the body

Treatment
Infection with W bancroft W malay: and loa loa are treated
with diethylcast co! with so mg thrice datly and

gradually tncreasing over 2 week to 0 2 g thrice daily for a fusther
two weeks

When the causative nematode 1s Onchocerca volvulus 1 g
intravenous suramun 1s given weekly for five weeks

The traditional treatment of Dracunculus medinensis 1s to pull
out the subcutaneous worm by coiling 1t around a strck at the rate
of 1 cm daly making certan that it does not break off during the
manipulation Its speed of removal may be increased by wjecting
along the track an emulsion containung phenothiazme olive oil and
procamne which relax the worm and enable 1t to be removed intact

ANCYLOSTOMIASIS
Ancylostormiasis or hookworm disease 1s cansed by nfection with
Ancylostoma duodenale or Necator amerseanus ‘The larvae pene
trating the skin cause ground itch and the adult mtesunal
bd 1 Jud! alternating

worm may lead to ymp
diarrhoea and constip as well as 1 de and anaermia
Treatment

Tetrachlotethylene 1n a2 dose of 2 ml s given on an empty
stomach and followed by a saline puzge n two hours  Also effective



LIVER BILIARY TRACT AND PANCREAS 185

of splenic aspiration enables the Leishman Donovan bodies of
kala azar to be 1dentified 1n the cellular accumulations

Malaria affects the liver both by exaiting 2 histiocytic reaction and
by the effects of the assoctated fever 2and malnutrition on the liver
cells Malarial pigment 1s present in the Kupffer cells There are no
chinical features spectfic for the liver The cellular reaction with
1ncreased serum globulin values 1s responsible for posttive sero-
flocculation tests which do not 1ndicate liver cell damage 1n this
disease

Toxgplasmosis 15 associated with focal non spectfic changes
liver cells The infantile form probably acquired 1n utero from
1nappasent maternal infection may present 2s neonatal jaundice and
hepatomegaly The jaundice 1s due to direct hepatic mvolvement
and to haemolysts

Amoebiasss ss considered on page 170

METAZOAN INFECTIONS

Schistosomasss S mansont and S japonica deposit eggs 1 the
portal zones of the hiver These excte a fibrous tissue reaction with
consequent portal hypestension (p 176)

Fasewola bepatica and Clorerchis smensis affect the liver and may
cause hepatic eurrhosis (p 177)

Hydatid disease 15 due to T echinococcus  Man 1s infected by
contact with the excreta of dogs who have been infected by sheep
Ingested ova butrow through the iatestine into portal radicles and
50 reach the Liver where they develop into multtlocular hydat:d
cysts

The disease ts endemsc 11 sheep raising countries where dogs have
access to 1nfected offal It 1s zare 1 Great Brtain apart from some
areas of Wales 'The uncomplicated cyst may be stlent Complica
tons nclude secondary infectron and rupture nto intestines
peritoneum bile ducts veins or through the diaphragm

Duagrosis 1s confirmed by the Casons test (Table 24) Antigen s
prepared from the sterile flud of 2n hydatid cyst rich 1n scolices
and hooklets and 1t 1s 1njected 1n 2 dose of o 2 ml 1atradermally
A positive reaction consists of a wheal and surrounding erythema
within therty manutes “This 15 an immediate type or histamune type
response ‘This response indicates that the patient has been infected
with hydatid disease and at some time the hydatd cyst has leaked
A negative reaction does not exclude the disease but suggests that

N



CHAPTER 16

LIVER, BILIARY TRACT AND PANCREAS

THE LIVER

TuE liver 1s frequently involved 1n general infections This may be
due to bacterial towns, to direct bacterial invasion or to the secondary
effects of 2noxaemta anaemua or malnutrition  The infective agent
reaches the liver via the portal vemn (pylephlebitts) via the bile
ducts (cholangitis), via the hepatic artery (septicacmmua) or directly
by trauma  Pathologically the liver shows a generalised rettculo-
endothelal reaction somettmes with granulomatous formation
The Iiver cells may show focal necrosisand fatty or other degeneratrve
changes The hepatic 1volvement 1s often but an incident of the
generabised infection under these circumstances 1t may not be
recogrised clinically nor does it demand spectal treatment othes
than that which 1s described elsew here for the generalised disease
Conversely haemolysis accompanying certain infections may cause
jaundtce simulating pumary liver disease

FUNGAL INFECTIONS

Actiomycosts
Hepatic involvement is secondary to ntestinal disease espectally
of the caecum or appendix The liver multtloculated thick

walled abscesses which extend to adjacent parts and to the sbdomunal
wall formng snuses The patient 15 toxsc febnle, wasted and
anaemyc with an enlarged tender and irregular liver

Duagrosis 1s confirmed by finding Actinomyces 1sraelt in aspirated
pus or 1 histological sections from sinus tracts or liver tssue

Hepatic involvement is an incidest 1a dissemnated coccsdordomycosts
and kustoplasmosts The hepatic lesions are granalomatous and may
be demonstrated by aspsratson liver biopsy The btopsy should be
cultured ont Sabouraud s medum

Small abscesses of the liver may occut tn monrhasss and aspergillosss
but they are etther silent ot incrdental to an overwhelming g Lised
mfectton

PROTOZOAL INFECTIONS
Lessh 18 My a reticul Jotheltal disease causing a
widespread hustiocytic reaction 1 the liver Aspiratton lives biopsy
184
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Infection may reach the Liver wia the portal vein from 1ntra
abdomunal infections In the new born septic phlebits of the
umhihical vein may spread to the liver Rarely multiple Iner
abscesses complicate a systemnic pyaemia or a solitary abscess follows
a penetrating wound o direct spread from an adjacent septzc focus
Amoebic abscesses mav become secondanly infected Approu
mately one half of all hepatic abscesses have no known predisposing
cause Infecting organssms tnclude streptococet staphylococet and
the Gram negative enteric bacslli muxed wnfections are common

‘The patient appears towc and wasted with spikung fever Theress
dull pain over the enlarged tender Iner Jaundice 15 rare and late
A polymorphonuclear leucocytosis 1s constant  The offending
organism may be rdentified by blood culture Asptration of the
hiver with culture of part of the material obtained may be diagnostic
Fluoroscopy may show a high immobile sight diaphragm

Treatment consists whenever possible 1a drarnage of the abscess
and local instillation of the appropriate anttbiotic 1n addition to its
systemic admunustration

Tubtreulosss

Although the liver 1s frequently mvolved by haematogenous
spread 1t1s 1nmical to the growth of the tubercle bacillus and lestons
tend to heal sp ly Hepatic tubescul 15 therefi
seldom of clintcal importance

Dissemunated tuberculosis may result in muliary hepatic granuloma
formation Tuberculomata and tuberculous pyelephlebins may
rarely follow rupture of caseous matersal into the portal ven from
lymph nodes Clinical features ate usually due to the concomitant
active tubercul Isewt Asp liver biopsy may reveal
miliary granulomata sections should be stained for tubercle bacillt
and an unfixed portioa of the biopsy cultured and injected into 2
gunez pig

Brucellosts

Milaty granulomata due to brucellosss may be widespread 1n the
liver even 1n the absence of clinical mamifestations of hepatic
) Asp biopsy may therefore be usefulin d;
but care 15 1n thew D far hepatic \
are not specific to brucellosis A small portion of the unfixed

biopsy spectmen should be cultured although results arc often
negative
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a cyst, if present, has not leaked to sufficient degree to sensttise
the patient

Complement fixing antibodies against an antigen prepared from
fresh hydatid flurd are present 1 75 per cent of pattents hatbouring
Iiving cysts

The cyst wall may caleify and be demonstrated radiologically
Exploratory asptration must be condemned as causing widespread
pentoneal disser 10n or fatal hylaxi

Preventson consists 1n control of camine mnfection ‘There 1sno
medical Freatment and surgical removal must always be constdered
for the risk of rupture 1s great Alarming allergtc mamfestations
may demand corticosteroid therapy

SPIROCHAETAL INFECTIONS

Syphilss

The liver 1s mvolved 1n all stages of syphilitic infection but
symptoms and signs suggesting hepatic disease are very rare The
Liver 1s g with sprroct 1n e I syphibis diffuse
hepatitts being followed by pet1 cellular fibrosts During the course
of secondary syphilis the Liver contains multary granulomata The
essential hepatic leston of tertiary syphilts 1s the gumma Tt conststs
of a caseous mass circumscribed by fibrous tissue and distorting the
shape of the liver (hepar lobatum) This 15 a local rather than a
diffuse leston a true crrhosts does not follow tertsary syphilts

Aspiration liver biopsy may be useful tn diagnosss but 1t ts rarely
necessary

Wesl 5 disease

Jaundice 1s a promument feature of Weils disease developing
between the fourth and seventh day 1n three quarters of patients
It 15 a grave sign for the disease 1s rarely fatal 1n the absence of
icterus ‘The liver shows only scattered local necroses with con
spicuous muto es  these changes do not parallel the degree of
jaundice

BACTERIAL INFECTIONS

Pyogentc lner abscess

The present nfrequency of Lver abscesses 15 largely due to
successful control of infecttons by spectfic chemotherapy and to
carly duagnosts of the common antecedent acute appendicits
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The total serum bilieubin concentration confirms the clintcal
impression of icterus  Decep jaundice 1mplies marhed Liver cell
destruction and a prolonged clinzcal course ‘The serum alkaline
phosphatase level 1s shghtly raised but not above 30 hang
Armstrong usts per 100 ml an arbitrary devding line between
hepatocellular and obstructive jaundice The differential serum
protein levels are of Little practical diagnostic value becanse they are
unchanged 1 the average case ‘The zinc sulphate test 15 positive
eatly and the thymo! tarbidity later in the disease

Treatment

There 15 no speafic chemotherapy against the small ressstant
hepatitis virus - Uneventful recovery 1s usual if the patient 1s hept in
bed while acute symptoms persist  Diet 1s low 1n fat only while
musea perststs and then the patient may eat anything he wishes
1f adequate supervision 15 possihle the patient may be allowed up
although jaundice s still present so long as he rests in bed for one
hour after each meal A lescent holday 15 p d when the
liver 1s no longer tender excess urobilinogen has disappeared from
the urine and the serum hilitubin level 1s less than 1 5 mg f100 ml

The development of neuropsychiatric changes or frank hepatic
coma demands mose active treatment  Products of bacterl action
on protein in the intestine are behieved of importance in 1ts actiology
so dietary protemn 1s stopped 2 purge and enema grven and neomyein
(6g daily by mouth) adrmunstered Prednisolone may be of value 1n
the control of toxaemia due to fulminant hepatitis

Pretentron 1s made dufficult by lack of recogmution of virus cartiers
the lable methods of and the
of the hepatitis viruses to destruction Infective hepatitis control
hes 1n pesfect samtation Ideally hospital patients should be
barnier nursed with the same strct routine adopted for poliomyelitis
or enteric fever pattents ‘Those treated at home need not be
segregated from other close members of the family who can be
assumed to have suffered matimal exposute dunng the pre ictenc
penod

Infectis e bepatitis may be p d by the lar iny
of normal human serum gamma globulin in the dose of 0 0z ml
per Ly of body weight if given after exposure and up to sic days
before the onset of symptoms  ‘This method 15 apphcable to schools
tastitutions and camps where an epidernuc starts and a large popula
ton 1s at nsk  Gamma globulin 1njections do not protect agatnst
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Tularaema

Dussemination of Past tularensis involves the liver with the
formation of granulomata Chntcal manifestations of hepatic
nvolvement are rare

VIRUS INFECTIONS

VIRUS HEPATITIS

The essentral leston 1s an acute inflammation of the entire liver
The clincal pictuse varses widely rangtng from slight malatse with
no obvious jaundice to the severe fulminant variety culminating 1n
hepatic coma There are no chnical nor pathologreal differences
between serum and infective hepatitts the disttnction 1s based on the
history of contact or injections or on a study of the mode of spread
1 any epideric The incubation period of infective hepatitss 1
fifteen to forty days and of serum hepatitis sixty to one hundred and
stxty days Patients with serum hepatitis tend to have a more severe
1llness because 1t 1s an added strain to the 1mtial malady for which
they are recerving injections or transfusions

Acute 1cteric hepatitss 15 the commonly recogmsed chnical form
of the disease In most patients there is a pre ictertc stage lasting
three ot four days corresponding with a pertod of viraemia Loss
of appetite may be accompanied by loss of desite to smohe or drink
alcohol malaise nausea vomiting and abdomnal distension  Fever
of 100° to 103°F occurs 1 about half the patients lasting two to
five days and subsiding with the appearance of the jaundice  The
Inver enlarges towards the end of the prodromal period and the edge
1s usually tender The ictertc stage 15 preceded by darkentng of the
urine pallor of the stools and sometimes severe diarrhoea which ts
followed by constipation Pruritus may be experienced with the
onset of jaundice but rarely persists for longer than one week

Duagnosss

Thete 15 no specific diagnostic test ‘The carliest detectable
abnormality occurring 1n the pre sctertc phase s the presence of
bultrubin 1n the untne  Thts permits a confident clinical diagnosis to
be made before jaundice 1s obvious Every stool should be spected
and the colour recorded The onset of jaundice i1s matked by
lightening of the stool colour but rarely to the extent seen 1n
obstructive lesions of the extra hepatic bile passiges Reappearance
of pigment 10 the stools denotes impending recovery
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The total serum bilirubin concentration confirms the clnical
impression of icterus  Deep jaundice amplies marked liver cell
destruction and a prolonged clinical course  ‘The scrum alkaline
phosphatase level s slightly taised but not above 30 hing
Armstrong units per 100 ml an arbitrary dividing line between
hepatocellular and ohstructive jaundice  The differential scrum
protein levels are of little practical diagnostic value because they are
unchanged 1n the average case The zinc sulphate test 15 positive
catly and the thymol turbidity later in the disease

Treatment

There 1s no speaific chemotherapy against the small resistant
hepatitis virus  Uneventful recovery 1s usual if the pattent 1s kept in
bed while acute symptoms persist Dict 1s low m fat only while
nausea persists and then the patient may eat anything he wishes
Tf adequate supervision 1s possible the patient may be allowed up
although jaundice 1s still present so long as he rests 1a bed for one
hour after cach meal A convalescent holiday 1s permutted when the
liver 13 no longer tender excess urobilinogen has disappeared from
the utine and the serum bilirubin level 1s less than 1 5 mg fro0 mi

‘The develop of psychiatric changes or frank hepatic
coma demands more active treatment  Products of bacterial action
on protein in the intestine are believed of importance 1n 1ts actiology
sodictary protein is stopped a purge and enema given and ncomyain
{6 g daily by mouth) administered Prednisolone may be of value 1n
the control of toxacmia due to fulminant hepatttis

Presention 1s made difficult by lack of recogmtion of virus carrers
the labl thods ol and the
of the hepatitis viruses to destruction Infective hepatis control
hies 1n perfect samtation Ideally hospital pancnts should be
barrier nursed with the same strict routine adopted for poliomy ehus
ot enteric fever patients Those treated at home need not be
segregated from other close members of the family who can be
assumed to have suffered mawmal exposure during the pre 1cteric
period

Infective hepatitis may be d by the 1
of normal human serum gamma globulin 1n the dosc of o 02 ml
pet kg of body weight 1f given after exposure and up to six days
before the onset of symptoms This method 1s applicable to schools
institutions and camps where an epidemic staets and a Jarge popula
uon is at sk Gamma globulin injections do not protect agatnst
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Twlaraema

D 1on of Past tul mvolves the hiver with the
formatton of granulomata  Chntcal mantfestations of hepatic
1nvolvement are rare

VIRUS INFECTIONS

VIRUS HEPATITIS

The essentsal leston 1s an acute inflammation of the entire liver
The clinical picture vattes widely ranging from slight malaise with
1o obvious jaundice to the severe fulmtnant variety culminating 1n
hepatic coma  There are no chintcal nor pathological differences
between serum and infective hepatitts the distinction 1s based on the
history of contact or 1njections or on a study of the mode of spread
1n any epidemic The incubation period of infective hepatitis 15
fifteen to forty days and of serum hepatitis stxty to one hundred and
sixty days Patients with serum hepatitis tend to have a more severe
1llness because 1t 1s an added strain to the 1mittal malady for which
they are recetving injections or transfusions

Acute 1cteric hepatitss 15 the commonly recogntsed chnical form
of the disease In most patients there ts a pre icteric stage lasting
three or four days corresponding with a period of viraemia Loss
of appetite may be accompansed by loss of desire to smoke or drink
alcohol malaise nausea vomiting and abdominal distension Fever
of 100° to 103°F occurs 1n about half the patients lasting two to
five days and subsiding with the app of the jaund; ‘he
Iiver enlarges towards the end of the prodromal period and the edge
15 usually tender The 1cteric stage 1s preceded by darkening of the
urine pallor of the stools and sometimes severe diarrhoea which 1s
followed by constipation Prurrtus may be expertenced wath the
onset of jaundice but rarely perststs for longer than one weeh

Dragnosts

There 15 no specific diagnostic test The earhest detectable
abnormality occurring in the pre icteric phase is the presence of
bilirubin 1 the urtne This permts a confident clintcat diagnosis to
be made before jaundice 1s obvious  Every stool should be inspected
and the colour recorded The onset of jaundice 1s marhed by
Lightening of the stool colour but rarely to the extent seen
obstructive lesions of the extra hepatic bile passages  Reappearance
of pigment in the stools denotes impending recovery
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cyclinets however of valuen preventing septic complications which
may otherwise progress to empyema of the gallbladder

PANCREAS
Bactertal infectrons

Pancreatitis 1s commonly an autolytic non infective process
secondary to obstructive disease of the panctreatic duct or biltary
systcm or due to direct penetration by adjacent disease of stomach
or duods Ttss 1n alcoholic patients with hepatic
cirthosts  Bacteria may 1nvade the necrotic autolysed pancreatic
tissue the offending organisms being usually derived from the
intestinal tract This i may be b
with a bactericidal drug such as streptomycin which 1s effective
against these Gram negative osgamisms It 1s given by intramuscular
mjection 1n doses of 1 g eight houtly for five days and may be
combined with an oral sulphonamide for 2 sumilar period

Viras infections

Acute pancreatitss 1s a well recogmsed complication of mumps
and less often of infective hepatitis It may possibly accompany
Coxsachte virus infectrons  It1s suggested by severe upper abdomunal
patn which radiates to the back and 1s accompanied by repeated
vomuting It 15 accompanied by a steep mise in the serum amylase
level There 15 no speafic chemotherapy and attention 1s directed
to and of flud balance The

disease 1s self hmmng and pancreatic function eventually retutns to
normal
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serum hepatitts  The avordance of blood products or unsterile
patenteral 1noculations remains the chief method of control of
serum hepatttis  Chemical disinfectants are useless and sterilisation
1s best performed by dry heat or steam or by botling for at least
ten minutes

Yellow Fever 1s discussed on page 130 and Infections mononscleosis
on page 129

BILIARY TRACT

Acnte cholangitss

Acute infections of the biliary tract are usually due to the ascent
of intestinal organisms 1n the presence of partial or total biliary
obstruction The most frequent accompantment ts a gallstone 1n the
common bile duct but cholangitis also complicates traumatic
strrcture of the bile duct and occastonally occurs above a malignant
obstruction

The bile becomes thick and turbid the common bile duct 15
thickened and dilated and the lver shows changes varyng from
mild portal zone inflammatton to frank abscess formatton The
1nfection 1s usually due to Gram negative mtestinal organisms

Exacerbations of the cholangtis follow mucosal swelling and
inflammatton with complete obstruction to bile outflow The
temperature rises often with a rigor jaundice deepens with biliru
binuria and pale stools and there 1s t1ight upper quadrant abdomtnal
discomfort and transient pruritus (Charcot 5 intermstient bilary ferer)
During thts persod blood and aspiration liver biopsy matertal may
be positive on culture Plamn X ray of the abdomen may show
gallstones 1n the gallbladder or common bile duct

Treatment Anubiotics are only temporarily effective in controlling
the cholangitss if the bile duct remains obstructed A wide spectrum
antibiotic  such as tetracycline 1s given 1n full dosage and the
obstruction reheved at the appropriate moment

Acnte cholegystitss

The primary event 1s obstruction of the cystic duct by a gallstone
‘The imprisoned bile has a toxic effect on the gallbladder wall which
becomes necrotic and susceptible to secondary bacterial invasion
usually with Esch_colt and vartous streptococet

Treatment In the eatly stages acute cholecystitss 1s 2 chemical

fl T agents are neffective  Tetra

ton so P
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of a structural unm:y tract abnoxmahty persistence of the same

n the ration of pus and

blood tn the utine or an assoclauon with debilitating diseases or
in females with gynaecological disorders

7 Abacterial pyuria should not be attributed to a rare fungal

protozoal or viral cause untif a tuberculous leston has been

Tuded by careful | 1 land radiok linvestigations

TREATMENT (Table 21)

A atrate mixture 1s used to relieve symptoms and to render the
unnealkaline An alkahine unne also facilitates the action of strepto-
mycin and tends to lessen the ,nsl\ of sulphonamde crysralluna

An oral absorbable sulpt 15 to cure 2
ted infections due to Esch ol o most stratns of Aerobacter angzm.r
A mized 1nfection may demand the use of t:tracyclmc ora combina
tion of strep with 2 sulpt

Proteus nfections tend to be pcrslstem: and difficult to eradicate with
antibiotics - Stratns vary 1n thetr susceptibility to different antibiotics
30 it 15 usually a matter of trial with those shown to be most
pxomxsmg by in vitro testing This may include tcttacyclmc

1

l or a comt of witha

P
mide Some strams are reported as moderately sensitive  to
novobiocin patticularly 1n an acid urine

Paendomonas nfections demand polymyxin since 1t 13 cleatly the
most effective antibiotic  This agent 1s also effecttve against Esch
coliand Aerobacter infectsons so 1t 15 2 useful drug for the treatment
of muxed 1nfecttons

Infection due to St faecalts responds to large doses of pentaillin
This may also be effective against staphylococcal snfectrons but
urinary tract infections are often due to an anttbiotic resistant
hospital stratn of Staph auteus ‘The drug s Jeast carrent use in
that bosprtal 15 the most effective anti staphylococcal agent at amy
given time  If tetracycline 1s 1neffective 1t 15 necessary to be guided
by the results of antibiotic sensitivity tests these may dictate the use
of erythromyetn novobtocin or vancomyein in combination

CHRONIC URINARY TRACT INFECTIONS

Chronte srinary tract infectrons axe fax Icss amenable to treatment and

demand 1nv calcals hydro-
nephrosts diverticula of the bladder prostatic hypertrophy and




CHAPTER 17
URINARY TRAGT

URINARY tract 1nfections are liable to develop insidtously to recur
and to be followed by chrontc pyelonephntis Early detection and
treatment may prevent the later development of chronic renal
disease General principles include

1 Each episode must be regarded as acute pyelonephtitts even if the
clincal picture 1s only that of cystitis assoctated renal involvement
cannot be excluded

Infectton 15 liable to follow catheterisation  When this procedure
1s essenttal 1t should be performed under stringent aseptic
conditrons

Underlying anatomical abnormalittes 1n the urinary tract must
be sought and when possible corrected Chemotherapy 1s only
temporarily effective in the presence of such abnormalities
Intravenous pyelography should be routinely performed 1n all
patients hospitalised with urinary tract infections cystoscopy
and retrograde pyelography must also be considered

The infecting organism should be isolated and 1ts antbiotic
sensitivity determined as soon as possible The first morning
specimen 1s preferable to random samples because the stagnant
overnight urine 1n the bladder has been allowed the longest
incubation time ‘The most commonly found pathogen 1s Esch
colt followed n frequency by St faecalis Proteas Aerobacter
aerogenes  Ps  pyocyanea and Staph  anrews  Whereas Esch

colt usually appears alone 1 an acute uncomplicated tnfection
mixed nfections predominate when there are structural abnot

maltttes of the urmnary tract or after repeated cathetertsations

Inability to 1solate an organism may be due to the presence of a
bacteriostatic agent 1n the urine A stertle spectmen of urine
obtained diately on compl of cannot be
regarded as proof of cure Further samples must be examined
several days after cessation of chemotherapy

Symptomless bacilluria may be due to contamination of the speci

men or to low grade or chronic infectton A true imnfectton 1s
suggested by a history of p the

~

-

s
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g gical or 1 ! disorders If these hes cannot
be corrected chemotherapeutic control 1s doomed to failure

Twberculosss of the nrinary fract may be masked by secondary infection
with other bactetza so investigation of chronte or recusrent usinary
tract infections should include repeated examination of eatly moming
spectmens of urine for tubercle bacilll by culture and gutnea pig
moculatton  If tuberculosis 1s detected the principles of treatment
are simular to those employed 1n other systems namely bed rest
streptomycin and 1somazid and of feastble surgical eradication
under chemotherapentic cover

Nitrofuranton (furadantin) 1s a synthetic antibactersal agent
which may prove useful 1n chronic utinary tract infecttons due to
Proteus and Aerobacter or other organtsms which have not responded
to sulphonamudes or tetracycline It 1s given by mouth 1n doses of
5 to o mg /kg daly in four divided doses with food for ten days

It 15 contraindicated 10 the presence of ohigura or severe renal
damage




‘THE DIAGNOSIS AND TREATMENT OF INFECTIONS

194

aamvaout Brug—

24112953 swnamos FraqF 2413395 Ajensn Snaq+
SVd
20/put przervost g T twoaddng - - - - _ - hﬁwﬂmmu.f
T T —, R
u0Iqos0 U kworpisy -
surpoena 1 - + + + F T saa030]gderg
st
oransad jo sasop ofirey ~ + F 3 + F sroonding
wauesodd
wnbwbjog + - ¥ F - F sewowopas g
[ooruaqduresoy 30 surp ey, €
UII0Iqo40N T
spruuogdins puv wadwadang 1 - F F F - T sn201g
sumtaenag, z souwsdorne
spuurevogdpng 1 - T + F - + Beqony
supHEney, T
aprrenoydiug 1 + + + + - + 1[02 TrysiagIsy
upxAuz 10o7uayd aupp s upfur aR sIpfue
ao50yp 30 83n1q Alog weloy | enay, oydang ag woydpg | WIUERI0

SINEOY OILNFAVETHIONAN) OL SHILIALLISNES ONV SWSINVON() TVSAV) SNOLLDZAN] IOVHY, ZYVNDI[}— 17 wIav],



197

EYE

ammieay v gou Buseos

pieks | [auon pus convunoy snuurd | suramuniued
s0supiouiay, | woneg 5| semorgo sanonivon Teoss Afuoumiod i
Soums
[E9UI00<- LONTWIOJ STUVEL
ppis ‘wanaunivos
30 supisenay | vonexy wwop | aaddn jo eavauniue) 30 Aqdonsadiy semonIog wwoqaTL
sopots
gemdy sequone 2id 39pusg,
sarpoquut SusenaN vauzod 10 sma
Bonvsy wwsdwoy | ranouniuos jo suwdeidg 1 orwspidgy Py
uausSos 24136
AqdrguosisL, [Erusa qug U5 PISA
SUOSTI0I0IPAY T80T TISAISITUE {ESWI0D
‘vonsyI JEusoeq s
xepucoas 303 PUCIGRTY prog 9pIsaA sransunluooo1es sossoz sadsaf]
482
53957 | § N D 30 suonound snodus:

Adessporpst snonme) ooy D030 J0 DUIBA[DA]
Gomdsur ponq | swipoquue BuisiesioN raps oo onpuad
frepuosss dog om0 quuy | | vonmg wawaldo) pogopisy soansunivosoreay] | xojduns sodssH
JusunEaLL 3593 [eajdojosag | wroag patelosy snIfy s3uppuy RO snapa jesneD

SLUIALIONA{NOD SAMIA 40 SISAVD) NAONY— 7 FIEVL,



CHAPTER 18

EYE

BLEPHARITIS
Acute nfections of the eyelids are due to varfous pyogenic cacet
and are often assocuated with purulent conjuactivitts The same
orgamtsms cause chromc blephaniis tn which 2 mare protracted
course 1s due to the balance struck between the pathogenucity of the
orgamsm and the host defences Infection of the eyelids may be
localised to abscess of the lash follicle (stye) or of the Metbomian
gland (chalazion) Non nfective factors contributing to the persss
tence of blepharitis include the tentatton of dust wind and smog

CONJUNCTIVITIS

Classsfication should be an aetiologtcal one o bacterial vizal
and parasttec types  ‘The old division tnto puruleat mucopurulent
and catarthal varieties depending on the nature of the discharge, 15
merely descriptive and therefore less satstactory Purulent con
Junictevitss 15 more likely to be due to a pus producing coccus than
toa virus but mixed infectton due to both bacteria 2nd virus cannot
be classified by the pature of the exudate

Basteral compunrtinnrs 1s due to avasiety of Gram positry ¢ ¢ocet ot
Gram negative bacilli  The latter inclede two members of the
Haemophilus group the Koch Weeks baaillus and Moraxella
lacunata which are said to cause eprdemic conjunctiyits It seems
probable that these bacillt may play some synergistic role with a
virus 11 producing highly contag pud of con; vins
Ophthalmia neonstorum may be due to any pathogemic bacter;
which can be transferred from the matecnal buth canal, Staph auseus
1s now a2 more frequent cause than N gonorrhoeae and unidentified
cervico-vaginal viruses may also play a sigruficant but hitherto 1l
defined synergistic role with bacterta in tts causation

Virns compunctiostss may oceur as an inadent of a generahsed
siaemuz as I weasles or smallpox when there should be no
difficulty mn diagnosis  Alternatively 1t may present solely as an
1nfection of the conyunciiva and cornea  Keratocomjuactvitis with
symular clinteal findings may be duc to one of sevesal different
viruses some of which are recognused (Table 22) and others which
have not yet been idenufied
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tuberele bacrllus and Brucella spectes these are all rare causes of
uveitis  Toxoplasma infectton 1s being increasingly recogmsed as
a cause of choroiditis (p 62) ‘The herpes goster virus affects the
mesodermal steuctures of the eye including the uveal tract but
ocular damage largely results from the cotneal anaesthesta secondary
to tvolvement of the Gassetian ganghon

TREATMENT OF EYE INFECTIONS

Few of the conditions described respond to spectfic chemotherapy
which 15 only helpful 1n the relatively uncommon acute bactertal

infections and 1n dary bacterral

assoctated with the virus infecttons  The broad spectrum antibiotics
should be used to treat h and nch junctivitis
partly because they will be b 1 against dary b 1

1avaston and also partly because of therr direct effect aga.mst these
particular viruses
Ophtha.lmlc omtment and for solutxons are avan]able for local
Of the 1| P k tet:
hi } 1 pol t erythmmy cn neomyain
and ny staun This route of admunssteation 1s of only tmited value
for the most supetficial 1nfections and for deeper penetration sub-
conjunctival admumstration ts necessary ‘The choice of an agent for
subconjunctival njection 1s limited by its solubilty The least
solublc anttbiotics produce untatlve reactions i they are given
ally 1n any sub The ant
biotics of ptoven value by this route are zo ooo umts of pure
benzylpenucillin 2 x5 per cent suspenston of chloramphentcol with
adrenaline ora 2 § to § per cent solutton of polymyxin with mydrt
camne They should be given 1n doses of o 5 ml daily
Dxﬂ'usxon of the antibiotic 1nto the eveball followmg oral or
1s usually as liable as 1ts d mto
cerchrosplml or synovial fleid and hence the need for local sl
lation whenever feasible However 1t should also be grven orally to
reinforce the local action Thc most readily diffusible broad
specttum anttbiotic 15 chl ] For tul ] oral
1sontazid should be given because of its free diffustbility throughout
all body flmds
Fmally the steroid 1 should be dered for all
Tt lly they mught cause a rapid
flare up and spread of infectton but in practice this has not proved a
problem Whenever possible the cortisone drugs should be used
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Parasitie ecomjmnetnnstss may be seen 1 trypanosomuasts, especially
with mvolvement of the eyelids and lacrimal glands in the acute
stage of South American trypanosomuasis (Chagas disease) also 1n
loaloz when the nematode nugrates across the eye in the vascular
epithelum

KERATITIS

The bactersal and vital agents whtch cause comjunctruitis may
mnvolve the cornea causing loss of normal surface vasculanisation or
even frank ulceration  There may also be associated uvertts as
in berpes gosier infection or fuberewlpsss 1t 15 traditional to restrict
the term intesstital heratitis to that due to yphis, the congenital
form being ilateral, and the much less common acquised form
usually affecting only one eye ‘Tuberculous keratitis 15 becoming
increasingly rare and the presence of Leratic precipitates on the
deep sutface of the cornea are more ltkely to be due ta sarcordosis
In /eprogy all degrees of involiement of the cornea may be seen
often accompanted by conjunctivitts of uveitss It may be duc to
digect invasion by Mycobactersum leprae or secondary mnfectron
due to neural anaesthetic lesions  Corneal ulceration may complicate

natss 0 2k ‘The corneal ulceration which
oceurs with ferpes simplex 15¢ ly termed a dend:
uleer
UVEITIS

The 1nfk may pred ly involve the antenior uveal
tract as an ridocychitis or the posterior uveal tract as a chororditss
In most cases the cause of uvertts 1s unknown and because of
this 1t 15 popular to fall bach on a dubtous assocition with focal
sepsis somewhere inthebady There is no factual evideace that this
15 ever responsible for uveitts It 15 certain that many instances of
inflammation of the uveal tract are due to sarvordosts and possibly
others may be on the basis of a hypersensitivity mechamsm in
allergtc disorders or even 1 certan infections

Kaown and grusable infecttons a munortty of the
causes of uvertss Infection may be due to direct invasion by bactena
or viruses when these are circulating 1n the blood or by bactena
being introduced through penctratng wounds of the eyeball The
resulting uvettis 15 acute and may cven be suppurane  Apart from
this acute vagiety the der run 2 mote p I course The
Lnown causes afe the spreochactes of gypfuis and leptospirosss the
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EAR NOSE SINUSES AND THROAT
EAR

Ouitzs excterna may be associated with furunculosss of the external
ear ‘with seborrhoea of the scalp or 1t may be secondary to chronte
1nfection of the middle ear or mastord  Acute infection may be due
to one of the pyogenic organisms particularly Sraph anrens or Str
pyogenes whereas a chromc discharge may contam a varety of
Gram negative a0d Gram positive orgamsms and 1n addition
possibly Aspergidius fumgatus

Otitss medra 1s usually due to Str pyogenes Staph aurens Dipl
prienmoriar or H anfluenzae It may follow sinusitis and pharyn
gttis and 1nfection may spread along the Eustachian tube  Suppura
tion leads to perforation of the drum of the ear 1nvolvement of bone
causes mostorditis or even bactenal memingitis The advent of
penicallia has considerably lessened the incidence of pneumococcal
menngitis anising from muddle ear infection  Suppuratise muddle
ear disease complicating the bactersal and virus 1nfections of child
hood ts now infrequent Nevertheless chemotherapy has not
eliminated 1nfectton of the mtddle ear but instead has led to

masked nfection 1n which frank suppuration 1s not obvious The
discharge 1s less conspicuous although it 15 sufficient to heep the
tympanic membrane motst and of a boggy appearance A perforation
may 10 fact heal but patnless infection continues to smoulder behind
the mtact drumhead until its true nature ts revealed by the develop
ment of an intracrantal complicatton

Treatment
When ch : d d the

Y 1s pprop agent should be
gven in adequate dosage This may involve systemic or local
admunsstration or both routes The bacteriology of the discharge
should be obtamned for mrxed infections may demand a change of
anubiotic  As soon 2s the swab has been taken systemic pentcilln
should be commenced without awaiting the bactertological report
It should be given by intramuscular mjection or for children
phenoxymethy] pentcithin (perueslin V) may be given by mouth The
majority of acute afectrons respond quichly and satisfactordy  If
not the iofecting organism1 likely to be a penseillin resistant Staph
o 201
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together with antibrotics to munimise this threat The early use of
the sterotds may prevent disabling fibrosts associated with healing

Thts 1s particularly true 1n uveitss for they may prevent the
development of untreatable chronic fibrotic uvettts  Hydrocortisone
may be given 1n the forms of ophthalmic drops and ointment or 1t
may be lated by the subcony tval route 10 a dose of 6 25 mg

sm o025 ml (25 mg /ml solution) If there 1s evadence of postertor
uvetss 1t 1s also important to give prednsolone by mouth because
subconjunctival injections are not sufficiently penetrative
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cold are due to supp of dary bacterral )
This does not warrant their routine use but they should be reserved
for patients who are readily prone to complicating sinusitis tracheo
bronchitis and pneumonia

Nasal diphtheria demands immedate therapy with specific

antitoxin  Erythromycin may also be given to suppress the growth
of further organisms

SINUSES

When bacteral sinusitts complicates the common cold the
1avading Gram positrve pyogenic cocel are usually those present 1n
the nose and throat When 1t follows gum infectton or tooth

the fie ate more likely to be anaerobic
bacteria of dental ongin  Acute sinusitis no longer carries such a
stster risk of otbital cellulitts osteomyelitis cavernous sinus
thrombosis septicaermia or brain and lung abscess However 1t
may still be a focus from which infected material may be aspirated

into a bronchopulmonary segment or 1t may be the stlent cause of
PUO

Treatment
The treatment of choice is intramuscular pentalln which
minimises both the bacteral complications of the common cold and
the danger of spread of infectton durng manipulations Local
injection 15 unnecessary for acute sinusttis responds to systemic
adminsstration when the causative organmism 1s pentcilhin sensitive
Otherwise oral tetracycline ts indicated for 1t has a wide anu
bacteral range and 15 effective 1n the treatment of mixed infections
When 1t 15 necessary to drain an infected sinus local rngatton

may be plated The foll solutions of anttb may
be used

Benzylpenicilin 6000 units per ml

Tetracyel ne ttos mg perml

Polymyxin 1mg perml

Bacuracn 500 10 1 000 nruts per ml

If Ps pyocyanea ts present as is often the case with a mixed
infection polymyxin should always be used
THROAT
PHARYNGITIS

Pharyngius like rhinttis has vanous infective 2nd non infective
causes Infection ss part of an upper respiratory tract inflammation
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aureus or 2 Gram negative bacillus for which oral tetracycline may
be gtven It ts usually unnecessary to give local treatment for an
acute infectton which responds to systemic chemotherapy More
over local admumstation may cause allesgic reacttons which may
confuse the climcal picture of otitts externa If, however, the
response to systemic treatment 1s not as prompt as mught be expected
1t may be supplemented by local instillation of 2 10 per cent solution
of chloramphenicol 1n propylene glycol This antibtotic can be
used with safety by the local route 1t causes relatively little Jocal
reaction and possesses a wide antibactertal spectrum

The chronic discharging ear poses a more difficult problem for 1t
can be assumed that the above regimes have been imeffective It 1s
mvaluable to know the causative organisms and thetr antibiotic
sensitivities before choosing the appropriate antibiotic  There may
be a mixed infectton which includes Proteus and Ps pyocyanea
The presence of Ps pyocyanea demands polymyxtn which may be
given as o 1 per cent ear drops  the systemic route 15 mdicated only
of there 15 the suggestion of spread of infection despite local poly
myan Other agents which may be used locally are 10 to 3o per
cent sodium sulph de 4 per cent sulphafi le benzyl
pemctllin (6 coo units/ml ) tetracycline (5 mg /ml with benzocatne
1n propylene glycol) and bacttracin (500 unuts /ml )

Finally the appropriate annbiotic may be combrned with local
hydrocorusone which has proved particularly helpful in reducing
the congestton and so relieving the patn of otitss externa

NOSE

Acute rhimtis 1s a non specific reaction to vartous infectrve 0Of
non tnfectrve 1nsults allergic chemical or atmospheric Infecttve
causes are viruses or bacteria or the combined action of both By
far the commonest cause 1s the umidentified causal agent of the
common cold which presents as an acute coryza  This 1s frequently
complicated by secondary bacterial invasion which results 1n 2 thick
purulent nasal discharge

Acute rhimitis may be a prodromal feature of some v trus infecttons
including influenza measles smallpox and chicken pox

Corynebacterium diphtherize may produce diphthentic lesions

Treatment

There 1s no specific chemotherapy for these virus infecttons
Clatms made for successtul antbiotic treatment of the common
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necessary for scarlet fever 1s usually climcally unmustakable and
causative argantsm is readily 1solated from the throat

Treatment
Acute p 1 1L ponds sat ly to i
lar penicill Ilinl hould be avorded altogett

for they have only a superficial effect and cannot be expected
penetrate the mflamed tonsils to any worthwhile extent

Prophylactic penscillin or sulphonamides or alternating course:
each are desirable in the winter months to prevent recurrences
1ndtviduals who have had one attack of rheumatic fever Prop
lactic chemotherapy may also help to abort an impending epide:
of streptococeal sore throat in 2 closed community

Chemotherapy does not of course neutralise erythrogenic tc
in scarlet fever but peucillin should be given to eradicate the car
organusms from the throat

Perttonsallar abscess (quingy)

Quinsy s a collection of pus 1mmediately outside the tons:
mass It 1s a direct but rare complication of tonsillitts when spr
of infection has not been halted by chemotherapy The #reas
13 sergical d; ge foll d by W

FAUCIAL DIPHTHERIA

Following an tacubation period of two to seven days fau
diphthenia may pre ent as an oedematous nasopharyngitis wit
charactenistic tonsillar membrane It may or may not be acc
panied by toxaemsa  Nasopharyngeal swabs should be cultured
Loeffler s slopes and also on blood agar plates to exclude
presence of haemolytic streptococet  The Schick skin test (Table
indicates whether exposed subjects possess antitoxin capable
resisting the disease or whether they are susceptible to infection

Treatment
Early 1 n of unbound lating toxm 15 achievec
adequate diphtheria antitoxin as soon as the cmcal diagnosts
beenmade Depending on the severity between 2o 0vo and 100
unts should be ad d 1nt Iy or larly a
detmal and cony 1 tests have excluded hyp
the foreign serum  Test doses consist of oz mb of T 10 antite
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which may include the nose, sinuses and tonstls spread down the
tesprratory tractisa commonsequel  Some of the infecting orgamsms
are normal commensals of the pharynx whereas others are only
present when 1t 1s inflamed  Under some circumstances it appears
that even commensals may assume pathogenic qualities It 1
possible that a virus infectton may be one agency by which bactera
may become mote invasive and cause pharyngitis

Pharyngeal infections may be due to viruses bacteria or both
Vicus infectrons mclude the admoviruses influenga and the common
cold agent  When vesicles are seen 1n the oropharynx they are
commonly due to etther berpes simplesc ot Coxsackse 1irus infection

The pyogente cocct ate the most frequent pathogens Occastonally
Gram negative organisms such as K presmonae are also found
The role of H mfluenzae 1s not clear 1t 1s 2 normal commensal
which may assume pathogenic properties especially 1n the presence
of a vitus infection

A better knowledge of the causes of pharyngeal tnfection will
follow 1mproved techmques for virus 1solatton and 1dennification

Treatment
Chemotherapy 1s useful only agatnst the bacterral component for
the 1nfecting viruses are unaffected by current anttbiotics

ACUTE TONSILLITIS

Acute tonstlitss s most commonly due to St pyogenes, and 15
Lable to spread to adjacent areas of the upper respreatory tract The
sequelae may be sertous since acute streptococcal tonsillitts may
provoke rheumatic fever and acute nephritis A chrosuc carrter of
1nfection may transmut streptococcal tnfections to contacts or start
an eptdemic 1n a susceptible closed community

Scarlet ferer

When the B haemolytic streptococer caustng tonsillitts produce
erythrogenic toxm the diffuse erythematous rash of scadlet fever
accompanies the sore throat Specfic antitoxin neutralises 1t
and this can be demonstrated by the blanching which follows
ats intradermal injectton (Schultz Charlton reaction Table 24)
Conversely the presence of absence of citculating antitoxin may be
shown by the intradermal inoculation of erythrogenic toun which
causes erythema and induratton in the absence of protectrve antitoxin
(Dich test Table 24) In the individual case these tests are un
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Treatment
Oral hygtene and an adequate supply of vitamuns prevents the
lop of cond: 1n which the fusosptrochaetal org:
thnve The blished lesions are lled satisfa ly by

pentcitlin naless aplastic anaemic or leukaemia forms the underlying
basts of the disease

LARYNGO TRACHEOBRONCHITIS

This fulminant infection may present the alarming features of
laryngospasm and progresstve resptratory obstructton (croup) In
fecent yeass 1t has been responsibl ] epid with a
high mortality rate It has been causally linked with pemcillin
tesistant Staph aurens Candrda albucans ot thrush infection and to
fype b H anfluenzae  The presence of the latter the eptdemic
explosiveness of the infection and zlso the frequent absence of
pathogenic bactera have rassed the susptcion that 1t 1s due to a vitus
but none has yet been 1solated  Smog has also been considered as a
contnbutory factor

This 15 not a new disease for the clinscal pictute has for long been
recognised a5 a complication of measles whooping cough and
diphthera  However since these have tn recent years become
mulder nfections other causes have become more prominent The
increase of acute laryngo tracheobronchutis due to monlial 1nfection

and to penteillin ressstant Staph aureus 15 a heritage of the antibiotic
cra

In the diagnosss teteopharyngeal abscess quinsy foteign body n
the larynx or an oedematous larynx from non infective or allergic
causes must be excluded  Bacterology 1s helpful in the recognition
of diphtheria or other bacterial 1nfections  Tissue cultuze tech

miques may mn the future be helpful in attempts to identify any causal
virus

Treatment
Stnce the cause 15 often abscure thete 1s no single drug of choice
Until results of b logy are lable tetracycline should be

gy ar

used because 1t 15 effective against both Gram positive and Gram
negative organisms The child 1s probably dehydrated and needs
infusion of flmds  If there 1s difficulty 1n swallowing tetracychine
may be commenced 1n this 1atravenous infusion or alternatively by

deep 1ntramuscular injection with procatne uatil 1t 1s tolerated by
mouth
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mtzadezmally or one drop of 1 100 antstotis snto the conjunctiva
If the patient appears sensive to these small amounts, desensitisa
uon should commence with o1 ml of 1 100 antitoxia sub
1y and 1} fier doubling doses every fifteen minutes to2

total of 1 ml Any anaphylactic reactions are covered by sub
cutancous sdrenaline  Proceeding cautiously 1n this way, 1t should
be posstble to commence 1ntravenous injections with a smular small
dose which 15 then gradually mereased

Complete bed rest mimmmses arculatory complications, and
segregation 15 continued untl two successtve datly cultures from
nose and throat fail to show virulent organtsms

Perucilhin esythromycin tetracychne and bactracin inhibst the
mvitro growth of C diphtheriae but do not neutralise the exotoxn
Chemotherapy should never be considered as an alternatiie to
antitown but only 1 order to suppress the organtsms producing
toxin and other secondary wnyvaders and to prevent a chropc eatties
state  Erythromyetn 15 the drug of chotce for this purpose

Exposed and vulnerable contacts should be protected by 1 oco
ututs of antitown intramuscularlv and at the same tme active
immunisat on with o 5 m! alum precipitated toxord (A P T ) grven
ta the other arm  Four weeks later, 2 stmilar dose of A PT should
be grven  The 1deal time for routine active immunnation is about
the sixth month of life when passive transplacental protectton has
waned It may be given alone (t90 doses of o 5 m! intramuscularly
separated by a month) or it may be combimned with pertussis vacane
and tetanus toxard Booster doses durng chidhood age advisable

VINCENT'S ANGINA
When the protective epithebum of the oropharyns s destrayed
or weakened by infecuon malputnnon and vitamin deficency,
cachexia ar by agranulocytosts the normal saprophyte spirochaetes
of the mouth combine with anaerobte fustform bacilli and othes oral
cocct to caose this ulceromembranous tonsillius {(p 68) The
leston 1s produced by symbiotic interaction of spirochactes and
fusiform bacll when necrotic tissue provides a smitable anacrobc
for their multipl A sumilar state of affars may
prevail 1n chromic luag abscesses bronchiectasis or chronc leg
ulcers  ‘Throat smears trom Vincents angna alwags show both
fusiform  bacte and spuochactes  The term fusosprrochastal
symbiotc disease is therefore more descriptive than Viaceats

angina
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Treatment
Oral hygiene and an adequate supply of uns p the
develop of cond 1n which the fusospirochaetal
thrtve  The blished lesions are lled satisf: Iy b

Y
pentcillin unless aplastic anaemic or leukaemia forms the underlying
basts of the disease

LARYNGO TRACHEOBRONCHITIS

This fulnunant fection may present the alarming features of
far; p and prog; p y ot {croup) In
recent years 1t has been tesponsible for cluldh pid witha
high mortality rate It has been causally linked with pentcillin
resistant Staph aurens Candida albicans ot thrush infection and to
ppe b H nflurzae The presence of the latter the epidemuc
explosiveness of the tnfection and also the frequent absence of
pathogenic bacterta have ratsed the suspicton that 1t 1s due to a virus
but none has yet been tsolated  Smog has also been considered as a
contnbutory factor

This 1s not a new disease for the clintcal picture has for long been
recogmsed as a complication of measles whooping cough and
diphtherta  However since these have in fecent years become
mulder infections other causes have become more prominent The
increase of acute laryngo tracheobronchits due to monihal infection
and to pentcillin resistant Staph aureus 1s 2 hentage of the antibiotic
era

In the diagnoszs retsopharyngeal abscess quinsy fotergn body
the larynx or an oedematous larynx from non tnfectrve or allergic
causes must be excluded Bacteriology ts helpful in the recogmition
of diphtheria or other bactersal infections Tissue culture tech

niques may 1nthe future be helpful in attempts to identify any causal
virus

Treatment
Since the cause 1s often abscure there 13 no single drug of choice
Unul results of b 1 are Labl ycline should be

used because 1t 15 effective aganst both Gram positive and Gram
negative organtsms  The chuld 1s probably dehydrated and needs
nfusion of fluds  If there 15 difficulty 1 swallowing tetracychine
may be commenced in this 1ntravenous infuston, or alternatively by

deep sntramuscular injection with procamne until 1t 1s tolerated by
mouth
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Antibioties are only compl y to other which
include humidificatton oxygen detergent aerosols or an elective
trachcotomy ‘The clntcal suspicion ot diphtherma 15 sufficient to
demand diphthersa antitosun

‘The role of the cortisone drugs 1 reducing laryngeal oedema has
not yet been defined but 1t should be considered as a Lfe saving
measure



CHAPTER 20
VENEREAL DISEASES

SuccessFuL chemotherapy has deposed the venereal diseases from
their status as one of the biggest medical problers of the late war to

latvely 1nsigofi chinteal prop 1 the well-developed
countstes However 1n backward tersitories they will reman

unabated untl petarllin prevails over the magic rtual of the
witch doctor

SYPHILIS
Natural infection with Trep pallidum 1s imited to man who s
nfected either by sexual or b; pl 1 spread

¥

With bettet treatment and earlier diagnosss all types of syphilis are
now becoming rare ‘The disease passes through threc stages—
prumaty secondary and tettiary

Primary stage ‘Tw0 to ten weels after exposure 2 small hard ulcer
{chancee) appears on the genutalia or less often on the mouth ot
breast Related lymph nodes are enlarged ‘The chancre heals
within ten weeks leaving a scar

Secondary stage In the course of six months a generalised maculo-
papular fash and lymphadenopathy may develop Moist pale
papules {condylomata) appear at mucs junctions expeciall
the ano-genutal region and mouth Meningitis arthritis or ostestis
may occur but they tend to heal spontaneously within a few weeks

Tertiary stage One-quatter of patents with primary or secondary
syphilts havea spontaneous complete cure and a similar number have
no further overt signs of syphths although serologteal tests remain
postuve The semander aftera latent pensod which may extend over
manyyears develop mamfestations of tertiary syphilis These include
a granulomatous lesion (gumma) which s found 1n skin bones liver
and central nervous system d ular lestons  especaall
aortits and central nervous system disease shown by menngovas
cular lues general paralysts of the insane or tabes dorsalis

Congenstal syphilis "The pregnant syphiliic woman can ifect her

fspring with t pl lly This may result 1n
carly muiscarmage in later still buths or i the bith of a live
syphiliic child  Neonatal syphilis 1s charactenised by rashes

209
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Antibiotics are only compl y to other which
include humidification oxygen detergent acrosols or an elective
tracheotomy The clinical suspicton of diphthera 1s sufficient to
demand diphtherta antttoxin

The role of the cortisone drugs 1n reducing laryngeal ocdema has
not yet been defined but it should be constdered as a Life saving

measure
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Tlocenlation fests (habn Hinton Mazzit Price etc) The lipid
antigen remams dispersed 1 normsl serum but flocculates in
syphilitic serum

These serological tests become posttive withta two or three weeks
of wnfection and remain posttive throughout the secondary stage of
ifection In the tertiary phase positive tesults can be expected 1n
only 75 per cent of cases  When cerebrospinal fluid 1s used up to 10
per cent of fuids from patients with clintcal tabes but fewer from
Patients with general paralyss of the msane give negative results
The spinal flud 1s always posttive 1n mentngovascular syphilis

False positne serologscal tests "The reactive anttbodies of syphtlitic
serum which are concerned with posttive complement fixation and
flocculation tests ate located 1 globulins usually the euglobin
traction It 1s not surprising therefore that other diseases 1n which
this fraction 1s increased may grveafalsely posttive result It ts nearly
lw.ays positive 1n yaws and transient posttive reactions may occur in

: 1 Ivmph loma Ivmphocytic

phog: p
L gitts Virus | malana tryp After
mallpox vaccination there may be a transtent positive reaction It1s
1 ereforeamportant to repeat the test atantervals by different methods
efore commencing antisyphilitic treatment In collagen diseases
~ch as perarterttis nodosa or lupus erythematosus and 1n hepatic
terhosis a false posttive result may persist but the chinscal picture 1s
ually quite distinctive
Positive serology 1n an otherwise hezlthy individual who dentes
*ection canbe very difficult to evaluate If both tests aze repeatedly
asttive  specific neutralising antibodies can be sought 1n the
tents serum by the treponema pallidum immobilisation test
This depends on 1mmobilisatton of Live motile sprrochaetes since
se are not readily avatlable this nme-consumng test ts not yet

acticable 1n a routine laboratory  If there 1s 2ny doubt treatment
ould be mstituted

retention

The steady dechine sn syphulis has followed not only speafic
1 motherapy but also education of the public and eacher diagnosis
xenereal diseases Congerutal syphilis 1s rarely seen since routine
ssermann reactions have been performed during preg,nancy
e injection of 2 million units of 2 long acting pentcillin prepara
)i prevent the development of syphthis 1n indtviduals who have
vosed to 1t in the preceding tw 0 weeks
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Jaundice 2nd mucocutancous condylomata Yn later hife congemal
sy phults manfests wself by saddle nose Hutchinson s tecth deafness
wntersttial keratitss perforated palate and tabo paress

DIAGNOSIS (Table 23}

Demanseratsn of the sprrochatte

Since organisms disappear within 2 few hours of commenciag
tezatment they should be sought hefore treatment 15 begun  Tissue
flurd expressed from surface lestons 15 examuned by dark grouad
iHurmnation for the typical motile sprrochactes  Repeated examunt
t1on of flud from the chancre mucocutaneous condylomata and skut
exuptions 13 nearly always posteve  ‘The liver of the congenital
syphalttic 1s teeming with sprrochaetes

Sprrochactes are not usuafly found in tecuary stage lestons

Tams 23 —~VeENeseat Diseases

Tufection Causal agent Diagnostic tests Drug of cholce

Syphlis Treponera 1 Demonsiration of Pemicilbn
palidurn orgaasny fro:;\ lgb:ncfc

immobilisstion

Gonorshoea Nesssena Duzect examunztion 2nd Penseillin
gonotrhosae culrure of orpaism
from urethral discharge

Lymphogramioms} LGV wiras 1 Cultmation of ysras i | Tetracychne
venereum yolk sac of chick embrya
2 Complement fixation
3 Frerskin wesy
Granndoma Danovanza Durect exanunation aad “[etracychne
sngumale granulomans culuvation on cgg
contaung media
Soft sore Haemophilus Tsalation of orgamism S siphaduazne
(chancrond) duereys from soe
Noxn-s; ? - PYeteacycline
vrethreas
Serofogseal tesis

The complement fixation 143+ (Wasrermam eeaciion) depends on the
abihity of syphilitic senum to fix complement in the presence of an
antigen consisting of an alcohohe extract of the lipuds of beef heast
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Flocenlation tests (hahn Hinton Mazzii Price etc) The lipid
antigen remams dispersed 1n normal serum but flocculatesin
syphtlitte serum

‘These serological tests become posttive within two or three wecks
of infection and remain posiive throughout the secondary stage of
mfection In the tertiary phase positive tesults can be expected
only 75 per cent of cases  When cerebrospnal fluid 15 used up to 1o
per cent of furds from patients with climeal tabes but fewer from
patients with general paralysis of the sane give negative results
The spinal flurd 1s always positive 1n meningovascular syphilis

False posttne serologrcal teses The teactive antibodies of syphukitic
serum which ate concerned with positive complement fixation and
flocculation tests are located 1n globulins usually the euglobin
fraction Itis not surprising therefore that other diseases 1 which
this fraction 1s increased may giveafalsely positive result Itis neatly
always positive 1n yaws and transient positive reactions may occur i

fe 1 Tvpmnk 1 v}

’3 FHAE 2 tic
ch vitus p malaria tryp frer
smallpox vaceination there may be 3 transient posttive ceaction Itts
therefore important to repeat the test at intervals by different methods
before commencing antisyphilitic treatment In collagen diseases
such as penartentis nodosa or lupus erythematosus and 1n hepatic
carthosss a false positrye result may persist but the chinical picture 15
usually quite distinctve

Positive serology 1n an otherwise healthy individual who demes
1nfection canbe very difficult to evaluate Ifboth tests are repeatedly
posttive  spectfic neutrabising antibodies can be sought in the
patients serum by the trep pallid bilisation test
This depends on 1mmobilisation of live motile spizochactes since
these are not readily available this time-consuming test 1s not yet

practicable 10 a routine laboratory  If there 1s any doubt treatment
should be instituted

Pretention

The steady decline 10 syphiis has followed not only specific
chemotherapy but also education of the public and earher diagnosis
of venereal diseases  Congenital syphilis 1s rarely seen since routine
‘Wassermann have been perf d during preg;

One injecti0n of 2 mullion unsts of a long acting perucillin prepara
tion will prevent the develoy of syphilis 1n 1ndividuals who have
been expased to 1t 1n the preceding two weeks
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Treatment

Pentaillin has superseded other treatments for all vasieties of the
disease  An adult dose of approxumately 1 million untts of a long
acting perucillin 1s given intramuscularly once daily for ten to
fourteen days This course 1s used 1n the primary and secondary
stages for gummata for cardiovascular and for latent syphibs A
gumma may take up to two months to heal following this treatment
In addition to pentcillin selected aortic aneurysms may be re
sected and replaced by homografts Cardiac fatluze 15 treated along
the usual hnes

Nenrogyphilss should be given the benefit of a slightly longer course
of treatment lasting three weeks but there 1s no advantage 1n mtra
thecal admtnustration of pemscillin In tabes dorsalis and general
paralysis of the insane 1rreparable destruction has occurred This
does not preclude pentcillin which may halt further deterioration
If improvement s not strbing or not mantained 1t ts worth
considering the addition of fever therapy tnduced by malaria

The pregnant syphilitic mother should be given a standard ten day
course of treatment and it 1s wise to repeat it In subsequent
Ppregnancies

The infant with congenstal syphilis 15 treated on the basis of a total
course of 500 0oo umts fkg 1n divided doses over ten days or 150 000
units of procatne pentcillin datly for ten days  To prevent subsequent
scarring due to interstittal keratttis an 1mutal subcomjunctival
injectton of 6 25 mg of hydrocortisone should be followed by 1 per
cent hydrocortt one eye drops for this condttion The outlooh 1s
better if congenttal syphils 15 diagnosed and treated within the first
three months of life

If for some very clear reason pencillin cannot be used for treat
ment tetracycline should be given in doses of 2 g daily for two to
three weehs

Jarisch Herxchtimer  reaction Fever with exacerbauon of the
syphilitic lesion may follow treatment ‘The reaction 15 presumably
allergic due to destruction of organisms tn areas previously sen
sit1sed to the syphilittc antigen  This reaction ts of importance where
the syphilitic lesion 1s 1n a vatal structure such as brain ot aotta and
the mouth of the coronary arteries This complication has led to
the use of gradually increasing doses of pensaillin 1n the treatment
of tertiary syphilis but since the reaction 1s not dependent on the
amount of drug used this does not prevent sts development
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Potassium todide and bismuth are often gren before pencillin
There 13 no factual evidence to suggest that they mimmise the
of Herx!
quency

Follow-up

Treatment should be followed by serological tests and cerebro
spinal fruid examinatrons at mtenvals up to five yeats from com
mencing treatment  Spinal flud examunaton of patients with
neurosyphulis should by repeated at least twice 1 the first year and
thereafter annually The leucocyte count is the best index of
persisting activity  because the Lange curve and Wassermann
feaction may take many years to revert to notmal after treatment
I£ the cell count 15 normal six months after treatment 1t 1s safe to
predct that st will reman so permanently If 1t 1s raised 2 further
coutse of pentcillin therapy should be given

GONORRHOEA

hoea 1s stll preval Ithough a world wide decline has
nevitably followed the d of specific ch herapy It
15 almost always acquired by sexual and 1t 1s cl i)

evident within one week of this act  Ophthalmia neonatorum 1s
acquired during passage through the birth canal of the mfected
mother

The organism attacks the mucous membrane of the genital tract
and eye In the male a panful purulent urethritis may be followed
by spread to prostate sermunal vesicles and epididymis  In the days
before chemotherapy healing was often accompanied by fibrosts and
stricture formation in the urethra In the female the wutial urethrins
13 followed by spread to vagina cervix uterus and Fallopian tubes

ronic gonococeal salpingitts used to be an smportant cause of
sterthty

With modern method of treatment spread from the 1nitial
urethral leston 1s rare as indeed aze such sequelae as metastatic
arthnitis and indocyclitss or ophthal, and epid
vulvovaginus in children

The dragnosts (p 87) 15 confirmed by 1solation of the causal
organism from the discharge (Table 23)

Prevention

Prevention of the disease 1s assured by a single intramuscular
1njection of 300 000 units of ptocaine pentcillin soon after exposure
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Treatment

Pentaillin has superseded other treatments for all vaneties of the
disease  An adult dose of approximately 1 million units of 2 long
acting pemtcillin 15 grven intramusculatly once datly for ten to
fourteen days Ihts course 1s used 1 the primary and secondary
stages for gummata, for cardiovascular and for latent syphilis A
gumma may tahe up to two months to heal following this treatment
In addition to pemtcillin selected aottic aneurysms may be re
sected and replaced by homografts Cardiac failure 1s treated along
the usual ltnes

Nesnrogyphilrs should be given the benefit of a shightly longer course
of treatment lasting three weeks but there 1s no advantage 1n 1ntrz
thecal admunsstration of pentcilin In tabes dorsals and general
paralysts of the msane trreparable destruction has occurred  This
does not preclude pemucilin which may halt further deterioration
If improvement 1s not strihing or not mantained 1t 15 worth
considering the addition of fever therapy induced by malaria

The pregnant syphilitic mother should be grven a standard ten day
course of treatment and it 1s wise to repeat it in subsequent
pregnancies

The infant with congenttal syphshss 15 treated on the basis of a total
course of 500 coo units/hg 1n divided doses over ten days or 150 000
untts of procatne perucillin daily for ten days  To prevent subsequent
scarrtng due to interstittal heratitts an imtial subconjunctival
njection of 6 z5 mg of hydrocortisone should be followed by 1 per
cent hydrocortisone eye drops for this condition The outlook s
better 1f congenital syphilis 1s diagnosed and treated withn the first
three months of life

If for some very cleat reason pemicillin cannot be used for treat
ment tetracycline should be given 1n doses of 2 g daily for two to
three weeks

Jaresch Herxchesmer  reaction Fever wnth exacerbation of the
syphilitic lesion may follow treatment The reaction 1s presumably
allergic due to destruction of orgamsms 1n areas previously sen
sitised to the syphibitic antigen  This reactson is of importance where
the syphilitic lesion 15 1n 2 vital structure such as bram or aorta and
the mouth of the coronary arteries This complication has led to
the use of g doses of f Iin tn the
of tertiary syphilis but since the reaction 1s not dependent on the
amount of drug used this does not prevent 1ts development
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as a control Spectfic induration at two days indicates that the
patient 15 or has been at some time in his Ife infected with the
vituses of the psittacosts lymphogranuloma group It ts no more
spectfic than this and should be evaluated 1n the light of the clinical
picture and serological results

Treatrent

The sulph des tetracyclines and chl phentcol have all
proved effective  Tetracycline 1n doses of z g by mouth daily for
ten days may be seficient to treat an eatly infection but 1t should be
prolonged for one month or repeated courses given if resolutton
appears to be slow

GRANULOMA INGUINALE

Hitherto this has been a rare venereal disease 1n Great Britain
although 1t 15 endemic 1n various subtropical areas 1ncluding the
West Indies  With the substantial increase of immigrants from this
area 1n recent years more instances may be seen  As well as being
commorner in the coloured races 1t 15 also more frequent 1n women
An indurated erythematous papule or vesicle of the genitalia or
perineum breaks down to form a painless ulcer with rolled edges and
a I floor S dary infe may convert this into a
panful foul smelling and sloughing area with a subsequent attempt
at healing by scar tissue formation

Diagnosss 1 established by finding the causative orgamsm
Donorania granulomatss 1n Giemsa or Lewshman stained films of
scrapings from the lesion The Donovan bodres are found lying

free or 1n the cytoplasm of large monocytcs  They may be cultivated
on egg yolk media

Treatment

The organism ts sensttive to streptomycin the tetracyclines and
chloramphenicol The drug of choice 1s tetracycline which should
be given 1n doses of 2 g daily for 2 week and then conttaued 1n
doses of 1 g dauly for a further three wecks to prevent a relapse of

1ofection
CHANGROID OR SOFT SORE

H duceyt 1s 2 munute Gram negative bacillus about 1 z n
length which causes a chancroid or soft ore on the genttalia within
two weeks of sexual intercourse It commences as a pustule with
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Pentcillin eye drops soon after buth prevent the development of
ophthalma neonatorum

Treatment

Although gonococct have shown resistance to sulphonamdes
they remain sensitive to pemcillin  For acute anterior urethritis a
siagle mtramuscular 1njection of oo oo units of procatne pencillin
suffices but if thete 1s 1nvolvement of the prostate eprdrdymus or
seminal vesicles this dose should be continued datly for one week
Thus longer course 1s also advisable when the Fallopian tubes are
nvolved

Cultures should be tepeated at weehly mtervals for one month
and if further organisms are 1s0lated 2 week s course of intramuscular
pentcillin should be admtnistered  Because concomutantly acquired
syphslts may be masked by this treatment blood Wassermann
reactions should be performed at three and six months after the
completton of treatment

LYMPHOGRANULOMA VENEREUM

This venereal disease 1s caused by a virus closely stmlar to the
psittacosts virus  Following an incubatton petiod of up to three
weeks after sexual intercourse the gentalia become the site of 2
vesicle which progresses to a shallow, greyish ulcer It 15 most
commonly found on the glans prepuce or in the coronary sulcus,
and 1n the female on the labia or posterior vaginal wall A week or
two after this pnimary lymphogranulomatous chancre there s
enlargement of the regtonal lymph nodes to form buboes which
become the seat of dratung abscesses The untreated case may
progress to stricture formatton ot elephantiasts of the genutal tract
anus of rectum

Lymphogranuloma shows a consprcuous predilection for the male
sex This may be a deceptive observatton because the development
of inguinal ly mphadenstis 1n the male 1s more obvious than regtonal
1nvolvement of the pelvic lymph nodes in the female

Dragnosss (p 131 Tables 11 and 23) 1s confirmed byisolation of the
causattve virus by d ofa rise 1t compl
fixtng anttbodies or by means of the Fret test (Fable 24)

Fret prepared hts ongimal antigen from bubo pus obtained from
patients with lymphogranuloma vencreum Lygranum antigen 1s
now prepared from virus cultivated 1 the yolk sac of the festile
egg  Shin tests should include fected yolk sac susp
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as 2 control Specfic 1nduration at two days indicates that the
patient 15 or has been at some time 1n his bfe infected with the
viruses of the psittacosts lymphogranuloma group It 15 no more
speaific than this and should be evaluated 1n the hght of the chinical
picture and serologcal results

Treatorent

The sulphonamudes tetracyclines and chloramphenicol have all
proved effective Tettacychine 1n doses of 2 g by mouth daily for
ten days may be sufficient to treat an eatly infection but 1t should be
prolonged for one month or repeated courses given 1f resolution
appears to be slow

GRANUI OMA INGUINALE

Hitherto this has been a rare venereal disease 1 Great Britam
although 1t 1s endemic 1n vanous subtropical areas mcluding the
West Indies  With the substantial increase of immigrants from thus
area In recent years mote 1nstances may be seen  As well as being
commoner 1n the coloured races 1t 1s also more frequent in women
An indurated erythematous papule or vesicle of the genitalia or
petineum breaks down to form a pamless ulcer with rolled edges and
2 i floor S dary infe may convert this intoa
patnful foul smeling 2nd sloughing area with a subseqy attempt
at healing by scar ussue formanon

Duagnosts 15 established by finding the causative orgamism
Densaria granulomatis 10 Giemsa or Leshman taned films of
scrapings from the lesion ‘The Donovan bodies are found lying
free or m the cytoplasm of large monocytes They may be cultrvated
onegg yolk media

Treatment

‘The orgamism s sensttive to streptomyain  the tetracyclines and
chloramphenical The drug of choice 1s tetracycline which should
be given 1n doses of 2 g daily for 2 week and then conttnued 1n

doses of 1 g daily for a farther three weeks to prevent a relapse of
1nfection

CHANCROID OR SOFT SORE

H ducteyt 15 a minute Gram negative bacillus about 1 4 1
length which causes a chancrotd or soft sore on the genitalia within
two weeks of sexual sntercourse It commences as 2 pustule with



216 THE DIAGNOSIS AND TREATMENT OF INFECTIONS

surrounding oedema and erythema the centre breaks down 1nto 2
necrotic ulcer with trregular undermined edges and the draimng
lymph nodes may suppurate  Soft sote does not have the indutation
charactetistic of a syphilitic chancte

Diagrosss 1s confirmed by preparation of statned smeats from the
ulcer ot by culture of the organism 11 spectal media

Treatment

The sulphonamudes tetracyclines chloramphentcol and strepto-
mycin are all effectrve but there 1s no response to pemcilin  Because
of the nisk of mashing a concomttant syphtlitic infection with a
broad spectrum antibrotic the drug of choice 1s a sulphonamide  If
there 15 no response to this treatment 1t ss not then too late to
perform darkground examinations of scrapings from the lesion for
Trep pallidum The blood Wassermann reaction should also be done
as a precaution up to six months after treatment of chancroid

NON SPECIFIG URLTHRITIS

The occurrence of urethritis for which no causal organism 1s
found 1s a difficultd 1cand therapeuticproblem  On
both pleuropneumonta hike and trichomonas like organusms have
been 1solated from the discharge but tt 15 possible thatan as yet, un
1dentified virus may be the causal agent Recurrence or perpetuation
of the infection may be due to an untreated focus of mnfection in the
consort When all possible hnown causes have been excluded
empirical treatment with 1 g tetracycline daily for a weeh s
justtfiable A recurrence 15 an indication for prescribing a sumilar
course of treatment to the consort
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CONTINUED PYREXIA OF UNKNOWN ORIGIN
(PUO)

Trrs term 15 usually applied to 2 continuing py rewa 1 the absence of
localising symptoms and signs A systematic approach to 1ts eluct
dation mcludes a careful hustory datly physteal examunation four
hourly records of temperature and pulse and selected iy estigations
When mvolvement of a specific system 1s disclosed efforts are
directed to 1ts mvestigation and the pattent 15 no longer regarded as
anambiguous PU O

The concept of PU O has changed with the advent of chemo-
therapy  Inadequate treatment may mask certmn phenomena
although fever persists  Blunderbuss treatment should be avorded
for this may abort an 1llness before local occurs and d
1a retrospect 1s tmpossible

CLINICAL

The bistory 15 obviously impartant the patient ts questioned about
the mode of onset and duratton pentodicity and recuctences of the
febrle episodes and whether accompanted by ngors  Contact with
infections overseas residence and previous fevers are noted
Localising symptoms such as sore throat or cough are elictted An
assocuated constitutional upset with headache ngors and generalised
aches 15 suggestive of a stage of bactermemua or viraema  The
patient is exammned frequently for the development of any locabising
signs (Fig 1)

The temperature chart tay suggest malarta Hodglin's disease
typhoid or relapsing fever

INVESTIGATIONS

A mud stream or catheter specimen of e 1s centrifuged and the
d deposit d pically for I ytes erythro-
cytes and motile otganisms ‘The deposit 1s then stained by Gram s
method ‘The spectmen 1s also cultured Fouchet s test for birubin
may be posittve 1n the early anictertc stage of virus hepatitts or of

drug jaundice (e g chlorpromazine jaundice)
The faces should be scruttnised for mucus blood or parasttes and

¥ 217
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the colour and consistence noted A warm spectmen 15 evamtned
mucroscopically for amoebae and cultured

Throat snabs are examuned for Str pyogenes even if there 1s no
obvious local leston Cultures are set up for other organisms,
including C diphtheriae 1t clintcal suspicton warrants it

A lencogyte connt and staned blood film are essentinl A poly

4 MOURLY TEMP
PULSE CHART

Ear Drums ? Con]llncl:va Fundus Oculr

Mastoids J‘

Lymph Nodes
Neck Stitfness ——-’ To»qu: Koplik Spots Throat
Sternal Tenderness

Rash
o Lman Murmurs

Lungs
= \Q Soleen; Kidney Tenderoess

Subphrenic Spoce:
Liver

Urogen tal System

), Clubbing Spt nter
‘Hoemorrhages

CSy—~omts

—~2-Bone Tenderness

Decp Ve ns -l

Fi¢ 1—Examinatton of pattent with fever

morphonuclear leucocytosts suggests bactestal infection Wwhereas
a selative Iymphocytosts with a normal total leucocyte count
pmnts to 2 virus mfccuon or possibly tubcfculosls The presence of

cells non sp a virus
mfection but numerous glandularfncrcells atesrtually diagnostic
of infectious Other ab L of leucocytes
may indrcate leuk or multiple Special tech
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mques may disclose d d lupus eryth If there 1s
clingeal suspicion  blood smeats should be scarched for malatia
parasites or vanous spiroch such as

Chest radugraphy 1s performed even if the hustory and examination
do not suggest pulmonary disease

Blood exltare 35 routnely performed preferably at the height of the
fever and 1t 1s repeated at frequent intervals ‘The blood should be
tncubated under aerobic and anaerobic conditions

Serum for antsbody Jerels 1s obtained early in the sllne s as a baseline
for comparison with convalescent phase sera  High and especilly
rising titres may mdicate recent 1nfection with brucella salmonella
leptospira to‘mplzsma or richettsial orgarusms or with the viruses
of the lympt group infl lymphocytic
chortomeningttis or hcrpcs simplex In addimion to these tests for
specific antibodies there ate cettain non speafic tests whuch are
helpful ‘These include the Paul Bunnell test for the dagnosis of
tnfectious mononucleosts the Weil Felix reaction for richettsial
mf:ctmns and tests for streptococcus MG agglutinins and cold

1n1ns 11 virus p

A Jumbar puncture 15 p fotmed if there 15 P headache or the
suspicion of mcnmglsm The pressuze of the cerebrospinal fluid 15
recorded the appearance noted a cell count performed and smeats
stained by Gram s method and for acd fast bactlt  The flud 1s
cultured for fung as well as bactena  The protein and glucose levels
1n the fluid should also be determined (Table 18)

If a diagnosts cannot be established by the above routine other
posstbilities must be considered

1 A localised collection of pur tn the pleura kidneys liver sub
phrenic spaces bone or brain  Alternatively intra abdomtnal or
pelvic absccss may have followed an unsuspected gastro
Furtheriny are directed towards
localisatton and asptration of the pus
Collagen diseases may be cxtrcmcly difficult to dagnose durlng
the early febrile stage RE d arthriis dissemunated lupus
erythematosus polyartenitis nodosa and dermatomy ositts should
be considered  Investigations are directed towards histological
demonstration of the lesion and bropsy of shin muscle Iiver or
kidney may be considesed The LE cell phenomenon mav be
seen 1n peripheral blood or bone marrow
»*

~
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the colour and consistence noted A warm speaimen ts examined
mtctoscopteally for amocbae and cultured

Throat snabs ate examuned for Str pyogenes even if there 1s 1o
obvious local lesion  Cultures are set up for other organisms
including C diphtheriae 1f chimeal suspicion warrants 1t

A lencogyte comnt and stuned blood film are essenttal A poly

4 HOURLY TEMP
PULSE CHART

Eor Drums ——2 81 S —Conjunctivg Fundus Ocult
Jaundice

Ny

lares
Neck St tiness s ‘Tongue Koplk Spots Throot

. Sternal Tenderness

Rash
—2.1_ teart pyrmurs
Lungs
subshrenc Space L i \— Spleen Kidney Tenderness
Liver 7

we
Gall Bladder

b,

Urogerital System

Appendix
Clubd ng Sphinter
Hoemorthages

RECTAL

VAGINAL

URINE

FAECES Grlo ns

——j~Bone Tenderness
Deep Vens -1t

F16 1—Examunation of patient with fever

morphonuclear leucocytosis suggests bactenal infection whereas
a relative lymphocytosis with a normal total leucocyte count
points to a virus mfection or possibly tuberculosis The presence of
Y 1 3 & eall

cells non sp g a2 wires

infection but numesous glandular fever cells are virtually diagnostic
of infectious 1 Other ab 1 of leucocytes
Jespl 1 Specral tech

may ndicate leuk or P Y



CHAPTER 22

THE USE OF CORTICGOSTEROIDS IN THE
MANAGEMENT OF INFECTIONS

CONSIDERABLE controversy surrounds the use of the coruisone
group of drugs 1 the p of 1nfe Tt s well d
that they may exzert pxofound and harmful effects With their
widespread use and an increasing number of routes of adminustration
available there can be but few practitioners who have not observed
exacerbations or spread of infection as a complicauon of cortisone
therapy ‘The mechanism of the adverse effects remains conjectural
although 1t must 1n some way esther affect the muluplication of
mucro-orgarusms depress host defence mechanisms or tafluence the
inflammatory response provoked by the invading orgarusm

A simple sumulant effect on the growth of the nfective agent
would be a surprsing explanation for 1t would 1mply a simuar
metabolic response by such divetse micro-orgamsms as fungt
protozoa bacterta rickettsiae and viruses all of which have been
shown 1o be affected by corticosterords  Indeed for a single drug
to have such a sweeping range of activity would be the envy of the
broadest of antibiotics

A suppressive effect on defence mechamsms mught nvolve
mhibition of anttbodies ot phagocytes either directly or through
an intermediate effect on the reticulo-endothelial system  Cortisone
has been shown to interfere with a rapsd nise 10 circulating antibody
titse although it docs not zlter the rate of disappearance of p;\ssn’cl)

This suggests that the }
with anttbody synthesss This sequence of events however could
hardly account for chinical changes which may take place as soon as
a day after commencing steroid therapy  Neither would 1t account
for 1ncreased virus multplication 1n cortisone treated chick embryos
devord of antbody The effect of adrenocortical hormones on
phagocytic cells has been the subject of investigation and because
of conflicting results also a subject for speculation  This lack of
ledge ts enh d by our of the role of the vatious
cells concemed with inflammation  There 15 lutle doubt but that
corusone fundamentally alters the vascular and celluh: response. lo
infecion  Capillary and lar tone 1s
swelling reduced permeability to plasma proteins dimintshed and
121
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Reticnlosss especally Hodgkin s disease may masquerade as an
undiagnosed pyrexta which 1s erther continuous or terrupted
by afebrile periods The latter 1s liable to be musinterpreted as a
successful response to antibsotic therapy until recurrence arouses
suspicion of 2 Pel Ebstein type of fever

Intermtttent pyrexta may complicate bepatc arrbosss and this
complication should always be considered The physical signs of
the liver disease supported by brochemical abnormalities, ate
usually diagnostic

Neoplasms may present as a ‘PUO ’ presumably because of
necrosts within the tumour mass  In certain sites of development
they may remarn silent and a continued pyrewia constitutes the
only carly evidence of the disorder Hypernephroma and
hepatoma ate liable to present m this way but hepatic metastases
from any source including those from a malignant melanoma
should be considered Retroperttoneal tumours including sar
coma may commence with 1o signs other than pyrexia because
their situation makes early clinical recognttion difficult

o

EN

-

Desptte a systematic approach and exhaustive investigation there
remans a large group of pyrexias which defy present day methods
of diagnosis At this stage and only when all possible causes have
been adequately investigated it 1s permussible to embarh on 2
therapeutic trial of vartous drugs which may provide significant
information ‘The response to emetine injections for nstance may
provide suggesttve evidence of hepatic amocbiasis When the
sulphonamudes and antibiotics are employed 1a this context it 15
wise to commence with the drug which has the narcowest bacterial
spectrum  If this agent 1s without effect 1t may be necessary to
resort 1n turn to anttbiotics with 2 wider range of action It may
be possible to tfer from this empirical trial whether or not the
pytexia 1s due to an antbiotic sensittve organism and 1f so whether
this may be Gram posstive or Gram negattve rickettsta or 2
large virus (of the psittacosts group) A suggested schedule
should commence with penicillin and be followed if necessary by
streptomyeta and then tetracychne
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Ants Inflammatory

When inflammatory exudate causes congestion 1n an unyeldng
space pan and tenderness may cause matked distress By reducing
mflammation  the cottisone drugs provide marked relief of
symptoms  Within twenty four hours of commencing treatment
there 15 dramatic relief of pan tenderness and swelling of mumps
orehitss with corresponding subsidence of pyrexta  Stmular relief of
congestion with lessening of pain occurs in oftfes externa Intraneural
nflammatory exudate may cause petsistent and painful neuritis 1
Jeprogy for which mtraneural injections of hydrocortisone with
procaine produce symptomanc relief  Steroid therapy may have a
place 1n reducing laryngeal oedema, which accompantes acute
laryngo-trackeobronchitrs

These examples outline the possible benefits of an early reduction
of acute inflammatory oedema The hotmones are also known to

influence the later stages of inflammation by preventng the notmal
devel £ g

of >n and subsequent dense fibrosts In view
of all these pOWe(ful antt nflammatory effects local hydrocortisone
has been ded for syphilstic ! keratstss as well as
nverts

Encouraging results ate being observed by the combined use of
cortisone and antt tubcrculous chemotherapy 1 certain forms of

L y and J The value of steroid therapy
1n tuberculosts 15 cur.xcntly betng 1nvestigated n several therapeutic
trals but indiseriminate use even under cover of ant tuberculous
drugs should be discouraged Much more information musta
accrue before 1t can be satd that the value of the corticosteroids
outweighs their disadvantages

Antt Allergre

Cottisone therapy may be invaluable taverting alarming allergic
reactions assoctated with certain nfections or of the vaceines or
antibiotics used in thetr treatment On this basis the cortisone
drugs may be 1adicated 1n #richimases ruptured bydatrd eyst ot to
control asthma due to pulmonary mugration of cestamn helmnths
They ate effective 1n controling snidocyclitis erythema nodosum
and acute sulphone sensstisation 10 Jeprogy

Acute dissemunated ercephalomyeliiss following certain virus infec
uons such as measles chicken pox and rubella or following
vacctnation against smallpox or rabies may be favourably influenced
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the cellular components of the mnflammatory exudate change
Whereas these modifications may prove favourable 1 collagen
diseases or hypersensitrvity reactions they may contribute adversely
to nflammation due to infection by eacouragmng spread of
micro orgamsms causing further necrosts or caseatton and by
preventing the normal development of granulation ttssue and of
healing

These dangers should be sufficient to veto the use of cortisone
1n all infections  Nevertheless paradoxical though it may seem
the Addisonsan patient who used to be lughly susceptible to infection
1s now well controlled and free from infectton despite continuous
treatment with these same drugs Fusthermore, fav ourable reports
have followed the deliberate use of corticosteroid therapy 10 over
whelming tnfections which would otherwise have proved fatal
It 15 now clear that these potentrally dangerous drugs may prove
beneficial 1n a few infections as long as they are used 1n conjunction
with specific chemotherapy

The indications for the use of hormone therapy ts at present m
anill defined exploratory stage ‘They may be classified according to
the probable mechamsms by which a favourable response s
obtaned namely ant: toxtc antt inflammatory and ant1 allesgic
However 1t must be realised that this classification remains atbrtrary
until the prectse influence of the sterords on tnfectious processes 15
better understood It 1s probable that morte than one factor is
operative 12 each 1nstance

Ants Toxte

A dramatic supy on of symp and I of toxaema
within twenty four hours of commencing sterord therapy may
halt deterioration 1n an overwhelming infectton sufficiently to allow
antibiotics to take effect Their use under these grave crrcum
stances has been described as the principle of buymg tme 1t
appeats justifiable when the 2lternattve 1s almost certanly death
The response seems to be more dramatic tn the profoundly toxaemic
pattent especially when the wnfection 15 accompanted by the release
of endotoxins These infections are due to brucellae salmonellae
enngococer and reckettorre and the same steiking response has also
been observed in fulminant smfecine hepatitss  Sterord therapy may
also be justifiable 10 severe gland dar ferer complicated by hepatic
1nvolvement or encephalomyelitts




TABLE 24 —StIN TESTS

Remarks

Test Antigen
D lgy d type Hypers ns £
Mz’gwux # or m%:rculm or
PPD
Brucellin Heat klled brucella
organisms
Cocadiondin ract a
Histoplasmin | Extract Histoplasma
capsulatum
Pertuss s Pertussis 1y, lutinogen
Toxoplsmia | Perton £
1nfected mice
Tachunella Extract doed
trichinella latvae
Tachophytin | Extract tchophyton
gypseum
Tularaemiz Deto 1fi d suspension
Past tularense
Fres (modified) | Yolk sac cultute
GV virus
Herpes smplex | Infected allantore
od
Momps Infected allanto ¢
sy
Lepromun Lepra bacilli or
P omatous t ssu
Fernandez
Mitsuda

Skin sest may increase serum antibody titze in
previously seasitisc:

Results paralle] neutralising antibody itre
Skin test may increase serum ant bodies 1n
previously seasitised

IComxol with uninfected egg materal essential
to exclude egg-sensitrve indivadual

Induration at 48 3 (15,61 for prognosss and

.
chassification but of no
Nodeexser ¢ QT

Inum & 1¢ Type Hypersenmimty
Casont

Tachmnella

Sterile flud from
hydaud cyst
as for delayed rype
hypersensitivity

Immeduate wheal with surroundiny, erythema
indcates previous leakage of bydanid cyst

Immediate wheal and erythema followed
delayed type hypers msitivity

Toxt ant toxan N utralssation
Dick

Schick

emolytic

sizeptosocous tomin
& MLD diphtheria

toxin
Schultz Charlton | Scarlet £ v £ antitoxin

Induration and erythema > to mm. at 24 hours
1ndicates susceptibility to scarlet fever

Induration and crythema > o mm _at 48-96
hous tad cates susceptib 1ty to diphtheria

Bl nching > o mm 1n scarlat aform ras!
1ndicates that rash 1s due to scarl ¢ f ver toxin

Skum sestr used 1n the duagnos s of nfect ons may reveal delayed type (tuberculin type)

ot immediat type (b stam ne 1y

or anaphylactic) hypersensitivity or they m

depend on toxitiant tox n nentral sation The intradermal dose 13 01 ml except for
the Schuck and Casont tests 1 wh_ b o2 ml 18 snoculated

D layed type skom veact ons ar

It 1ted by the tojection of the orgamusms o th ir

products and read 48 hours Later A positive reaction consists of tnduration g eater
than 5 mm 10 diameter with poss ble surrounding erythema The area of indutation
for posttive toxoplasm n & chophytin and lepromin tests 18 usually lud down 23
greater than 10 mm A positive resolt indicates past o present mfection w th the

ofganism concemed It does
8t part cular discase The i
for

e
Imm

P ototype, the Mantou
diate-typs

mmunutes of the 1ntrad rmal inject on

it toxnn 1 ]

not Decessanly imply that the patient 1s s fenng € om

nterp ctation of all delayed type sk 1 tests s the's m as
react on

actins consist of a wheal with surround ng erythema withia 30

fon £ sis ate now rarely used
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by sterord therapy, for the common pathogenests 1s probably
anaphylactic senstisation

Sensttssation to antibroties patticulatly penucillin and streptomycin
may provohe troublesome complications If 1t 15 essental to
continue treatment with etther of these drugs corticosterord
thetapy may provide an mvaluable cover

In summary 1t should be stressed that there are relatively few
ndreations for the use of steroid therapy m the momagement of
infections  When 1ndicated they should, whenever possible, be
given together with specific chemotherapy Since their nfiuence s
usually early and dramatic 1t 1s not often necessary to prescribe
them for longes than a few days and withdrawal should be gradual
to avord relapses The most effectrve and least toxic oral prepara
tions 1n current use are predmisone and prednisolone and esther 18
indicated for systemuc use Whenever possible topical use of
hydrocortisone should be given instead of or in addition to oral
therapy for a maximal effect 1n the shortest time
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