


HANDBOOK OF DISEASES OF THE BLOOD



Fig 1 Genealogy of blood cells Cells b low the dotted hin  are of the types
normally found 1n the p ripheral blood
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PREFACE

THE diseases of the blood and blood formmg organs have
most unfortunately tended more and more te become the provinee
of the chnrcal pathol to the excl of the phy That
this1s a lamentable state of affairs s obvious because it has ansen as a
result of the feeling that bed-side observation of patients with blood
dyscrasias gives less information—and that of less importance—than
does laboratory mvestigation

Tt 1s of course obvious that the laboratory s essential for the
diagnosis and control of treatment 10 many of these maladies but
1t1s tome afantastic idea that the physicran who has after all the
responsibility for the care of the patient should delegate so essential
a procedure to the pathologist It 1s as if the cardiologist gave the
task of interpreting the electrocardiograms of his patients to someone
else Of course I am not suggesting that it 1s part of the duty of the
cardiologist to be an cxpert m all the possible aspects of efectro-
phystology but he must be the master of the relevant diagnostic aids

The present book s an attempt to depict haematology as a primar
ily bedside subjyect which 1s the province of the physician who Iike
his cardiologrcal colleague must be able to deal with the fundamental
laboratory work himself This 1s pot an attempt to demgrate the
chmucal pathologist whose experience and skill are essentral for the
full 1nvestigation of cases needing specially complicated methods of
laboratory examinauion  All that 15 being asserted s that the

h h must be to examne both the
patient and the patrent s haemoposetic system by all methods that
are wsually necessary

In the performance of this task the collaboratton of the general
physician and the general practitioner 1s essential and my hope 15
that 1 shall be able to present hacmatology 1n a manner useful to
both The haematologst 1s more than adequately supplied with
speaalized books on hus subject while the general physician has no
suitable book he 1s therefore tempted to turn to hus non-climcal
colleagues for the mformation which he should be able to obtain for
humself

The first step in the diagnosis of any of the haemc dyscrasias 1s a
careful climcal it1s most not the sending

x




Preface

of a specimen to the laboratory Indeed 1t 1s safe to assert that at
least as many errors are made by laboratory exammnation as could
possibly result from a purely chnical inquury

With the aim of assisting the practitioner tins book will have an
unconveotsonal arrangement, which will 1 hops make 1t useful to
those for whom 1t 1s tntended although admutiedly it involves a cer
tain amount of repehiion  Thus the maw symptoms and signs wilt
be descnibed 1 some detail, before going on fo a more systematic
account of the vanous diseases and synd; The most (d
laboratory findings will be desernibed 1n the appropnate places but
without any ane.mpi ata rcvxcw of recent work that s not unmeds
ately apphcable to d

lt 1$ my hope that (hxs buok may play some part m rescung

from 10 the lab y and m tto

s nghtful plnc:-»the bed side

1 am extremely grateful to Professor Benhamon of Algiers for
permussion to use hs sustrations of the fundus ocult

A PINEY



SECTION I

SYMPTOMS AND SIGNS OF BLOOD DISEASES






IRTRODUCTION

DISEASES of the blood avd blood forming organs are not to
be rcgurd:d a3 beng esseatially different w thetr nosologiea¥ and
from othes affecting other sys
tems P;mcnts seek advice on account of some discomfort og dis
abslity that 18 to say thear first appeal ss to the chimcian whose task
1t 1 to assess the sipmficance of the symptoms and ugns as fufly as
possible before calling on the ad of the laboratory  True epough
the laboratory has to play a very large part i the dignoss of blood
dyscrastas while 2t 15 often only by 1s findings that the success or
ptherwise of teeatment can be determined  Even 50 to divoree the
laboratory findinps frons the chimeal prctire 13 dapgerons and st 1s
for this reason that the present section of this book has been dinded
wato two parts the first essepually chuical deals with the manifesta
tions of blood diseases s general the second Wwinch 15 mamly
devoted to the results of laboratory savestigation atteropts to supply
a broad euthoe of those haematological changes that are of direct
chrucal significance {What one nught welf regard as bemg of the
nature of physical signs that can ealy be ehicited 1n the Yaboratory)
Atthough much of the matenal i these two chapters wall have to
be repeated 1 subsequent ones 1t 15 essential that they should be
cead night through by anyone who 18 wmterested 1n patients saffering
from blood diseases
1t must also be remembered that hereditary factors play a partn
the geesss of a considerable number of blood dyscrasias  The mode
of whentance of hacmophila (p 173) i we!! known bun 15 less
widely realized that some 4
ties of the blood may be sohented m a cumu)ame manner For
example the off spiiag of twe persons who € Dlood shows the
anomaly of elitptocytosss may present peculiar sheletal abgormahites
assocrated with more or fess severe anacma
There 15 no Jogwal order 1 chweal exammation of patieats but
that employed here appears to be convensat




CHAPTER ¥

SYMPTOMS AND SIGNS OF BLOOD DISEASES
{CLINICAL)

THE mode of approaching patients suspected of suffering from
dhseases of the blood follows the principles of chinscal medicine i
general but as s every spectabity more stress has to be tad on sore
aspects than on others

The persistent or progressive effects of past mfection and some
simes even if thesr treatmest 1s perhaps more marked 1o connesion
with haemue disorders than with most others so many factors i
fluence the composition of the blood and 21 funcional state that 2
very full tustory is { For pl of pawmnful
distases even m the past with more or Iess toxic drugs such 25
amidopyrite may explain the genesis of a case of agranulocytos:s
while the treatment of mfections with drugs of the sulphonamde
group toay wrduce 2 Ssmular state or even aq acute haemolytic anae
mia and irdeed there are many other examples

Then again nesther the paueat s present oceupation nov ke past
employment 15 necessanly irrefevant  Some toxic substances em
ployed 10 mdustry may mamfest therr s} effects rapidly w some
people while others suffer no obvious damage until months or even
years have passed sipce exposure 1o the substance has ceased One
exataple wiil suffice here aplastic anaera may devefop 1 persons
exposed to bepzene at almost any time during their bie while the
wcidence of chronie myeloid leukaemua 13 hugher in them thao n the
general populaton

Whether accidents suck as blows over the splenic regron and
fractures play an aenological part s sl uncertmin but their occur
rence should always be noted even o only for medico-legal
TEasons

Physical Habsus
1t would be a ristake to attach too much sigmificance 1o external
physical characters because we are still profoundly gaorant about
the varying susceptibihity of different pfiysical types of human beings
to various maladhies  Even so the matter 15 of importance 1p geseral
4



Pattor

and m with of the blood For
example 1t1s remarkable how often patients with pernictous anaemia
have fair prematurely gréy harr wide faces and broad chests with
wide costal angles  In males with this disease the pelvis 1s quete fre
quently of the broad almost eunuchotd type while the distribution
of body hatr 1s also frequently of feminoid character  Addison him
self 1n hus original account of pernicious anaemua sard  the disease
occurs 1n persons of a somewhat large and butky frame

In 1 haemolytic jaundice (ach family j;
errors of development are common the most usual bemng a tower
skull Thrs may not be obvious on mspection and may be difficult to
detect even by careful palpation It 15 however usually demon
strable by radiography ~Many other abnormalities have been
descnbed but only two are at all common viz. brachydactyly often
affecting only the lttle fingers and an extraordimary thinness of the
tongue

Tghcrc 1s perhaps no aspect of chinical haematology to which the
general practittoner could contribute so much as to this the general
constitutional features of sufferers from blood dyscrasias

Pallor

The most stnking mamfestation of anaemia 1s pallor although its
absence cannot always be taken as conclusive evidence of a normal
{evel of red corpuscles and haemoglobin Equally its presence 1s not
snvarable i anaemic conditions

It 15 not enough to note that the skun 1s pale this can be a most
musleadmg sign because there are coastitutional differences between
people even of the same race sex or age while some conditions that
cause pallor do so by some means other than the production of
anaemia Fornstance workers in lead are often pale probably asa
result of vaso constriction of superficial arterioles  The same 1s true
of some arterto sclerotics  Certainly such pallor 1n lead workers
may be present 1n the absence of potsoning and of anaemia  Agawn
the arsemic eaters of Styna whose pallid complexions are locally
much admired are notorious for their starmina and health

The colour of the skin of the face 1s likely to be more misleading
than that of the hands (except of heavy manual workers) Indeed
examnation of the palms with the hands held at about the level of
the heart 1s often very useful because pallor of the thenar and hypo-
thenar emnences 15 often a very early sign of anaemia while the
grooves usually remamn fairly well coloured until poverty of the blood
becomes extreme  Agamn the tmt of the nail bed 15 a good guide

5
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Symptoms and Signs of Blood Diseases

although now not often available m women because hdden by
varnish
Inspection of the mucous membranes 15 a procedure which
should never be omtted although 1t 1s far from supplymmg unequ
vocal information tn every case Thus the fauces of smokers are
usually shghtly mflamed thus masking the pallor and the con
Junctivae may be equally misleading especially 1n those women who
use eye lash dyes while most of the other mucosae are not ordinarnly
ble for visual 1on
As 15 well known there are varying tints of paleness of the skin
and 1t 15 well worth the trouble of tramnmng the eye to detect shght
differences which may be of d
Thus the waxy dead white pallor characteristic of severe loss of
blood 1s very different from the sallow pallor which 15 seen 1n cases
of mtermittent loss of blood although 1t may be tdentical n shade
with that of aplastic anaemua  Then there may be pallor with a
shghtly greemsh tinge which was once considered as bemg pathog
nomonic of chlorosts but whech 1s still occasionally seen m cases of
chronic hypochromic anaemta assoctated with achlorhydria It
should always be looked for by dayhght and 1s most likely to be
detectable 1n the skin under the chin
The sub icteric (lemon coluured) tmge of severe permctous
must be h 1t 1s now rarely seen esther
‘because diagnosis has led to early treatment or because without 2
diagnosts every kind of haematinic treatment has been given a most
reprehensxble procedure
1s often d by a remarkable grey
1sh pallor which resembles but 1s different from that of malignant
cachexia and 1s less slaty than that of haemochmmatosxs It some
what the derrma of tub
It would be well to mention some examples of pallor which are not
due to anacrmia (or of pallor greater than can be explained by the
diminution of the red corpuscles or haecmoglobin) Thus the oedema
of sub-acute nephntis 1s accompanied by pallor although there 15
httle or no true anaemia and conversely anaemia may be quite
severe 1n chromic nephritis but without any noteworthy pallor  Of
course in mitral stenosis the malar flush and the redness of the ips
may mask anaemua and so 1n other maladies may jaundice ¢yano
s1s and any kind of pigmentation of the skin  Then again many
examples of what appear to be tropical apaemia are nothing more
than the pallid appearance of the skin and mucous membranes that
develops 1n many whute persons who have hived long 1n hot chimates
6




The Skin

1n short then it may be sard that pallor of the skin and mucous
membranes can be a valuable sign of anacmia but that anaemia of
considerable seventy can be present in the absence of pallor

The Skin

Many useful hints can be ob d from a careful of
the skin and 1ts appendages

Lack of normal elasticity simular to that found 1z old age and 1n
wasting diseases 15 very common 1n chronic anaemua and 1s not
always due to loss of subcutancous fat  For instance 1t 1s often seen
1 severe untreated cases of pernicious anaerma in which loss of
werght 1s unusual Indeed the return of some degree of cutaneous
elasticity 1s an early chnical sign of efficacious treatment

Peteciae occur 1n many blood dyscrasias being a direct result of
malnutrition of the capillanies by the impovenished blood damage
to the endothelium for example by toxins decrease in the number or
functional efficiency of the platelets or of minute infiltrations or
emboli 1n the cutaneous vessels

These minute haemorrhagic spots must be carefully inspected 1a
order to obtain all the mformation possible Thus first petechiae
must not be confused with the common de Morgan spots which
resemble them 1 not fading on pressure but which are of no special
pathological significance They are not due to haemorrhage but are
the result of semile degeneration of elastic tissue 1n the skin

The telangiectases which are found n the rare mnhented abnor
mality known as the Osler # eber Rendu disease (hereditary haemor
rhagic telangiectasia) are also very like petechiae but are really more
closely allied at least 1n structure to de Morgan spots They are
most commoualy found round the lips and on mucous membranes,
but no areas are immune Like petechiae they do not completely
fade on pressure but unhike them they do not undergo the usual
colour changes of effused blood It may be mentioned here that this
disease rarely mamfcsts atself before middle age

di h 18 eg they are more

likely to 1nvolve the halr follicles 1n scurvy than in purpura haemor
rhagica and most other blood diseases

Petechiae may be found on otherwise normal skin or they may be
situated on small wheals as in the anaphylactoid purpuras (Henoch s
and Schonlein s)

It cannot be too strongly stressed that the recogmition of an
urticarsal component in these latter types of purpura is of the utmost
mportance 1 excludmg the ordmary blood diseases and m deciding

B kel




Symptoms and Signs of Blood Diseases

although now not often available 1n women because hidden by
varmish

Inspection of the mucous membranes 15 a2 procedure which
should never be omutted although 1t 1s far from supplying unequt
vocal information 1n every case Thus the fauces of smokers are
usually slightly inflamed, thus masking the pallor and the con
Junctivae may be equally nusleadmg especrally 1n those women who
use eye lash dyes while most of the other mucosae are not ordinanly

ble for visual

As 1s well known there are varying tints of paleness of the skin
and 1t 1s well worth the trouble of training the eye to detect shght
differences which may be of constderable dragnostic sigmificance
Thus the waxy dead white pallor characteristic of severe loss of
blood 15 very different from the sallow pallor which is seen in cases
of intermuttent loss of blood although 1t may be 1dentical m shade
with that of aplastic anaemia  Then there may be pallor with a
shghtly greemsh tinge which was once considered as bemg pathog
nomontc of chlorosns but which 15 still occasionally seen 1n cases of
chronte hyp d with achlothydna It
should always be looked for by daykght and 15 most likely to be
detectable 1n the skin under the chin

The sub icterrc (lemon coloured) tinge of severe permicious
anaemia must be remembered although 1t 1s now rarely seen ether
because diagnosis has led to early treatment or because without 2
diagnosts every kind of haematinic treatment has been given a most
r:prehenslblc proccdurc

an 15 often d by a remarkabie grey

1sh pallor whxch resembles but 1s different from that of malignant
cachexia and 1s less slaty thau that of haemochmmatosxs It some
what bles the dermia of

It would be well to mention some examples of pallor whch are not
due to anaemia (or of pallor greater than can be explained by the
diminutron of the red corpuscles or haemoglobm) Thus the oedema
of sub acute nephntis 15 by pallor although there 1s
little or no true anaemia and conversely anaermua may be quite
severe 1 chronic nephnitis but without any noteworthy pallor Of
course in mitral stenosis the malar flush and the redness of the lips
may mask anaemia and so 1n other maladies may jaundice cyano
s1s and any kind of pigmentation of the skin Then again many
examples of what appear to be tropical angemia are nothing more
than the palkd appearance of the skin and mucous membranes that
develops 1n many white persons who have lived long tn hot climates
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The Skin

may compheate chrome leukaema  First there are certass non
specific states ofien known as lenkaentides which are not due to
nfiltzation of the skin by leukaemic cells and which may also occur
0 assoctation With other diseases It 1s not surpnisng therefore that
the underlying malady 15 often arvetlooked because it 15 not usual to
carry out blood examunations i every case cf skin disease  Secondly
there are true with J cells which are

1w chronte lymphatic leskaemia erther forming tnnumerable smatt
nodules or sometuncs large tumours

Among the leukaemudes herpes 15 one of the most impottant
because it 15 2 fawly common prodromal sign of chrome lymphatic
leukaemia and much less commonly of the myelowd type  If films
are made of the fnd 1 the vescles the typical lenkaemue cells con
usually be found even whea they are very scanty in the blood and
oddly enough the cells an the vesicles are often less mature than
those 1n the arrculation  Absence of such celis from the herpetie
flwd 1s not however sufficient evidence on which 1o exclude
leukaema

Specific infiltranons take a preat vanety of forms  One of the most
remarkable 15 erythrodernma n which there 1s progressive teddening
of the whole body together with a pecultar atrophic and yet thick
ened copdstion of the mtegument (homme rouge) with total Joss of
hair and some degree of atrophy of sebaceous and sweat glands
This state 1s often accompamed by only shight changes 1 the blood
1be usual undetlymng condition being chronie alevkaemse fymphatic
feukaemua  For thus reason 115 wefl to makea nﬂe 10 £XC15¢ & prece
of sian for h d cases because for
months or even years the changcs w thc blood may besoshghtasto
makead of &

More mossne lenkaemic mfifirations are perhaps less difficult to
recopnwze chinscally although they also tend 1o be commoner
aleukacmic eases particularly of the chronse fymphatic type. Even
when the nature of such masies seems to be obvious it s well to sub-
ot a prece for lustological examusation while films comparable
with those of the blood should be made by rubbmg the cut edpe of
the sk on the shde

Skm gruptions are not common m assocation wih other blood
diseases but acne 13 3 common L of the wor defi
anaemta of adolescents

Indolent ulcers over the matteoh fairly commonly develop m cases
of clzonic spienomegaly  Thas1san almost constant finding 1 sickle
«ell anaewua but 51 15 not infreguent in acholunc family jaundice and

2




Symptoms and Signs of Blood Diseases

whether severe abdomnal pan 1n a child 1s due to intussusception
or to anaphylactord purpura of the Henoch type It must however
be borne 1n mind that intussusception may develop at the site of a
purpuric bleeding 1nto the gut wall

Larger haemorrhages nto the skm also occur in a vanety of
diseases but are on the whole less informative than are petechrae
but 1t 15 necessary to palpate them carefully to determine whether
there 15 infiltration n addition to bleedmg as 1s commonly the case
1n Jeukaemas

If the existence of a haemorrhagic disease 1s suspected scarcity of
cutaneous haemorrhages whether petechial or otherwise must not
without further 1on be d as ind that the dis
ease1s a rmld one  The underlying pathological process may vary in
1ntensity from time to time and often 1n mild cases there may be
penods duning which no spots appear  If the history suggests the
possibility of a larval form of one of these diseases the degree of
capillary permeability should be tested as follows

The forearm 1s carefully inspected for petechsae and also for any
spots which might be confused with them and each one of these 15
clearly marked with a skin pencil  The cuffl of a sphygomanometer
1s then placed smoothly round the upper arm and 1s mflated 1o 2
point mud way between the diastolic and systolic pressures It 1s left
at this level for five minutes and the arm 1s then inspected for new
petechiae while a second 1nspection should be made five mnutes
later because some petechiae may develop slowly

If a more delicate method 1s deemed necessary the procedure may
be modified Thus after the first part of the test as described above
the cuff 1s again inflated after the inspection at the end of five minutes
has been made and 1t 1s again left inflated for five minutes In cascs
10 which the tendency to bleeding 1s a slight one the second test may
prove posttive when the first did not

Even 1 normal persons a few petechiae may develop under the
cuff but these are of little or no significance while a scanty crop may
occur distal to the cuff in healthy women just prior to or more
rarely duning menstruation  Of course the second method of
testing 15 the more likely to reveal such slight tendencies to
haemorrhage

Cutanegus eruptions are fairly common n the leukaenuas espect
ally in the chronic lymphatic type but petechiae are vnusual except
in pnmanly acute leukaemuas and i the termmal stages of the
chronic disease

There are two main groups of dermatological conditions which




‘The Tongue

the kidneys The mottons are normal or dark 1n colour quite unhke
those of the obstructive type
15 needed to d h the pecubar red colour of
patients with polyc) thaemia vera from ordinary cyanosis but once
the has been d thed 18 fairly obvious
The odd tints of meth lob and sulph lob
cannot easily be missed once they have been seen but they are mm
possible to describe
The sty greyness of the skn 1n cases of haemachromatosis 1s also
very striking and it 15 no longer quite as rare as 1t used to be  The
number of people Who have been given large numbers of trans
fusions 1s now quute considerable and as there 1s often some degree
of haemolysts after infusion of foreign blood 1ron 1s hikely to be
deposited m the tissues  Admittedly pigmentation of the skin by
this means 15 not common but 1t does occur after repeated trans
fusions have led to the deposiion of considerable amounts of iron
1n the spleen liver and skin  Then agamn the vogue for intravenous
mjections of iron could also lead to excessive deposition of the pig
ment 1f too many imjections are given We have therefore to
distingmsh  haemachromatosis mnto two types primary and
secondary
A few of the rarer cases of pigmentation are worthy of mention
Thus patchy pigmentation of the skin has been seen 1 cases of
aplastic anaemia and seems to be commonest when the damage has
been caused by vafious synthetic organic hair dyes
Pigmentation 1s found 1n quite 50 per cent of Gaucher s disease
The head neck and palms of the hands are most commonly 1avolved
but symmetncal brown discoloration of the legs from the knees to
the instep has also been reported A browmish pinguecula 1s almost
pathognomonic of this malady
In the very rare Hand Schuller Christian disease the sk may
‘become yellowish brown with small xanthomata sometimes in
groups sometimes diffusely scattered Small papules with reddish
edges and yellow centres have also been recorded
P with areas of leucoderma
(nitiligo) 1s frequently seen 1 chromc anaemas especially 1n
permicious anaerma aud the chrome hypochromic variety In the past
pigmentation m pernicious anaemia was often due to the long-
continued admmstration of arsenuc rather tban {o the underlying
disease  Such pigmentation 1s still seen 1n cases of chronic myelord
leukaerma i which arsenc has been admimstered for a year
or two

1



Svmptoms and Sigas of Blyod Diseases

10 chromtc myelowd leukaemia  Improvement in the patient s general
condition does not always affect the ulceration whereas dimnution
1o the size of the spleen 15 usuaffy followed by healing Thus X ray
treatment over the spleen i chronmc myelord lenkaemia 15 often fol

fowed by disappearance of such ufcers which leave a thin browmsh
scar  Stmularly splenectomy 1 acholunc jaundice 15 followed by
healing with residual pigmentation

In some cases of ly areas of pig aver the
malleoh may be found although no history of previous ulcers can be
obtained

Tsching 15 most important especially m Hodglins disease 1
which 1t may be the eatfiest complaint prurstus preceding the deve
fopment of glandular or splenc enlargement by weeks or months
No cutancous changes other than those due to scratching can be
detected tn most of these cases  Even histolagical examunation does
not reveal speaific lesions at this stage and the dhagnosis can there
fore only be made by the subsequent course of the tliness Some
umes such prurntus 1s accompanmed by an increase of eosnoplitls 1
the blood This 15 of course not pathogsomontc of Hodgkm s
disease but its presence 1s suggestive

Pugmentation general or local may be sigatficant  For example
there 15 the lemon yellow tint of pernicious anaemia which 15 now
rarely seen because treatment 1s tacted early A sumar tint usually
moare prononnced 13 ween 1n acholunc fanuly jauadice but here the
ntensity of the prgmentation considerably vanes from tine to ime
even without treatment.

Some degree of icteric occurs with afl
types of haemolytic disease and because of the climcal difference
between cterus of thrs type and obstructive jaundice some dis
cussion 1s needed

‘The usual symptoms and sigas of the obstructive type of jaundice
do not occur or are very much modsdfied 1z chromc haemolytic
diseases Thus although the skin and mucosae ase yellow the tint1s
different and however severe the haemolytic jaundice becomes 1t
never preseats the dark green colour 5o well known in severe cases
of the obstructive type Then agam there 15 nerther pruntus nor a
tendency 1o bieed a$ a result of haemolync jaundice while the ex
treme mental depression associated with the obstructive vanety 1s
abseat Bradycardia 1s not past of the picture of chronic haemotytic
saundice as 3t 15 of obstructive aundice

‘The urine 15 not dark m haemolytic jaundice because haemao-
bilirubi which has pot passed through the liver s not excreted by
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The Mouth

affects all the papillae of the dorsum and the edges of the tongue
leaving a smooth bald appearance * As a rule the atrophic process
only extends back as far a3 the aircumvallate papillae but in severe
cases even these may become strkingly reduced in size

1t 13 of the utmost importance to realize that efficient treatment of
the anaerma wall after a vanable but usually long time lead to re
formation of papillae  Such recovery of the structural changes in the
tongue 1s a much slower process than s restoration of the blood to
normal It 1s not known whether the improvement 1s due to better
nutrition of the papillae or whether liver extracts supply some specific
factor

In a case of pernicious anaemia under treatment the appearance
of the tongue should become normal within twelve months  If 1t
does not do so even although the blood 1s normal the dose of liver
extract should be increased  As pernicious anaemia 15 a deficiency
disease 1t should not be regarded as having been completely con
trolled unless a/l the chinical and haematological abnormalities have
duappeared

1In chromic hypochrome microcytic anaenna soreness of the tongue
1s also common but netther the patients complaints nor the ob
Jective signs are as striking as n permicious anaemia  Further itis
also common for the complaints of soreness to precede the onset of
climcal anaemia  Furring 1s usually slight and the tongue often has a2
red beefy appearance while the papillary atrophy so charactenstic
of pernicious anaerma 1s éither absent or sight Fissures at the angle
of the mouth are quite common and are often attnibutable to a con
comitant defictency of rboflavin

Dysphaga 1s farrly common and seems to be most troublesome
the cases that have the most severe hngual changes  As a rule this
dysphagia disappears when the anaemia 1s reheved by treatment
There are however cases in winch difficulty 1n swallowng 1s really
severe and this may be the presenting symptom (Plummer | inson
syndrome) In this condition the difficulty 1n swallowing may be
dimimshed but 15 not cured by relieving the anaerma and deed
even 1 well treated cases the ! of post-cricord
15 farrly common

The abnormal thinness of the tongue m some cases of acholuric
JSarly jaundice has already been mentioned but this does not cause
any discomfort

Soreness of the mouth and tongue 1s of course a well known
symptomin sprue Here 1t 1s not directly assoctated with the wtensity
* Small purple vancosities often develop on the smooth edges
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Symptoms and Signs of Blood Miseases

The Hair

Loss of Tustre of the hair often assocrated wath bnttleness 15 usual
1 aff forms of chironic anaemia but 1s less marked 1 the haemolytic
types Indeed 1t ts uncommon ta acholunc famdy yaundice

Eatly greyness s almost savarmble 11 pernicious anaemia some
tumes as a famuly ch itk not alt the bers of the
famdy develop pernicious anaemia  In other cases the only member
of the family to go grev early 1s the one in whom pernicions anaemua
later develops

A similar tendency to eatly greyness 13 found 1o chrome hypo-
chromic anaerma 1ts ncidence being highest in those famubes
which cases of both permicious and chrome hypochromic anaemia
oceur

Tt 1s also stnkwg that pernicions anaemia 1s much less common o
dark haired persons than n blondes

I d thuck of the hair with hursuties 15 part

of Cushing s synd: which 15 often pamed byer Y

‘FThe Nails

A dimmshed rate of growth sometimes accompanted by longt
tudmal ndgmg and brittleness occuts n many chronic anaemas but
the well known spoon nails (korfonychia) are almost pathognomaomc
of chrome hypochtormuc microcytic anaenua

‘The Tongue

1t 25 still the custom to look at every patient s tongue but thus has
regrettably become almost a meaningless mtual  The careful classi
ficatsons of the older school of physicians have to a great extent been
forgotten and as a result far less information 15 obtained by this
means than should be the case

In permctous angema the condition of the tongue 15 especially
interesting and important  As)s well known soreness of the tongue
15 a common complaint this mav be mote or less continuous or 1t
may occur only when hot or spicy foods are taken Even n the early
stages there may be a history of recurrent small ulcess at the up or
edges of the tongue and wndeed this may precede alf other signs of
anaerma by weeks or even months

Usually the tongue 15 stnkingly clean with no trace of furnng
even far back on the dorsurn  Except s the very earhest cases some
atrophy of the papillae can be detected usually rost strikingly at the
edges of the organ  In severe cases and 1a those that have not re
cesved treatment unl long afier the onset of the disease the atrophy
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‘The Mouth

affects all the papillae of the dorsum and the edges of the tongue
leaving a smooth bald appearance * As a rule the atrophic process
only extends back as far as the circumvallate papillae but 1 severe
cases even these may become strikingly reduced in size

1t 13 of the utmost importance to realize that efficient treatment of
the anaemia will after a variable but usually Iong time lead to re
formation of papiflae  Such recovery of the structural changes in the
tongue 1s a much slower process than 1s restoration of the blood to
normal It 1s not known whether the improvement 1s due to better
nutrition of the papillae or whether liver extracts supply some specific
factor

In a case of pernicrous anaemma under treatment the appearance
of the tongue should become normal withm twelve months If it
does not do so even although the blood 1s normal the dose of liver
extract should be increased As perntcious anaemua 18 a deficiency
disease 1t should not be regarded as having been completely con
trolled unless a/f the clinical and haematological abnormalities have
disappeared

In chronic hypochromic mcrocy tic anaemia soreness of the tongue
18 also common but nether the patient s complants nor the ob
Jective signs are as striking as 10 pernictous anaeria Further at1s
also common for the complaints of soreness to precede the onset of
chmeai anaemia  Furming1s usually shight and the tongue often has a
red beefy appearance while the papillary atrophy so characteristic
of pernicious anaerma 1s either absent or shght Fissures at the angle
of the mouth are quite common and are often attributable to a con
comutant deficiency of niboflavin

Dysphagza 1s farrly common and seems to be most troublesome i
the cases that have the most severe lingual changes As a rule this
dysphagia disappears when the anaemia 15 rehieved by treatment
There are however cases 1n which difficulty in swallowing 1s really
severe and this may be the presenting symptom (Plummer ¥ inson
syndrome) In this condition the difficulty 1n swallowing may be
dimnished but 1s not cured by rchevmg the anaerma and wdeed
even 1n well treated cases the d of pe
15 farrly common

The abnormal thinness of the tongue in some cases of ackoluric
Jamly jaundice has already been mentioned but this does not cause
any discomfort

Soreness of the mouth and tongue 15 of course 2 well known
symptom in sprue  Here 1t 13 not durectly associated with the intensity
* Small purple varicostties often develop on the smooth edges
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Symptoms and Stgns of Blood Diseases

of the anaemia and 1s likely to be quite as severe in the cases with
hypochromic anaema as mn those of the hyperchromic type
! Furnng of the tongue1s of course 2 usual finding 1n association
with carcioma of the stomach This 1s a common cause of anaema
m the middle aged and the presence of furring of the tongue serves
at least to some extent to differentiate 1t from pernicious anaemia

The development of a furred tongue 1n a sufferer from pernicious
anaemia should always arouse suspicion of the mtercurrent develop-
ment of carcinoma of the stomach It 1s uncertain whether the 1n
cidence of gastric carcinoma 1s higher than normal 1n patients with
pernicious anaemia but there 1s some reason for thinking that thisis
50

Severe infective and necrotic lesions of the tongue may occur 1n
association with acute leukaemia and agranulocy tosis

The Mouth and Fauces

The presence of gross mnfection of the buccal gingival and faucial
mucosa should arouse suspicion of the presence of a blood disorder
more cornmonly than 1t does In fact except in the most transient

oral and faucial blood 10n should be ded as
an essential part of the mvestigation  Even 1f all that 15 found as a
result of such an 1sthep of a simple I

1t will have been important because 1t will be clear that unc 15
dealing with some ordinary type of mfection On the other hand
all states in which the granular leucocytes of the blood are reduced
to low figures there s a great hability of infection of the oral cavity
agranulocytosis whether spontaneous or due to drugs 1s an out
standing example of such an occurrence but in acute leukaerma an
1dentical chinical condition may occur even 1f the number of white
cells 1 the blood 1s high because the majonity are immature and
abnormal forms which are of no value as a defence apainst infection

In agranulocy tosis the oral leston 1s almost purely necrotic whereas
1n acute leukaenua large or small nodular inhltrations and haemorr
hages may be found 1n addition to signs of infection

Bleeding into and from the buccal mucous membrane not accom
pamed by nfection may occur m any type of hacmorrhagic diathesis
and 1t 1s especially common 1n thrombocy topenic purpura although
apart from the presence of haemorrhages the mucous membranes
Jook normal JIn scurv) on the other hand bleeding occurs from the
gums which are always spongy and uvsually 1nfected

The condition of the tonsils should also be investigated  They may
be strikingly large in cases of ymphatic leukaerma particularly the
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The Spken

chronic form 2nd these may often be found when there 1s no obvious
Tocal infection and even before there 1s anv peneralized enlareement
of the lymphatic glands of the spleen It s 1important to recognize:
this possibility because a chrome leukaenua may suddenly become
acute after tonstllectomy Just as it may after tooth extraction

The Spleen
Some degree of lyas m with many
blood dyscrasias and detarls will be found in the appropriate sec
tions Here all that 1s necessary t a brief account of the methods of
exammation of the organ
Palpation of masses m the left hyvpochondnum 1s not always as
sumple as one might expect
If a spleen of normal shape becomes enlarged the lower pole wll
travel downwards and to the nght thus reaching the navel and lat~r
the nght 1hac fossa At the costal margin 1t will not be possible to
find a lumt of the mass because the organ extends betund the nbs
where 1ts size can only be deterrmuned by percussion I 1r addihion
to these characters a notch can be felt on the right hand edge of the
down growing mass there can be httle doubt that it 1s the spleen
Sometimes however the shape of the spleen 1s 1utaally abnormal
so that as it enlarges 1t passes almost strucht down the left side of
the abdomen reaching the left ihac fossa  Of course at the same
nme 1ts transverse size also tncreases and its night hand edge may
reach to or pass beyond the navel here again if the notch 1s pal
pable there can be hittle doubt as to the nature of the mass
Rarely 2 geatly enlarged left hep:mc lobe may closely sumulate
d can decrde the
nature of the mass Sometimes 1! 15 us:ﬁﬂ to distend the stomach
with gas 1 order to obtain a clear picture of the spleen
Palpation of the spleen should include an assessment of the
mobility of the organ which depends mainly upon the presence or
absence of adhesions The mass should therefore be gently moved
aud 10 addition any displacement due to change of postion e g
Inng on the nght side or in the knee-elbow position should
be noted
The question of the mobility of the spleen 1s important 1n cases 1n
which splenectomy may be necessary because 1 this way 1t 1s pos
sible to gain some 1dea of the difficulties that may be encountered at
operation
In cases 1 which a mass 1n the left hypochondnium s small or
perhaps 1s only suspected every possible maroeuvre should be tried
15




Symaptoms and Signs of Blood Diseases

Not only should the abdomen be carefully palpated with the patient
Iying prone while every attempt 1s made to cause adequate relaxation
of the abd fwalleg by g the patient 10 press hus head
firmly agamst the pilfow while fie sfowly breathes in and out butrtss
of conrse necessary 10 try and feel the mass while the patient 13 lying
1n various posiions and with care and skill even shght enlargement
of the organ can be detected  Sometimes palpation mn the knee
elbow postiton solves the problem  Percussion may help 1n cases of
doubt and 15 always useful for determining the upper fumt of the
mass I all these methods of exammation are used one can usually
determine with certainty whether or not the spleen 15 enlarged

In some cases the splenic nature of 2 mass ia the loft hypochon
drium can be proved ?y observing diminution of its size after a sub

of adreval

A 1 over a d spleen may reveal a sys
tolic murmur  This 13 2 usefvl finding because of such a murmur 1s
heard 1t 15 slmost certaw that the palpable mass 1s nerther an en
larged left hepatic lobe nor a spleen which has been pushed forward
by for example a retro perstoneal growth

The presence of a to and fro murmur synchronous with respsra
tion 1s proof of perisplenttss which 13 usually due to tafarction such
as 1s a common comphication 1n chronic myelord Jevkaenua

Spleen puncture 15 & procedure that can be employed o switable
cases and the results will be mentioned tn the appropriate sections
of this book  All that need be sard here s that the operation s
potentially dangerous and that 1t should therefore always be doue
by one with experience of the techmque

The Liver

Enlargement of the hver without concomuant splenomegaly s
uncommon 1n blood discases [t does however occasionally occur
tn Hodglan s disease as a result of diffuse or sodular wfiltration It
may also be found tn acute leukaerma particularly s the monacyte
t
y;;ienlargcmem of both Iner and spleen occurs sn many bloed
diseases  For example in chromc haemolytic anaenuas such as
acholunic fammly jaundice some degree of hepatom~galy sooner or
Iater develops although of course enlargement of the spleen pre
cedes this often by many years Then again 1n such rare conditions
as Gaucher s disease filtration of the hiver may lead to considerable
ipcrease tn size but this occurs only 1 the later stages that 15 10 say
long after the spleen has become enormous
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The Eyet

Lymphane Glands

Enlargement of lymphatic glands 1s a frequent concomstant of
disorders of the blood and may be generalized or confined to a few
groups The order sn which lymphadenopathy develops 15 ofien very
sigatficant because there are almost constant differences in the evolu
tion of the vanious diseases  For example enfargement of axillary
glands d:velupmg before apy other groups s more hikely to be due
1o chronie fymp than to Hodglua s duease Onthe
other hand 1mvolvement of cervical glinds before any others s
common in Hodgkin s disease although of course such isolated
eatargement may be due 10 many other causes e g oral sepsis Then
agan easly enfargement of the epstrochlear glands 15 quite common
w syphibis and may oceur weeks or months before geperahzed
lymphadenapathy develops

Careful palpation of enlarged glands may gwe much useful 1
formaunoa Thus the peculiar rubbery coasistence of the glands
Hodgkun s disease 15 very different from the hardness of glands that
are the seat of caronomatons flaon white the elasuc con
sistence of the glands w chrome lymphane feukaemuz ss almost
pathognomonye of that disease

Then again there 1s the question whether the glands are adherent
to one asother and to surrounding structuces and of at feast equal
smportance whether they are tender on pressure or are spontancausly
pamnful OF course 10 every case of lymphadenopathy examunztion
st be made to determine whether there ss any lesion in the area of
dramnage that mught account for the ealargement and it is ot only
necessary to search for rmnk!y septic focr because quite shght
lestons may be as for ex
ample the redness of the (‘auocs 1 glandular fever while a rash may
dicate the presence of rubelts  In short the ivestigation of en
larged lymphatc glands demands a detarled chmcal examination
wlule beanng w ruad that many of the causes belong to the field of
general medicine rather than fo that of hacmatology

Reprodaction

Amennrrhoea 15 2 classical symptom of anasma which 1s almost
mvanable r chlorosss Itis however almost as common to be given
astory of megorthagia  Obviousty such profuse menstrual Joss can
cause post haemorrhagic anaemea  whether it be due to some
gynaecological abnormality or 1o some blood disease such as throm
bocytopeme purpura What s however less widely realized 1s that
meaorrhagia may tesell be 2 sign of anacmia especally of the chronie
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Symptoms and Signs of Blood Diseases

hypochromic Variety and many a curettage has been performed on
women who have only needed to take large doses of iron by
mouth

In all chromc anaemias there 1s diminution of fertility 1n women
and usually a reduction of libido 1n both sexes Impotence may
develop in the male although it 15 to be remembered that priapism
15 a classical although uncommon sign of chronic myeloid leukae
mia 11 which 1t may be the imtial complamt

The testes do not usually show any clintcal abnormalities 1n blood
diseases but leukaemec infiltration etther umlateral or bilateral does
occasionally occur A hittle blood may be mixed with the semen m
thrombocytopenic purpura of both primary and secondary type

The Eyes

Pallor of the copjuctivae 1s a classical sign of anaemia but its
absence 1s not to be regarded as proof of the absence of anaema
because the shghtest degree of conjunctivitis will mask the
pallor

The sclern often reveals the shighter degrees of 1cterus and may
mdeed be the only site in which 1t can be recognized mn very mild
cases of haemolytic anaerma

A brownish pinguecula 1s charactensstic of Gaucher s disease

The ophthal pe 15 almost as indisp le to the |
logist as 1t 1s to the neurologist because changes in the fundus are of
great dragnostic sigmficance  Thus 1n haemorrhagic diseases the
occurrence of retmal haemorrhages may lead to blindness while 1
assoctation with shighter degrees of thrombocytopema the eye
grounds may be the only place in which haemorrhages can be
detected (Plate I figs 5 and 6)

1In the leukaemias retinal haemorrhages whether alone or accom-
panied by 1infiltrations and leukaemic deposits are quite common
particularly m the acute stages (Plate III figs 7 and 8)

The common subjective symptoms of anaemma such as spots
front of the eyes and dimness of vision are not usually accompanied
by detectable organic changes

The Urme
Examination of the urine should never be omitted Shight al-
1S mn severe and may y
chromc leukaemia especrally the chronic myeloid form
Great care should be taken 1n the exammation for albumen
order that Bence Jones proten 1f present 1s not missed It should
18




Respiratoty System
be that ths sub data of
about 60 or less and redissolves whcn the unne boils being agamn
precipitated as 1t cools to about 60 disappearing when 1t becomes
complclcly coId Although the presence of Bence Jones protein 1s not
of its presence should
always arouse great suspicion of this disease
Examination of the unnary deposit should not be omutted  In
some chromc b p ly i nocturnal
b 118 Iy present 1n the de
posit while in conditions of less constant haemolysis 1t can be found
intermuttently and usually 1 smaller amounts
In the lenk the ch 1 and abnormal cells
more or less lysed are always present 1 the urinary deposit and on
occasions a diagnosis has been made by this means at a time when
other chinical signs were equivocal
Casts may be present in any type of blood disease as a result of
assoctated nephritts but structureless ones are present in many cases
of myelomatosis and if found are diagnostic of the disease

Circulatory System

A presenting symptom 1n many cases of anaerma 1s palpitation
This 15 often associated with tachycardia but it may be due to simple
sncrease of arterial pulsation even when the pulse rate 1s not 1
creased The pulse pressure 1s often increased and if the apaema
1s severe 1t 15 sometimes possible to detect capllary pulsation i the
lips and finger tips

Precordial pamn either spontaneous or on exertton may closely
simulate angina espectally in cases of severe anaemia 1n the elderly
For some unknown reason such angtnal pain 15 commoner in per
nicrous anaenua than o the hypochromic types

Signs of congestive cardiac failure may owcur 1 any type of
anaemua This 1s frequently only shght and 1s mamifested by oedema
round the ankles It 1s commoner 1n pernicious anaemia than in
other type anaema

A systolic bruit 15 commonly audible being usually best heard at
the second pulmonary interspace although it may be audible all over
the precordium It 1s only 1n cases of sickle cell anaemua that there 1s
any real likehhood of the murmurs being confused with those of
orgamc heart disease

A hummung sound detectable over the cervical vessels ( bruit de
diable ) 1s common 1n all severe anaenmas but seems to be most
marked 1n the chrome hypochromic types
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Symptoms and Signs of Blood Discases

Respiratory System

It 15 probably true to say that the commonest presenting symptom
of anaerma 1s dyspnoea on exertion  This 15 often almost very stnk
g but apart from this symptom 1t should be noted that in cases of
ntense anaemua breathing 1s strikingly shallow even when the
patient 1s at rest

Anaemua atself 15 not the cause of any abnormal phystcal signs 1
the Jungs but any enlargement of the spleen however caused may
result 1 impairment of air entry at the left base where there 15 some-
times although rarely a small effusion n such cases

Neuro-muscular System

Headache giddiness faintness tinnitus black spots in front of the
eyes 1ntabiity and lack of power of mental concentration are
common complaints in all forms of anaemia they are of course due
partly to anoxia of the nervous system and partly due to muscular
xmbalanct As a rule there 15 1ncreased sensiivity to chd but 1 thc

mwhich the bolic rate 1s ck 1sticall;

there 15 dishke of hot weather

Gastro intestmal System

No specific symp oceur 1n blood d but 1 pernicious
before alternating 10n and diarrhoea are
common
The large malodorous stools of spruc are of course well known
The p of by helminths should be

borne 1n mmd 1 cases of any anaemra of obscure actiology espec
ally of course 1f there 15 eosinophilia 1n the penpheral blood

The onset of diarrhoea mn the course of the leukaemras and in
Hodgkan s disease often indicates the presence of infiltrations of the
ntestinal mucous membrane

Metabolism

Anacmua itself does not necessarily cause loss of weight Indeed
1n permicious anaemia Addison said  the bulkiness of the general
frame and the obesity often present a most striking contrast to the
pallor and exhaustion observable m every other respect It must
not however be assumed that loss of weight excludes the diagnosis
of perntcious maemia because as in all other forms of anaerma
malnutnition may become very noticeable

In leu aemuas especially the acute forms loss of weight 1s usually
rapid but 1n chronic cases nutntion 1s often well mamntaned untif
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Symptoms and Signs of Blood Discases

the late stages It should be borne m mind that some decrease of
weight may follow radiotherapy especially 1 chromc myelod
leukaermd mainly perhaps as a result of decrease mn size of the
spleen  When such treatment 1s successful the lost weight 15 how
ever rapudly regained because the previously elevated basal meta
bolic rate returns to 2 more normal level

Slight 1rregular pyrexia 1s common whenever anaemia 15 severe
but a distinct febrile reaction develops when rapid blood destruction
occurs e g 1a exacerbations of acholunc family jaundice

The Skeleton

Changes m the structure of the bones occur 1n assocaton with
many blood disorders and will be descnibed 1n the approprate
sections Asarule they do not cause chnically stnking signs except
i some cases of myelomatosis m which tumour ke masses and
spontaneous fraclures may develop The only other skeletal change
that can be by chnical 15 tender
ness on pressure over the sternum usually only over the lower third
This 1s 2 peculiar condition because 1t 1s patchy and unless the whole
surface of the bone 1s carefully examined by pressure with the finger
up 1t can easily be overlooked Even more peculiar 1s the fact that
such tendemess may not be revealed by percussion even when it 1s
extreme on pressure

Sternal 15 not pat} of the al
though 1t 1s much commoner 1n these diseases than 1n any others
Probably it results from pressure of actively proliferating cells on the
anteror plate of the bone and it 1s pot surprising therefore that it
may also be found in association with any actively regencrative
process e g dunng exacerbations of acholuric jaundice and 1 other
haemolytic anaemias
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CHAPTER 1l

SIGNS OF BLOOD DISEASFS
(HAEMATOLOGICAL)

1T has already been pomted ouvt that this book 1s mtended for
the gcnem phvsu:mn and practitioner  For this reasop only the
of & and reports wilf be descnbed
5o that a general mca of the pnnciples of interpretation can be
obtamed More detailed iterpretations wilf be found 1n the appro
priaie sections
An enormous lterature has grown up m connexion with the
blood cells and therr v; and q mn
various diseases but here only an outhine will be presented
Just as 1t 1s possible to treat a case of diabetes competently without
2 detailed knowledge of the finer pomts of the metabolsm and bio
cherustry of the carbohydeates and fats 5o 1t 15 possible to deal with
many perhaps most of the dyscrastas of the blood 1f certain basic
punciples are clearly apprehended  True enough the expert may be
needed 1n the early stages of these cases both mn order to assist m
making a d and m the best methods of

Tnvestigation of the Blood and Blood Forming Organs

The blood 13 not produced 1n the cirenlation the mites of the con
nnuous production and destruction of 1ts cells are the haemopoiethie
organs namely the bone marrow the Jymphane glands the spleen
and to aless extent the hver

n normal post natal life 1t 15 the bone marrow which plays the
mam part in the production of blood cells indeed the only part
the production of granular leucocytes and red cefls most of the
mmonocytes being produced in the spleen and the semainder of the
tetcatoendothelal system while lymphocytes also present 1n the
marrow are far more numerous i the lvmphadenoid organs where
the majonity of them are formed

Once the existence of a disorder of the blood 1s suspcctcd a senes
of fucther h not all the avail
able methods are necessary in every type of case

As a role examimations of the penpheral Blood enable sound
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Fig 2 (b)—Hiatus herma  Taken in the prone position clearly showing the
presence of a small portion of stomach protrudmg through the diaphragm
atongside the oesophagus



tiyelogram

inferences to be drawn as to the functional state of the haemopoetic
organs Inthis the most steps are
of the red corpuscles estimation of the amount of haemoglobmn
enumeration of the white cells and assessment of the number of
platelets Further i every case a more or less detarled examina
tion of the various types of cells must be camed out on staned
fitms

Bv these means the existence of anaema or polycythaemia and of
feucocytosss or leucopena 1s readily appreciated while examination
of stamned films permuts of the detection of quantitative and qualita
tive changes i the different types of white cells Sumilarly enumera
tion of the platelets may throw some light on abnarmalities of
bleeding and coagulanion

Vanous chemical are of h
e g icterus index plasma protemns ete but these specnl m:thuds
need only be employed 1n particular cases which will be discussed 1n
the appropriate sections

Obviously examination of the peripheral blood can only enable
one to draw mferences as to the state of the formative organs but
such inferences are of course subject to inaccuracy There may for
cxample be some disorder in the emigration of cells from the
haemopotetic argans nto the blood so for example the blood
pretuce (haemogram) may resemble that of aplastic anaemta when i
fact the formative organs are acuve (p 114}

Clearly then dwect examunation of the wdnidual formatwve
organs ean be of great value

Baae Marrow

Puncture of the sternum 15 the commonest method of obtaning
marrow for cytological exammation but other bones can also be
punctured  As a rule 1t matters hittle which bone 1s punctured becanse
the whole of the marrow 1n the body 15 10 the same functional state
The sternum has however the advantage of being easily accessible
and baving a thin antenor plate

In every case films should be made from the matenal obtaied by
marrow puncture and 1w addinon histological sections should be
made

The former procedure enahles the percentage of the different types
of cells to be ascertaned whxle abnormalities of structure are rela
tively eanlv n the of
cytoplasm and nucleus the presence of cell mclusions ete  The
histologscal methad however gives @ better msight nto the degree
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Signs of Blood Diseases

of cellulanty of the marrow and may also be the only method avail
able for demonstrating infiltrations  These may be 100 tough to be
spread out m films and can therefore be overlooked if the husto-
logical method 1s not also employed
The normal myelogram 1s as follows but st must be realized that
derable vanations with health occur

Leucocytic series

per cent

Myeloblasts 10-24
Promyelocytes 10-30
Neutrophil myelocytes

(half mature) 40-90
Neutrophil myelocytes

(mature) 40-90
Neutrophil metamyelocytes 10-40
Neutrophi staff forms rare
Neutrophl polymorphs 40 0-50 0
Eosinophil myelocytes 02-10
Eosinophit polymorphs 10-40
Basophil myelocytes rare
Basophil polymorphs 01-10
Lymphocytes 7 0-16 0
Monocytes 20-90
Plasma cells 03-10
Reticulum cells afew
Megakaryocytes a few

Erythroc) tie series

Pro erythroblasts 05-30
Normoblasts 50150

Some umdentifiable cells are also found but the greater the ex
perience of the observer the smaller the percentage

The proportion of nucleated red cells to white cells 1s normally
about 1 3 Gross vanations are significant

The Spleen

Investigation of the functional activaty of sthe spleen 1s a ime-con
suming procedure which 1s briefly discussed in the chapter on
hypersplenism

Spleen puncture can however reveal cytological changes mn the
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Coagulatron

same way as can marrow puacture but the procedure cannot be
employed 1n cvery case and indeed should not be attempted on a
spleen of normal size  The operation should never be done mn cases
of haemorrhagic disease

The normal splenogram 1s as follows

per cent
Reticulum cells 05-20
Erythroblasts 01-02
Myelocytes 01-05
Polymorphs 50-150
Eosmophils 02-10
Monocytes 10-30
Lymphoblasts very scanty
Lymphocytes 60 0-90 0
Plasma cells 00-10

Far more detailed sub-divisions have been published but fortu
nately n many cases careful mspection of films by an expert
suffices even without a differential count

It may be sard that the types of splemc change can be grouped as
follows

{a) Lymphatic reaction such as 15 seen in lymphatic leukaemra

(b) Myeload reaction which 1s seen most distinctly 1 chrome
myelo:d leukaerma but which 2lso occurs 1n association with varous
anaemias for example gross encroachment on the marrow by
osteosclerosis will lead to enlargement of the spleen which 15 due to
compensatory myeloid reaction

(¢) Erythroblastic reaction which forms a part of ordiary myeloid
metaplasia but also occurs 1n almost pure form in the rare Di
Guglelmo s disease

(d) Macrophage reaction Here there 1s much 1ncrease of mono-
cytes and phagocytic cells leading to ncreased size of the spleen
This 1s a type of change that occurs m such diseases as chromc
malana and chronic haemolytic conditrons

(e} Infiltrative conditrons  Spleen puncture may reveal the pres
ence of large pale cells eg Gauchers cells Less commonly the
typical giant cells of Hodgkn s disease may be found while 1n the
acute lenkaemias the mfilirating cells although resembling the
parent cells of the blood present abnormahties of structure

(f) Megakaryocyte reaction  As an isolated phenomenon this 1s
cxtremely rare but ap increase of megakaryocytes sometimes a
strking one 15 a common feature of myeloid metaplasia
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Signs of Blood Diseases

Gland Pancture

The fi | state of the lympt glands vares from time to
time and place to place  For this reason gland puncture cannot be
regarded as throwing a great deal of light on the functional condition
of the lymphadenoid tissue 1n general It 1s however a valuable
procedure m the diragnosis of such maladies as Hodgkin s disease
chronic tuh i! I 1 ete

1t 1s impossible to give figures for a normal adenogram because
the functional (and therefore also the structural) state vares greatly
from group to group and from time to time  An assessment of the
predonunant cell types and of the presence of abnormal cells suffices
for diagnosis 1 many cases of lymphadenopathy

Liver Puncture

This procedure 1s not without danger and 1s very rarely indicated 1in
diseases of the blood It may however be the only means of making
a diagnosis 1n early cases of chronic aleukaemic leukaemia partt
cularly the Jymphatic type

Blood Coagulation

A very large number of methods 1s available and only a few
general principles will be discussed here

Vanous methods of the time are employed
but 1t must be realized that if the result shows a deviation from nor
mal further investigation 1s immediately called for because a number
of factors on which coagulation depends 1s large

The bleeding time depends upon two main factors viz  the per
meability of the capillanes and the number of blood platelets In
every case of haemorrhagic disorder this simple method of mvestiga
tion should be employed but kittle attention should be paid to slight
vanations

1t must be emphasized that 1 every haemorrhagic disease it 1s not

to carry out q The structure of

the blood platelets for example may be as important as therr number

Other methods of exammation of the plasma have only limited
application 1n haematology and will be discussed tn the appropriate
places eg the Paul Bumnell reaction the fragihity of the red
corpuscles etc

At the end of this chapter will be found the normal figures a
Ruonledge of which 15 essential for the interpretation of the variatons
found in disease

A scheme of the development of the vanous cells found 1n the
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! Red Cells

circulation 1n health and disease 1s shown rather diagrammatically
m Figure T the general principles of which should be mastered if
a reasonable understanding of the subject 1s to be attamned

Red Cells

In health there 1s hittle vanatron 1n the shape or size of the red
corpuscles which are biconcave non nucleated discs about 7 2
mucrons 1n diameter  But 1n all condstions in which there 1s mcreased
formation of red corpuscles in the bone marrow vanations 1n size
are found This condition amsocytosts may be of two types thus
the average diameter may be less than normal 1e microcytosis or it
may be greater than normal 1¢ megalocytosis (macrocytosts) *
Corpuscles larger or smaller than normal are not necessarily 1m
mature but their presence 1n the blood 1s indicative of unduly rapid
formatton of red corpuscles Even so the two states do indicate
different types of response megalocytosts 1s an indication that there
15 a defictency of haemopoietic factor in the body while microcytosis
15 most commonly due to 1ron defictency

Slightly more pathological 1s the presence in the blood of corpus
cles of bizarre shapes (potkilocytosis) eg pynform or grossly i1
regular  Such a state 1s also indicative of an unduly rapid formation
of red corpuscles but usually indicates that thereis maddition some
abnormality of the marrow thus porkilocytosts although not
pathognomomic of pernicious anaemia 15 most marked 1 the
anaemias of this type 1¢e those due to deficiency of haemoporetic
factor (nide Chapter 1V)

Some anomalies of shape are however charactenstic of special
disease processes  For instance 1in acholunic family jaundice the
red corpuscles as seen in films appear to be smaller and darker than
normal This 1s due to their being spherical instead of discord and

such sphy 15 1stic of chromic
bemng most smkmg mn the familial type Then again 1n sickle cell
anaerma the red present a whic]

may not be recogmizable 1n direct films but which develops when the
blood 15 kept for a time 1n an atmosphere with a reduced oxygen
tension

Normal red corpuscles have a well stained edge and a pale centre
the pallid area corresponding to the thinnest part of the disc Now
as the red colour depends upon the amount of haemoglobin 1t fol
lows that decrease mn the amount of this pigment will result 1n an
increase m the size of the central area (hypochronua) and this may

The diference between macrocytes and megalocytes are given on page 66
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Signs of Blood Diseases

Gland Puncture

The functional state of the lymphatic glands varies from time to
tume and place to place For this reason gland puncture cannot be
regarded as throwing a great deal of Light on the functional condition
of the lymphadenord tissue 1n general It 1s however a valuzble
procedure in the d of such maladies as Hodghkin s disease
chronic tuberculosis malignant infiltrations etc

It 15 1mpossible to give figures for a normal adenogram because
the functional (and therefore also the structural) state varies greatly
from group to group and from time to time  An assessment of the
predomtnant cell types and of the presence of abnormal cells suffices
for dhagnosis m many cases of lymphadenopathy

Laver Puncture

This procedure 1s not without danger and 1s very rarely indrcatedn
diseases of the blood It may however be the only means of making
a diagnosis i early cases of chronic aleukaemc leukaemia pari
cularly the lymphatic type

Blood Coagulation

A very large number of methods 15 available and only a few
general principles will be discussed here

Vartous methods of estimating the coagulation time are employed
but 1t must be realized that if the result shows a deviation from nor
mal further investigation 1s immedately called for because a numbet
of factors on which coagulation depends 1s large

The bleeding time depends upon two mam factors viz _the per
meability of the capillanies and the number of blood platelets In
every case of haemorrhagic disorder this simple method of 1vestig2
tion should be employed but httle attention should be pud to shght
variations

1t must be emphasized that in every haemorrhagic disease it 1s not
sufficient to carry out quantitative examinatrons The structure of
the blood platelets for example may be as important as thewr number

Other methods of exammation of the plasma have only hmiied
application 1n haematology and will be discussed n the appmpm"
places eg the Paul Bunnell reaction the fragility of the red
corpuscles etc

At the end of this chapter will be found the normal figwes &
hnowledge of which 1s essential for the iterpretation of the Jariations
Sound in disease

A scheme of the development of the various cells found m the
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' Red Cells

circulation in health and disease 15 shown rather dagrammatically
in Figure T the general principles of which should be mastered 1f
a reasonable understanding of the subject 15 to be attained

Red Cells
In health there 1s little \anauon m the shapc or size of the red
les which are b d discs about 7 2
microns in diameter  Butin all condmons 1 which there 15 mcreased
formation of red corpuscles m the bone marrow variations in size
are found This condition anisocy fosis may be of two types thus
the average diameter may be less than normal 1¢ nucrocytosis ot 1t
may be greater than normal 1¢ megalocytosis (macrocytosis) *
Corpuscles larger or smaller than normal are not necessanly 1m
mature but their presence in the blood 1s indicative of unduly rapid
formation of red corpuscles Even so the two states do indicate
different types of response megalocytosts 1s an mdication that there
15 a deficiency of haemopozetic factor 1n the body while microcvtosis
1s most commonly du¢ to won deficiency

Slightly more pathological 1s the presence m the blood of corpus
cles of bizarre shapes (porkilocytosis) ¢ g pynform or grossly i
regular  Such a state 1s also indicative of an unduly rapid formation
of red corpuscles but usually indicates that theress mnaddition some
abnormality of the marrow thus poikilocytosis although not
pathognomome of permicious anaemia 1S most marked i the
anaemuas of this type re those due to defictency of haemopoetic
factor (vide Chapter IV)

Some anomalies of shape are however charactenstic of special
disease processes  For instance 1n acholunc family jaundice the
red corpuscles as seen in films appear to be smaller and darker than
normal  This 1s due to therr bemng sphercal mstead ol‘ discold and
such spherocytosis 15 ¢h of chronic h
being most striking in the familial type Then agan 1n sickle cell
anaerma the red corpuscles present a falaiform appearance which
may not be recognizable in direct films but which develops when the
blood 1s kept for a time 1n an atmosphere with a reduced oxygen
tension

Normal red corpuscles have a well stained edge and a pale centre
the pallid area corresponding to the thinnest part of the disc Now
as the red colour depends upon the amount of haemoglobin 1t fol
lows that decrease 1n the amount of this pigment will result 1 an
wcrease m the size of the central area (iypochromia) and this may

The difference between macrocytes and megalocytes are given on page 66
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Stgns of Blood Diseases

Gland Puncture

The functional state of the lymphatic glands varies from time to
time and place to place For this reason gland puncture cannot be
regarded as throwing a great deal of light on the functtonal condition
of the lymphadenoid tissue 1n general It 1s however a valuable
procedure 1n the dxagnosxs of such maladnes as Hodghin s disease
chronic tub ete

It 15 1mpossible to give figures for a normal adenogram because
the functional (and therefore also the structural) state varies greatly
from group to group and from time to time An assessment of the
predominant cell types and of the presence of abnormal cells suffices
for diagnosis 1n many cases of lymphadenopathy

1wver Puncture

This procedure 1s not without danger and 1s very rarely mdcated in
diseases of the blood It may however be the only means of making
a diagnosis in early cases of chromic aleukaemic leukaemra, part
cularly the lymphatic type

Blood Coagulation

A very large number of methods 18 available and only a few
general principles will be discussed here

Various methods of the lation tune are empl
but 1t must be reahized that if the result shows a deviation from nor
mal further investigation 1s immediately called for because a number
of factors on which coagulation depends 1s large

The bleeding ttme depends upon two man factors viz the per
meability of the capillaries and the number of blood platelets In
every case of haemorrhagic disorder this simple method of mvestiga
tion should be employed but little attention should be paid to shight
vanations

It must be emphasized that in every haemorrhagic disease 1t 1s not
sufficient to carry out quantitative exanunations The structure of
the blood platelets for example may be as important as their number

Other methods of examination of the plasma have only limited

and will be d d mn the

places cg lhe Paul Bunnell reaction the fragihty of the red
corpuscles et

At the end of this chapter will be found the normal figures a
knowledge of which is essential for the interpretation of the variations
found in disease

A scheme of the development of the varous cells found in the
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Leucocytes

demand for red eells or as a result of imitation of the marrow for
crample by deposits of tumous-cells

The above description apphies to the normal process of formation
of ted corpuscles but when there 15 deficiency of haemoposetic
factor {p 66) a different process occurs (megaloblastic blood forma
tion) ‘Thas 15 briefly descnibed on page 66

The mature red corpuscles of course not a complete cell as the
nucleus has been lost It possesses neither long hife nor the power
of reproduction  The present view 1s that the maxumum life span of
the red corpuscle after 1t leaves the bone marrow 15 in the region of
one hundred and twenty days There s thus throughout Iife con
tinuous formation of new red corpuscles in the bone marrow and
destruction at the periphery  The exact mode of destruction of effete
red corpuscles 1s still uncertain but from a practical pomt of view this
1s pechaps of little importance  What has to be realized 1s that this

method of the of the

red corpuscles 1s 1n fact an example of biological economy  Thus
the haemoplobin which 1s set free 15 sramedsately broken down into
a compound containtng sron which 1s used over and over again 1in
the bone marrow 1n the process of bulding up new haemoglobin
while the other motety which s 1ron free 1s known as bilirubin - This
1s transported to the hver where 1t undergoes some chemical modifi
cation after which 1t 1s excreted 1n the bile where 1t plays its weil
known physmloglca\ part nthe dxgcslmn of fats etc Thus bilitubin
has not exh Iness because 1t has been
shown that st plays an important part i the absorption and utiliza
tion of wron

Examples of the interpretation of blood counts will be found
scattered throughout the book in appropnate places

Leucocytes

The mdividual types of white cells differ from one another in
structure and fum:uon and their vanations bolh n number and
quah(y can gwc an
phils 1} ca\l:d phs) are cells with a
remarkz\blc power of phagocytosis mmn\y uf very small particles
such as bactena and 1t was for this reason that they were called
microphages  Oddly enough polymorphs are much more active 1n
temoving coccr than bacilh and 1t 1s therefore not surpnsing that
they 1ncrease in number in response to many of the infective diseases
due to cocer and 1f suppuration occurs it 1s the polymorphs that
become the pus cells
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Signs of Blood Diseases

be so severe that only the edge of each corpuscle 1s pink (pessary
corpuscle)

It must be realized that the normal corpuscle 15 saturated with
haemoglobin and if the average haemoglobin-content of the cor
puscles 15 above normal {(fiy perchrorua) this can only be due to an
ncrease 1n their average size (macrocytosis or megalocytosisy Thus
an anaemia 1n which the colour index 1s above 1 0 (vperchromic
angerua) must also be macrocytic or megalocytic but the converse
does not necessanly follow because in the presence of iron
deficency a macrocytic or a megalocytic anaemma can be hypo-
chromic  On the other hand microcytic anaemias must always be
hypochromic while hypochromic anacmras may be normocytic
macrocytic megalocytic or mucrocytic

Even in health a very small proportion of the red corpuscles in the
circulation show signs of being shghtly immature they stain shghtly
blutsh {poly chromasia) mstead of the usual pink colour Itis how
ever difficult to recognize shght vaniations of tint with certainty and
1t 1s therefore better to use the method of wital staming By this

d shightly red corpuscles are shown to contam 2
fine net work which 1s easily d ble under the pe so
that the exact percentage of these immature elements can be deter
mined Obviously an increase of such reficulocy tes 1ndicates that
very active formation of new corpuscles 1s going on  The value of
reticulocyte counts 1n greatest in the early stages of the treatment of
permictous anaemia (p 69) when their presence 1n adequate numbers
15 1ndicative of respouse to a preparation containing enough haemo
potetic factor

The red corpuscles during normal post natal hife are formed only
1 the bone marrow where they anse from cells contaimng nucler
(normoblasts) If the process is traced backwards from the red
corpuscle 1t will be found that the cell immediately preceding the
reticulocyte 1s one with a dense nucleus 1n which no structure can be
detected  Less mature 15 a simfar cell 1n which the nuclear structure
resembles a cart wheel while the cytoplasm 1s polychromatic 1€
not filled with haemoglobm  Then the least mature cell of this
erythropotetic series has dark blue cytoplasm and a rather coarsely
mottled nucleus The process of 15 thus d
by ncreasing density of the nucleus progressive pinkness of the
cytoplasm and decrease in the size of the cell until the nucleus 1s
lost and the ordinary red corpuscle 1s formed

Nearly all these stages may be found 1n the circulating blood m
1 di either as a resp to greatly nereased
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Leucocytes

demand for red cells or as a result of imtation of the marrow for
example by deposits of tumour-cells

The above description applies to the normal process of formation
of red corpuscles but when there 1s deficiency of haemopoietic
factor (p 66) a different process occurs (megaloblastic blood forma
tion) This s briefly described on page 66

‘The mature red corpuscle 1s of course not a complete cell as the
nucleus has been lost It possesses nerther long life nor the power
of reproduction  The present view 15 that the maximum Iife span of
the red corpuscle after 1t leaves the bone marrow 1s 1n the region of
one hundred and twenty days There 1s thus throughout hfe con
uinuous formatton of new red corpuscles in the bone marrow and
destruction at the periphery The exact mode of destruction of effete
red corpuscles 1s still uncertain but from a practical pont of view this
1s pethaps of little importance  What has to be realized 1s that this

gant method of the of the

red corpuscles 1s 1n fact an example of biological economy  Thus
the haemoglobin which 1s set free 1s immediately broken down 1nto
a compound containing won which 1s used over and over again 1n
the bone marrow 10 the process of building up new haemoglobin
while the other morety which 1s tron free 1s known as bilvubm  This
15 transported to the liver where 1t undergoes some chemical modifi
cation after which 1t 15 excreted 1n the bile where 1t plays its well
known phystological part in the digestion of fats etc Thus bilirubin
has not exhausted its haematological usefulness because 1t has been
shown that it plays an important part i the absorption and utiliza
tion of 1ron

Examples of the interpretation of blood counts will be found
scattered throughout the book m appropriate places

Leucocytes

The individual types of white cells differ from one another m
structure and function and therr varations bo!h n number and
quality can give and

‘The neutrophils (commonly called polymorphs } are cells with a
remarkable power of phagocytosis marnly of very small particles
such as bactenia and 1t was for this reason that they were called
microphages Oddly enough polymorphs are much more active m
removing coce than baciilt and 1t 1s therefore not surpnsing that
they 1ncrease in number 1n response to many of the infective diseases
due to cocts and 1f suppuration occurs 1t 1s the polymorphs that
become the pus cells
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Signs of Blood Diceases.

Increase m the number of leucocytes (feucocyfoss) i coeraf
mfections 15 due to wereased activity of the marrow and 1 s not
surpnising that the supply of mature polymorphs may fail to mest the
demand there will then be found some neutrophils rather less
mature than polymorphs A shyt to the left 15 thus indicative of an
active marrow responding to the di ds made on it, although with
a hittle dufficulty the sigmificance of a shft to the left 1n infections s
therefore comparable with that of reticulocytosss 1n anaemuas
Clearly the intensity of the response can 10 some extent be judped
by the degree of immaturity of the cells that emerge from the marrow
Thus if metamyelocytes are found n the blood 1t 1s probable that
the stratn on the marcow s less severe than if many myelocytes are
present  Examples of interpretation of blood pictures in nfectne
conditions are gven in Chapter 20

The amount of mformation that can be obtamed from careful
examnation of the neutrophis 1n infective diseases 18 really very
great and m difficult cases 1t never suffices to know only the totat
number of white celis per cubic millimetre and the percentage of
neutrophils more delicate observations are essential Thus not onty
must sigas of immiaturity of the neutrophls be fooked for but the
structure of the mdividual celis must be considered

Just as polvmorphs that have become pus celfs show signs of
degeneration 50 I severe infections do the neutrophils 1n the
blood Thus the granules may become unduly dark (foxic granula
fion) the nucler may be denser than normal and there may be
vacuoles 1n the cytoplasm

In overwhelmuing infections 1n which the marrow s so damaged as
to be unable to respond adequatelv there will be hitle or no increase
m the number of neutrophuls 1n the blood but there wali neverthe
less be changes m these cells e g degenerate forms and perhaps
immature cells

It cannot be too strongly emphasized that 1f 15 untrue o suppose
that the height of the white ceil count 1s 10 atself an indication of the

degree of severity of an infe or of the of

lt 15 far more from the guakyy of the leucocytes than from thei
bers that can be drawn  It1s therefore al

ways msumcxcnt to ask for a lcucocyte count without at the same

time diig a detaded d m which special

attention must be paid to the degree of immatunty of the cells and to

the p ar absence of d forms

Fven with a knowledge of these first principles errors are hikely
unless interpretations are based on a sound knowledge of the natural
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Blood Groups

history of the blood-changes n disease Thus although there 1s no
senies of blood pictures that 1s really pathognomonic of various
mfections there are particular groups of blood changes that are
specially hikely to be found m av:rage cases For th(s r:ason
Chapter 2015 devoted to
ie to an account of those b]ood pxctures that are common in
different diseases which are not themselves at least primanly
affections of the haemopoietic organs

The neutrophils are the elements which typically react to in
fections by cocer but 1n infections with bacilli they do not as a rule
increase indeed they may dimunish in number Thus 1n such a
disease as typhoid fever there 1s reductson 1n the total number of
Whlle cells (Ieucopema) with increase either selative or absolute of

h the phils may show and

regenerative changes 1¢ they obviously play some part in the vital
response Indeed such a complication as perforation of the intestine
15 followed by a prompt increase 1n the number of neutrophuls

In health the Lfe of 2 polymorphonuclear lencocyte in the blood
1s only three to five days

The monocy tes which are phagocytic elements capable of ingesting
larger particles than bactenta and are therefore known as macro
phages are found 1n increased numbers of many diseases due to
infection by protozoa Sometimes indeed the parasite iself (or
some of 1ts products) may be found lying inside these cells

The eosmophuls the function of which s still uncertain are found
n ncreased numbers m most diseases associated with sensitivity to
foreign protems

Basophils are always scanty n the blood and little 1s known about
them Ewidence s however accumulating that they either form or
at any rate carry heparn

Platelets play an essental part 1n the process of coagulation De
crease in therr number (thrombocy topema) 1s associated with a tend
ency to bleeding whereas excess may lead to thrombosts These
facts are of great practical it with
contemplated surgical operanons For example splenectomy 1s
almost always followed by mcrease in the number of platelets
{thrombocy tosis) 1f then they are present in normal numbers before
the operation they may rise so high after 1t as to lead to widespread
thromboses This possible danger should always be borne m mmd
when deciding on the of such d as
jaundice and Banti s disease

The duration of Lfe of the platelet vanes greatly because unhke
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Signs of Blood Diseases

the red cell once 1t has performed 1ts function st disappears but 1t
seems that on the average sts duration of Iife 15 two to four days

Plasma

It 1s only tn recent years that the chemcal and physiological
changes 1n the blood plasma and serum have become of importance
m haematology

The most sigmficant changes are those which are found 1n the
plasma proteins (albumin and globulin) and these are particularly
sigmficant 1 those diseases m which plasma cells are greatly 1n
creased e ¢ myelomatosis (p 146)

Of course the presence of abnormal substances or abnormal
quantities of normal substances such as bilirubin are also sigmificant
especially in haemolytic diseases

Blood serum 1s essentially the same as plasma except that the
fibrinogen has been removed 1n the process of clotting

7’

Blood Groups

There are four main groups in man and although 2 number of
sub groups have been discovered 1n recent years 1t will be sufficient
for the present purpose to outline the older knowledge The mnvestt
gation of blood groups irregular antuibodies etc 15 so ighly
specialized a procedure that it must be entrusted to special labora
tories

The four main blood groups depend upon the fact that the human
red corpuscles may contain two agglutinable substances which are
koown as A and B These may both be present (blood group AB) or
only one may be present {(group A and group B) or neither may be
present (group 0)

Human serum may also contain agglutinins which naturally do
not agglutinate their own corpuscles  These agglutinins are known as
eand 8 Thus nserum of group A B1s present which can agglutin
ate corpuscles of group B In the serum of group B a ts present while
1n the serum of 0 both a and B are present  Obviously therefore the
serum of AB contains no agglutimins

A full description therefore of the four groups would be A=Af
B=Ba O=0a g while the full description of the fourth 1s AB

The genes of the four blood groups are inhented according to
defimte laws and 1nvestigation may be of value in cases of disputed
patermity  The details of this are too complicated to be discussed
here and are 1n any case not of clinrcal value  Other factors which are
not of very great fi mn with blood
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Normal Figures

are known as M N and P while recently other factors have been
discovered Norne of these are however sufficiently important to
find a place here the same s not true however of what s known as
the rhesus system (Rh)

It 15 now known that erythroblastosis (haemolytic disease of the
newbornp 99) depends upon an antagonism between the blood of the
foetus and that of the mother This 1s very rarely due to the ABO
system but depends upon an entirely separate one—the Rh system
Very bniefly 1t may be said that mankind 15 divided 1nto two groups
viz those whose blood contams the factor Rh and those from whose
blood 1t 15 absent  An Rh positive foetus developing 1n an Rh nega
tive woman will evoke the formation of ant: Rh substances This 1s
a soluble haemolysin which 1s essentially the cause of the haemolytic
disease of the newborn and 1s occastonally the cause of severe or
even fatal transfusion reactions

NORMAL FIGURES
Red corpuscles 4 8-5 5 million per cmm
Haemoglobm 12-15 grammes per cc

It 1s still usual to give the haemoglobin figure 1a the form of a
percentage the normal being between 90-96 per cent

Leucocytes 4-9 thousand per ¢ mm

Platelets 200 000-350 000 per c mm
Differential count

Neutrophils per cent

Staff forms (very shightly immature)

Polymorphs 33-70
Eosmnophils -5
Basophuls 0-2
Lymphocytes 15-50
Monocytes 4-8

Plasma Proteins
Albumin 3467
Globulins 1229
Fibrinogen (1n plasma) 0206

The total plasma proteins 1¢ fibnnogen albumin and globulins
=5 8-8 6 per cent
Serum proteins 1e albumin and globulins=5 6-8 5 per cent
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Signs of Blood Duiseases

the red cell once 1t has performea sts function st disappears but it
seems that on the average sts duration of hfe 1s two to four days

Plasma

It 15 only mn recent years that the chemical and physiological
changes in the blood plasma and serum have become of mportance
1 haematology

The most signihcant changes are those which are found i the
plasma protewns (atbumua and globuln) and these are particularly
significant in those diseases 1 which plasma cells are greatly
creased e g myelomatosis (p 146)

OFf course the presence of abnormal substances or abnormal
quantities of normal substances such as bilirubmn are also sigmficant
especially n haemolyhe diseases

Blood serum 15 essenuially the same as plasma except that the
fibnnogen has been removed 1a the process of clotting

.

Blood Gronps

There are four mam groups m man and aithough a number of
sub groups have been discovered 1n recent years it will be sufficient
for the present purposc to outhoe the older knowledge The mvesh
gation of blood groups iregular antibodies etc s so bighly
specialized a procedure that 1t must be entrusted o special fabora
tores

The four man blood groups depend upon the fact that the human
ted corpuscles may contamn two agglutinable substances which are
known as A and B These may both be present {(blood group AB) or
only one may be present (group A and group B) or naither may be
present (group 0)

Human serum may also contam agglutinins which naturally do
not agglutinate their own corpuscles  These agglutinins are known as
aand § Thus mn serim of group A B1s present which can agglutin
ate corpuscles of group B In the serum of group B a1s present while
sn the serum of 0 both v and g are present  Qbviously therefore the
serum of AB contans no agglutinins

A full description therefare of the four groups would be A=A
B=Ba O=0a 8 while the full description of the fourth 1s AB

The genes of the four bload groups are whented according to
defimite laws and investigation may be of value in cases of disputed
patesaty  The details of this are too complicated to be discussed
here and are 1 any case not of chinical value Other factors which are
not of very great m with blood
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THE ANAEMIAS



Signs of Blood Discases

Various 1ndices
Colour index —  Haemoglobin percentage

red corpuscles 1n millions X 100

Diameter of red
corpuscles - Price Jones curve
Diffraction methods
normal mean diameter = about 7 2 microns

Mean Corpuscular Haemoglobin Concentration M CHC) =
Haemoglobin 1n grammes per 100 ml blood
Vol of packed red cells per 100 m1 blood

Normal 1s 32-38 per cent

This value rep the real of b lobin 1n the
blood It 1s therefore useful too m recogmzing iron deficiency

Mean Corpuscular Volume (M CV) =
Volume of packed cells per 1 000 m1 blood
Red cells in millions per ¢ mm

Normal 1s 78-94 cubic microns (¢ z)




THE ANAEMIAS
INTRODUCTION

THE term anaemia has two matn meanings Thus chnically 1t
13 often loosely employed to mean nothing more than pallor which
may or may not be accompanied by abnormality of the blood
More accurately the term 1s used to mean a reduction below normal
levels m the number of red corpuscles 1n the quantity of haemo
globin or of the volume of packed red corpuscles or to two or all
three of these states

Although the haematologeal defirition of anaemua 1s the more
accurate 1t must be remembered that anaemra was a condition re
cognized by clinictans long before the more delicate criteria had been
worked out and mtially at least 1t1s our purpose here to emphasize
the symptoms and signs on which a clintcal diagnosis of anaemia and
of blood disorders 1n general can be based Evenso itisessential to
give an account of the modern haematological classification of
anaemias

Briefly 1t may be said that the causes of anaemia are as follows
loss of blood (haemorrhage anaenua) destruction of blood 1n the

(h ) failure of ad; formation of blood
as a result of some deficiency (deficrency anaerma) and destruction
of the formative organs (kypoplastic and aplastic anaennas)

Apart from such an aetiological classification although not m
contradiction to 1t there 15 a more morphological one which has
much to commend 1t particularly to the laboratory worker Thus
the average suze of the red corpuscles may be greater than normal
(megalocytrc and macrocytic anaenuas) If ass usual 1n these con
dittons there 1s an excess of haemoglobm one speaks of hyper
chromic megalocytic or macrocy tic anaemia

Megalocytic anaemia occurs when the amount of haemopoietic
principle 1s deficient (see also p 66) and 1n addition to the usual
symptoms and signs of anaemua this state presents certain clinical
features on which a diagnosis may often be based

In contradistinction there 15 a state in which the average content
of haemoglobin 1s less than normal this 1s hypockromic anaerma
which 15 due to a deficiency of ron however brought about As a
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THE ANAEMIAS
INTROBUCTION

THE term anaemya has two mam meanngs Thus chimeally st
15 often looscly employed to mean nothing more than pailor which
mav ot may not be accompanied by abnormahty of the blood
More accurately the terms used to mean a reduction below normal
fevels 1n the number of red corpuscles in the quantity of haemo-
globin or of the volume of packed red corpuscles of to two or all
three of these states

Although the haematological definition of anaemia 1s the more
accurate 1t must be remembered that anaemia was a condition re
cognized by chinicians long before the more deheate entena had been
worked out and snitially atleast 1t 15 our purpose here to emphasize
the symptoms and signs on which a clinical diagnosis of anaemia and
of blood disorders n general can be based Even 5o 1tis essenhial to
give an account of the modern haematological classification of
anaemas

Briefly 1t may be smd that the causes of anagmua are as follows
loss of blood (haemorrhagic anaerma) destruction of blood 10 the
body (haemolytic ) fanure of ad of blood
as a result of some deficrency {deficiency angenna) and destruction
of the formative organs (ypoplastic and aplastic anaemias)

Apart from such an aetiological clasuification although not in
contradiction to 3t there 1s a more morphologieal one which has
much to commend 1t paruicularly to the laboratoty worker Thus
xhe average size of the red corpuscles may be greater than normal

If and macrocy tie ) If asis usual i these con
dmons there 1s an excess of haemoglobin ope speaks of hyper
chromic megalocy tie ot macroc) tic anaenug

Megalocytic anaema occurs when the amount of haemopoetic
principle 1s deficient (see also p 66) and m addwion to the vsual
symptoms and signs of anaemia this state presents certamn climcal
features on which a diagnosis may often be based

In contradistinction there 1s a state in which the average content
of bacmoglobin 15 less than normal this 18 hypochromc angerna
which 15 due to a deficiency of iron however brought about Asa
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Types of Anaemx

rule the average dameter of the corpuscles 1s decreased i this
condstion, and one then spmks of h);‘ochramzc pucrocstic ancemia
Finally, there can be of h and red

1 equal proportions while the average diameter 15 unchanged. “This
18 normoc) tic normockroruc angemia such as occurs as an mmmediate
result of haemorrhage 1 aplastic anaerua and mn some tvpes of
haemolytic apaemia,
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. CHAFTER Ul
TYPES OF ANAEMIA

Causes of Anzemiz
THROUGHOUT Lfcthere destruction of ¢ffe d
corpuscles and formation of new ones  During this process haemo-
globin1s of course hberated and 1s broken down 1ato two parts the
one contamning the 1ron and the other the protein  The former 15
sphit again snto an iron-contaiming substance which 1s used for the
formation of fresh haemoglobiz while the iron free moiety 15 ex
creted mainly as bilirubin 1n the bile although some goes to the
formation of urobilin and stercobilin
Clearly then considerable amounts of the constituents of red
lesand of h )] must be ble if the blood picture
1s to be kept constant  This 1s a fundamental fact to be borne
rand 1n a discussion of the causes of anaemua

Avaemia Due to Loss of Blood

Sudden loss of a large amount of blood must always cause an
anaemta which 1s of course proportional to the amount lost while
transiently the total blood volume also falls  Very rapidly flud
passes from the tissues into the circulation and then of course there
13 reduction 1n the number of corpuscles per umit volume of blood
while the haemoglobin 1s proportionately reduced  The colour index
is therefore the same as 1t was before the haemorrhage but as the
total amount of the respiratory pigment is dimumshed there 1s
anoxaemsa of all the tissues including the bone marrow which 1s
stimulated to increased formative activity by this reduction of oxygen
tension But 1f the amount of blood lost has been considerable there
will be a shortage of the necessary matenals for the formation of new
corpuscles especially of iron which 1s not stored 1 large amounts in
the tissues except 1n taccessible form mainly as myohaemoglobin
10 the muscles which 15 almost immune from reduction by increased
demands on the part of the marrow It 1s obvious thersfore that
dunng the process of restitution there will be wsufficient 1ron
available and 1n consequence the colour 1ndex will fall te hypo-
chromic anaemia will develop
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Types of Anaema

Repeated smaller lasses of blood (chrore haemorrhagic ansema)
will naturally, be of the same type but the hypochromua 1s ikely fo
be even more miense because of the prolonged depletion of the iron
Teserves of the body

Amoment’s thought will show that any deficienty of sron howeyer
caused will lead to hypochromic anaenua

Tron deficiency Anaemua

The anaemna that follows haemorrhage acute or chrome 15 foa
very great extent due to reduction m the amount of tton avaiable
{or the formation of haemoglobin but 1t 15 not eustomary to include
1he haemorrbagme anaemias among the ron defipency ones perhaps
because lass of blood 15 50 spectacular an event

Tron deficsency may anse 1n 3 variety of ways wiz insuffictent 1o
take 1nadequate absorption from the intestine and theoretscally at
least ncomplete utdizatron of available won m the tissues

fron deficiency anaenua due to msufficsent intake 15 a sefatwely
common condmon espectally m women 1 the reproductne age
because of the considetably monthly loss of the metal and also of the
strains of repeated pregnancies It 15 true fo say that i spute of the
conservation of most of the iron from destroyed red corpuscles the
average person hves rather near the verge of yron deficiency manly
because a good deal of the iron present in food 1s not converted iwto
a form capable of absorption in the intestine  Any cause of mereased
utihzation of iron may therefore lead to the development of kypo
chronue anaenna  For mstance during pregnansy especially duning
the fast three months or « cases of twins the demands of the foctus
may be so great as to deplote the maternal tssues of wron

Iron deficiency angentsa due to nadeguate cbsorption s a very
commeon condition which ocevrs most strikngly of thers s absence
or gross defisenicy of hydeochlonic aad wr the gastric yuce This 15
perhaps the commonest cause of chronic hypochromic anaemia
muddle sged women but 1t also oceuts after extensive resection of the
starach and Jess commanly as a result of gastnc cancer In fact 1
the absence of hydroctionic acid only about half as much tron as
normal 15 absorbed

Another cause of deficient absorphion of sron is as mught be
expected chzome darrhoea whateves its cause  For example
sprue hypochronue anacma ss the sule and «t 1 only m the most
severe or the very prolonged ¢ases that the anaerma becomes of the
permiious type

Anaeria due 1o mcomplete unl ation of iron 15 not a clearly defined
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conditton but there 1s no doubt that the metabolism of iron 15 dis
turbed 1n many nfections and the associated anaerua 1s almost
certanly due to failure to use the substance On the other hand this
1s not a complete explanation because 1n some cases of anaemra
assoctated with mfection intravenous mjection of 1ron 1s about
thirty times as effective as 15 a simlar dose by mouth indicating that
failure of absorption 1s at least as important as inability to
metabolize the metal

Anaema due to deficiency of a specific haemoporetic substance
As 1s now well known 1n 1925 Mimot and Murphy published therr
results on the treatment of pernicious anaems2 by a diet containing
large amounts of uncooked hver This was the beginning of the
modern treatment of this disease which 1s now kanown to be due to
absence or deficiency of a specific substance 1n the liver

1t was not long after this first publicatron that liver extracts for
oral admmsstration wete prepared and proved to be quite efficacious
Then rather crude extracts contaming a considerable amount of
protein  suitable for mntramuscular imjection Were prepared and
found to produce almost dramatic response mn every case of true
pernicious anaemia  From such extracts a substance known as
fraction G which contained netther protein nor fat was obtained
and 1t was found that 10 grammes of this preparatron given by mouth
were quite as effective as 400 grammes of whole hiver while half a
gramme injected had the same effect Further punfications were
carried out untif extremely active extracts became avarlable although
the nature of the essentral principle was still unknown

It was found however that admmistration of an efficacious extract
was rapidly followed by an mcrease 1n the number of reticulocytes
2nd secondly by a continuous and steady rise m the number of red
cells and haemoglobtn While these changes were occurring megalo-
blasts very quickly disappeared from the marrow and were replaced
by normoblasts In this way a complete remission with 2 normal
blood picture and a normal marrow could be produced and main
tamed as long as the treatment was continued

Folic actd was then discovered and was found to have a similar
effect on the megaloblasts m the marrow i cases of permcious
anaemua and for a short time it was supposed that this was the
essential haemopoietic substance This has been disproved and folic
acid 15 now of very ltmited therapeutic value

‘The most recent step has been the ssolation of a cobalt-tontaining
substance pow known as vitarmin B 12 As small an amount as
10 microgrammes of this will take the place of an ordmary dose of
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liver extract and confiued imjection of vitamin B 12 will produce
and mamtan a remussion

It may thus be said that some substance probably vitamn B {2
present i the fver in health 15 essential for the normal maturation
of ved corpuscles and that m 1ts absence erythropolesis becomes

Tobt wnstead of normobl as 1 bealth

Further discussion of ¢his subject together with detads of treatment
of permcsous anaema will be found on page 68 and of other macro-
cytic anzemmas onp §

Haemolvtic Anaemas

Anaerma due mcreased destruction of bfood  Normally throughout
life the older red corpuscles are contnuously bemp destroyed i the
reticulo endothelial system particularly i the spleen while there s
an egual production of new ones 1 the bone marrow  The exast
mechansm by which the effete corpuscles are removed 1s shill uscer
tam but 1t 13 probably partly humoral 1e due to some substance or
some phvsico chemical change in the spleen capable of destroviag
red corpuscles or at least of preparmg them for destruction by
phagocytes

Cleasly then excessive destruction of red corpuscles if not com
pletely compensated by an equal ncrease of formation will fead to
anaemia

There are ob Ty three mam possibil m the a.tiology of
h Iyt vz d destrucnion due to abpormalities
of the red corpuscles orto the p ofk ly
the plasma of to increased phagocytic activity n the reticulo-el
dothetum.

Hacmolytic anaerma associated with abnormalities of the red
corpuscles  The best known esemple of this type of haemolytc
anaerma 15 acholuric family jaundice a condition m winch the red
corpuscles m wifro present a reduced resistance to the action of
kypotonic saline  This ncreased fragtlity ts accompamed by 20
abnormality of shape the corpuscles being spherrcal (spherocytes)
mstead of discord (p B

Another ple of b lysis due to some ab hitv of the
corpuscles 15 nocturnal haemoglobinura (p 95)  Here the red cor
puscles appear normal m structure whle they are also normal i@
sthewr behaviour w hypotomic saline  Although no abnormal
baemoly b are ¢ le 1 the blood plasma the
corpuscles undesgo destruction in the circulation possibly mainly sn
the spreen and other parts of the reticulo-endothehial system Not
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Aplastic Anaemas

only are the corpuscles mn this disease destroyed by the patient s own
blood plasma but also by any normal plasma and 2 posstble ex

planation 1s that their Lty 1s a to
complement

of the red les do not always or
continuously lead to increased destruction For mstance 1n sickle
cell anaerma (p 88) the intensity of haemolysis vanies from time to
time although the ] of the red

Sometimes an increased hability 1o destruction s due to mfection
and the most stnking example of this 1s of course malana
Here the mtra-corpuscular position of the parasite leads to destruc
tion but 1n some cases there are 1n addition haemolysms i the
circulation (blackwater fever)

Haemoly tic anaenua due to haemolysins A haemolysin 1s a sub-
stance which can destroy red copuscles It may act 1o a relatively
simple and direct manner as in the case of phenyl hydrazine which
on account of this action 1s used 1n the treatment of polycythaemia
vera (p 150) Simularly the venom of some snakes destroys red
corpuscles by a direct action perhaps on their bipord surface layer

The term haemolysin 1s however usually reserved for substances
of the nature of immune bodies which require the presence of com
plement for their action

1n many cases of acquired haemol) tic jaundice the blood contams
substances capable of destroying the patient s own corpuscles or
at any rate of coating them 50 that they are more hable to destruc
tion (see p 104) A stnking example of such a condition to which a
great deal of attention has been directed recemily 1s the haemolytic
disease of the new born (p 101}

Verybnefly this malady 1s brought about in the following manner

If a woman whose blood does not contam the Rhesus factor (1
who is Rh negative) bears a foetus that does contain ths factor (1
which 1s Rh positive) she wil develop antibodies {(antt Rh) which
can act upon and destroy Rh positive corpuscles Asa rule the con
centration of ant1 Rh durng a first pregnancy does not nse gh
enough to cause damage to the foetus but after several Rh positive
pregnancies an Rh negative woman may develop so much of this
substance that the baby 1s born with or develops the haemolytic
disease of the new born (p 101)

An 1dentical condmon can tesult if an Rh neganve worman has
recerved f Rh positive
blood Then owmg to the preseace of preformcd antt Rh m the
‘woman 5 blood even a first Rh positive foetus may be so damaged as
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to develop haemolytic disease  Furthermore 1f such a woman
recerved further transfusions of Rh positive blood severe (and per
haps fatal) haemolysis would ensue Clearly then, 1t 1s of the utmost
mmportance never to infuse Rh positive blood 1nto an Rh negative
woman especially during the reproductive age Indeed Rk positive
blood should never be gnen to Rh negative people

Finally haemolytic anaemia can result from infection by such
bacteria as haemolytic streptococer but here there s an additronal
factor in the genesis of the anaemua viz marrow damage which
nterferes with adequate regeneration of red corpuscles a hypoplastic
condition

It 1s of the utmost importance to realize that chromc haemolysts
can be present even in the absence of anaerma because if the
marrow 15 healthy 1t will be able to supply an adequate numbcr of

red corpuscles many of which alth are f
efficient It 1s therefore charactenstic of the blood m chrome
h lytic cond: whether panied by anaemra or not to

find large numbers of immature corpuscles (reticulocytes) If these

are sufficiently numerous to keep the total number of corpuscles in

the circulation up to normal numbers one might consider the state

as bemg one of p even $o symp due to the
tic (eg dice etc) may be present

pl and Aplastic A

The maintenance of a normal state of the blood depends upon the
functional integnty of the blood forming organs of which in post
natal life the bone marrow s the most important Any damage to
that tissue 15 therefore very likely to lead to anacrmua because of
failure to replace the normal wastage of corpuscles

Aplastic anaemia can result from a great variety of causes Thus
certain poisons of which benzol 1s a striking example can cause
almost complete destruction of marrow tssue with consequent
aplastic anaemia (p 109) Smmularly gross decreasc 1n the size of the
medullary cavities eg due to 1 r to wids
metastases of tumours can lead to a rather smular cendmon (see
leuco erythroblastic anaemias p 116)




CHAPTER 1V
ANAEMIA DUE TO LOSS OF BLOOD

‘THE causes of acute post haemorrhagic anaema are very num
erous and belong mamly to the field of general surgery and medicine

Symptoms

The chnical picture will differ somewhat according to the nature
of the underlying disorder but the symptoms due to sudden loss of
blood are essentrally the same whatever the cause The size of the
haemorrhage 1ts rapidity and to a less extent 1ts site will affect the
picture For example a very slow but severe loss of blood may result
1n the loss of 50 per cent of the total volume without death ensuing
whereas the loss of 33 to 25 per cent occurning rapidly would be
fatal

The charactenstic signs of acute loss of blood are prostration
restlessness thirst sweating rapid thready pulse low blood pressure
and rapid shallow breathing Of these rapid pulse and low blood
pressure have long been regarded as the most significant signs but
m pomt of fact they are hable to be musleading because they may
not become mamfest sufficiently early 1f the patient 1s young and
healthy and 1s recumbent duning the time bleeding occurs This 1s
particularly well shown when 500 c ¢ of blood are removed from a
blood donor in whom there will be no symptoms at rest while the
pulse rate and blood pressure remain within normal hmits I how
ever he nises quickly immediately after the blood letting the pulse
Tate increases slightly and there may be dyspnoea and sometimes
famtness all of which are of course quite transient

Not even blood examination will always give an indication of the
sevenity of haemorrhage because vaso constriction can produce a
misleadingly igh count while dilution of the blood by passage of
tissue fluds nto the circulation can produce an apparently low
one

Bleeding 1nto the intestinal tract 1f at all severe 1s accompamed
by a nise 1n the level of blood urea and this 15 withun hrits a useful
index to the amount of blood that has been lost  If the level nses to
150 mg per 100 c ¢ or hugher the outlook 1s grave
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Anaemua Dae to Loss of Blood
Bleeding mto a body cavity eg the plcum or pentoneun

1s often foflowed by shight dice due to t of haemo
globin
Moderate pyrexia may gastr. 1h t

and almost wvarnbly daes 5o sf blecdmg occurs into the substance
of any organ ncluding the muscles

Blood Picture

The earliest change 15 of course, a fall of red corpuscles This1s
soon followed by an increase of blood platelets accompanied by 2
decrease m the coagulation ime  This ocours within an hour or Jes
while at the same hme {eucocytons de\dops In other words there
15 an d of marrow activity although
immature red corpuscles (reticulocytes) do not inerease until twenty
four or thirty six hours later reaching their maximum towards the
end of the first weak

Immediately after the haemorshage the colour mdex remains the
same as before it occurred but when regeneration becomes active
the colour mdex tends to fall because the efficiency of the marrow
m producing the stroma of red corpuscles 1s greater than that
synthesizing haemoglobm

Ten to fourteen days after the haemorrhage there are as 2 rule
no siges 1n the penpheral blood of active red cell regengration while
the leucocyte and platelet counts will have returned to normal within
three or four days

If the reticulocvtes remain high it 1s probable that bleeding 13 still
contmumg  If the colour index 15 found to be low during or unmediately
after the haemorrhage 1t is probable that there have been presious

Tosses of blood

Treatment
Discussion of treatment of the emergency does not form part of

aur present puepose it follows routine lmes but the question of
subsequent ad)uvnm ueatmen( 18 )mponam Thus a diet nich
protetn b 1y essental i order that
the body shall have avarlable all the substances needed for blood
There 15 ne md: for the use of Inver extract by

my:cuon and 1ts only value if aven by mouth lhes ta its fugh con
tent of nutritve substances
As a rule of won 15 'y because in the
majonty of people the storage depots contamn & suIT ietent amount
On the other hand tron can do no harm  and)f there1s 2 deficiency
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Siumple Chromc Anaema

1t will do good in shortening the time needed for recovery of the
ongmal haemoglobin level

Simple Chromic Anaemia
Although this rather 1l defined state 15 not necessanily due to
persistent loss of blood 1t falls to be discussed 1n this section because
among 1ts many cavses chromc haemorrhage 1s one  This 15 the
condition often known as secondary anaemia but this 1s an unsatts
factory term and should be given up

Blood Changes

In general 1t may be sard that anaemea of this type 1s rarely very
severe and that the colour index 1s hittle 1f at all reduced

Slight signs of blood regeneration amssocytosis with some
pokalocytosss are almost invanable but polychromatic corpuscles
and nucleated red cells are not commonly seen

Reticulocytes are not as a rule mcreased

The leucocyte picture depends upon the nature of the causative
disease

The state of the blood of course depends upon that of the bone
marrow Marrow puncture has proved that as a rule theres how
ever little or no hypoplasia of the marrow and indeed there may
be increase of whte cells and of the less mature forms of red cells

Causation

(@) Inflammatory diseases especially chronic ones are usually
accompanied by a sunple chromc anaemia  This 1s strtking for
example 1n rheumatord arthntis osteomyehtis etc

Moderate anaemta 15 usual 1n rheumatic fever but varies 1n
tensity with relapses and remissions

Mild anaemra 15 common 1n tuberculosis but the presence of
severe anacmua should 1mmediately arouse suspicion of some com
plication for example superadded infection or intestinal stricture

1n sub-acute bacteral endocarditis mild anaemra occurs mn most
cases while 1n a few 1t 1s very severe In this type signs of active
blood regeneration are often more marked than n the other infective
types

(B) Kidney diseases The anaema that may occur 1n association
with renal disease vartes more or less proportionately with the degree
of mtrogen retention It may therefore become severe when the
blood urea 15 very high

() Malignant diseases Cancer does not necessanly cause anaema



Anaemia Due to Loss of Blood

but, 1f there 15 interference with nutrition, simple chronse anaenua
may develop and become severe If however, persistent toss of blood
occurs hypochromic anaemia will develop If there are wide
spread secondary deposits 1n the bones a leuco-erythroblastic
anaemia may ensue Or even a mvelophthisic one may manfest itself

(d) Lner disorders Any type of anaemia may occur 1n association
with hepatic disease but as a rule in cirrhosts the anaermia 1s of the
simple chronic type  Other vareties are discussed on page 80

{e) Nutritional Faulty absorption as 1n cases of chronic dysent
erv may produce a simple chronic anaemia but 1t 15 surprising how
long the disease may persist without any signs of anaema

Infe p 0s do not cause anaemia
unless their presence causes defective nutrition or loss of bloed In
rare cases the anaemia may be due to some substance secreted by the
paraste  For le hook worm infe d anaema
which may be very severe as the result of chronic loss of blood The
fish tapeworm 1s 2 cause of an anaemta haematologically indis
tinguishable from permeious anaenua although it occurs only m a
small proportion of the infested persons (p 80)

(g) Endocrine disorders 1t 1s surprising how few are the blood
changes associated with disorder of any internal secretion A ould
and simple chronic anaemia may occur 1n association with hypothy
rordism or with prtuitary insufficiency but this 1s not a charactenstic
feature and may often be absent

{h) Viamns Apart from wvitamun B 12 {p 70) none of the known
vitamuns directy affect blood formation

(1) Pregnancy Mild sumple chronic anaemua 1s commonly found
n normal p hing its about the twenty fifth
to thirtieth week

Treatment
In all such cases admumstration of 1ron may be useful but cleatly

the essential step 1s the treatment of the underlying causative condt

tion
The subjects of 1ron metabolism and of iron as a haematinic are

dealt with on page 56
Anaemia as well as other symptomatic blood changes s dis

cussed 1n Chapter XX
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CHAPTER V
TRON DEFICIENCY ANAEMIAS

THE great majonty of anaemuas fall into this group although
their aetiology varies widely
One of the stmplest les d ks h h
This forms part of the picture of many cases of haemorrhords
chromc gastnic ulcer and 1ndeed any condition o which blood 15 lost
at intervals over long periods of time
The cltncal features are usually overshadowed by the symptoms
of the underlying disease but 1n many cases much symptomatic
improvement can be obtained by dealing with the anaema
The features of the anaemia itself are those of anaemua 10 general
(see Chapter I) but 1n addition the pallor often presents a pecultar
yellowrsh grey tinge which could be nustaken for a shght degree of
Jaundice It differs however inasmuch as the sclera 1s not yellow
and blood examination does not reveal 1n increased icterus index or
a positive Van den Bergh reaction
The blood picture 1 these cases 1s pathognomonic of an iron
defictency anaemia with adequate regeneration of the blood but 1t
does not of course indicate the site of the bleeding
The reduction i the number of red corpuscles 1s distinctly less than
that of the haemoglobin and the colour index 1s therefore reduced
often being 1n the region of 0 7 or 6 6 The number of leucocytes
does not differ much from normal but the pcrcmtage of neutrophils
18 often low the 1 ); being ly or occa
sionally absolutely
In films some of the red corpuscles show shight increase n the size
of the area of central pallor although a few may even present a
Ppessary There 15 mods but the average
diameter of the red corpuscles 1s normal or more commonly shghtly
teduced In short then the anaemua 1s of the hypochromic nor
mocytic or more commonly of the hypochromic microcytic
varety
Slight abnormalities of shape are quite commonly seen m some of
the red corpuscles and 1t must be realized that such porkilocytosis is
not asis thought h of pernicious anaemua
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Tt must be admutted however that extreme degrees of poikilocytosis
are very suggestive of that disease

Polychromasia 1s always present but shight Th.ls s of course
another sign of active blood becaus
corpuscles are shightly immature In witally stmn:d ﬁlms, the per
centage of reticulocytes 1s sightly higher than normal and ths forms
an excellent index of the intensity of regeneration  Reticulocytes ate
slightly immature red corpuscles which are set free from the marrow
1n conditons of reaction to 1creased demand They are more easily
recogmzed than are polychromatic corpusclcs but they are really
the same el rated by a d. t method

If the anaema 13 severe a few normoblasts with extremely dense
nucler may be found in the penipheral blood but this 1s not common
n uncomphcated cases

A few corpuscies b hil baso-
philia or stippling) may be found m ‘cases of chromc post haemorr
hagic anaenua but these are not common except for some unknown
reason 1f bleeding has occurred mnto the gastro intestinal tract Even
then the number of stippled corpuscles 1s never large

The leucocyte picture with 1ts relative or even absolute fympho
cytosts seems to be the result of depression of myeloid actiity m the
marrow almost suggesting that a marrow actively engaged m the
production of red corpuscles 15 unable to produce a normal number
of granulocytes

Platelets are usually at the ligher limts of normal but s some
cases are considerably increased This probably plays a part 1n
causing the thromboses which are not an uncommon complicatton
of chronic anacmia of this type

Marrow puncture reveals a very cellular marrow with a relative
increase 1n the cells of the erythropoetsc series particularly of baso
philic and polychromatic normoblasts There1s also increase in the

of mamly of the myelocym

There s thus no real defect of 1 but some
with maturation 1t may well be that such maturation defect 1s due
to some nutritive factor or factors which are normally used for the
production of granulocytes being diverted to the nutrition of the
actively proliferating red cell series

Treatment

Clearly the csscnual stcp n treatment 1s the cure of the under
lyng but relief can be obtained by
adminsstening iron by mouth This 1s best given 1n the form of ferrous
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Chlorosis

sulphate of which about thirty graimns a day are necessary In cases
of gastro-mntestinal haemorrhage 1t may be necessary to give the
1ron parenterally 1n order to avoid eritation of the stomach

The amount of 1ron that can be given intramuscularly 1s so small
as to be valueless and if 1ron 15 to be given parenterally it must be
given mtravenously A number of switable preparations are now
commercally available but all require to be given with considerable
care because of the bility of prod Tocal thromt If the
1njection 1s made slowly the likelihood of thrombosis 1s greatly de
creased but 1t 15 und; dly better to give of
1ron 1n a more complicated way viz by runming normal saline 1nto 2
vewn through a funnel and tube and then injecting the preparation
of 1ron through the rubber tube so that 1t 1s diluted and washed well
nto the vern I this 1s done thrombosis never ensues  This method
15 also useful for the mtravenous injection of other trritant substances
eg mitrogen mustard (p 160)

If an adequate amount of 1ron 1s given a reticulocyte increase will
occur five to eight days after starting treatment This 1s of course
an indication that the response of the marrow 1s adequate but un
less the bleeding 1s stopped the marrow may well farl to raise the red
corpuscles and haemoglobin to normal levels

f the bleeding has been stopped before 1ron 1s given one finds that
the reticulocyte increase 1s much greater than 1n those cases 1n which
bleeding 1s still continuing

There 1s 2 relationship between the level of haemogloin and the
height of the reticulocyte cnsis that follows the admimstration of
won The lower the mitial level of haemoglobin the greater the height
of the reticulocyte increase  Ths 1s particularly interesting because
1m permicious anaemia there 1s a relationship between the reticulocyte
mncrease that follows injection of liver and the imtial level of the red

P the 1s that m the former iron 1s
needed for the formation of haemoglobin whereas 1n the latter
haemoposetic factor 1s needed 1 the production of the stroma of red
corpuscles

Chlorosis
This 15 a particularly striking example of iron deficiency anaemia
which for some unknown reason has become extremely uncommon
The disease has been recognized for some 400 years perhaps because
of the stnking greemsh pallor which 1s the onigin of the name
The disease occurred wmn adolescent girls and was rarely seen after
the age of twenty five
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The ehmcal features apart from the greemsh pallor were those of
any other anaemra but palpitation was one of the commonest symp-
toms while amenorrhoea was also common The disease ran 2
bemgn course and responded rapidly and completely to treatment
The only complication which was at all common was thromboss
usually of a femoral vern

The decrease 1n frequency remams unexplained but ss periaps due
1 part to improved diagnosis which has enabled us to distinguish
the anaemmas due to tuberculosis, etc It must however be realized
that a muld hypochromic anaemia without the typical greemsh pallor
of the skin 15 still quite common 1o adolescent girls

Blood Picture

A striking feature was the reduction 1n the amount of haemoglobin
greatly out of proportion to the decrease m the number of red
corpuscles Indeed the latter mught be normal while the colour
ndex was as low as 0 4 The number of leucocytes was normal the
platelets were often moderately increased

Treatment

The only treatment required 13 1on of ron 1n adequat
doses The correctton of digestive disturbances and constipation are
useful adjuvants but the only essential 1s the admmstration of iron

Chrome Hypochromic Anaerma
Thts 15 2 common disorder espectally 1 muddle aged women
although no age or either sex 15 exempt It presents the genﬂ:l
r pred d to by

features of chl but 1s p d orp p
achlorhydna
Although the condition 1s distinct chnically and h logicall

y
from pernicious anaenua there are some resemblances Thus ifs
incidence 1s commonest 1n persons of the same phystcal type as those
who develop perpicious anaemia vz persons of blond hair and
complexion with the eyes set rather widely apart and with a tendency
to premature greymg of the hair

The 1mportance of a constrtutional factor 15 also shown by the
frequency with which a fanuly history of anaemia 1s found in these
patients  Occastonally families have been observed 1n which one or_
more members male or female have had permicious anaemia while
hypochromic anaemra has occurred 1n others mamly of course in
the women

The geographical distribution of the disease 15 not quute the same
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as that of pernicious anaerma  Thus both diseases are common
the Scandinavian countries and ndeed 1n the whole of northern
Europe and North Amenica But 1n Italy South Amerca and
China permctous anaemia 1s relatively rare while chronic hypo
chromic anaemia 1s common In short then the constitutional factor
1n the development of hypochromic anaemua 1s less well marked than
1 the case of permicious anaemia

Symptoms

The onset 15 extremely msidious and the progress gradual pre
sumably because the stores of 1ron 1n the tissues are only slowly
exhausted Symptoms at first slight may develop so slowly that as
much as a quarter of a century separates the first onset from the time
that the patient seeks advice It 1s quite common to elicit the in
formation that the patient has never quite picked up from her last
pregnancy The extremely slow progress of the disease permits of
adjustments in the tissues and for this reason an extreme degree of
anaemia may be present while the patient complains of nothing
worse than tiredness There 1s no doubt that many of these patients
are dragnosed as suffering from a neurosts when tn fact their symp-
toms physical and mental are due to deficient oxygenation of the
tissues

Gastro intestinal  disturbances  such as capricious  appetite
epigastric discomfort after meals and constipation with alternating
diarrhoea are relatively common These are 1n part doubtless due
to the poverty of the blood supplied to the gastro-intestinal tract
but the major factor 1n the development of these symptoms 1s achlor
hydrta  This 1s not as invariable as 1n cases of pernicious anaemia
but 1t occurs 1 over 80 per cent of the cases

X ray examimnation of the gastro intestimal tract does not reveal
the presence of any gross abnormality 1n the majority of cases It1s
however interesting to find that hermia through the oesophageal
hiatus of the diaphragm 1s often associated with chronic hypochrome
anaemia  Such a Matus herma 15 much more commonly seen m
women than in men but the explanation of the chronic hypochromc
anaemua that may accompany it 1s obscure Certainly 1t 15 not com
mon to find achlorhydria in such cases and possibly anaemia
associated with diaphragmatic herma should be placed 1n a separate
group m which the cause of the deficient absorption of wron 15
different although the blood preture and the symptoms are the same
‘Whether this be the case or no 1t should be emphasized that cases of
persistent hypochromuc anaemia which do not respond adequately
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to admuasteation of won should, therefore be investigated to exclude
the possibility of such hernia  Often there are no chinical symptoms
suggestive of the hernia but occasionally there 1s discomfort after
meals which 1s greatly aggravated by lying down and which js 1m
mediately relieved by vomuting. If such symptoms are present the
oesophagus and stomach should be X rayed (Fig 2a and 2b)

Soreness of the tongue or month 15 not as common as 10 PErnICIoNs
anaemia and its sevenity ss also less  Even so after many years of
chrontc anaenua some degree of atrophy of the papitiae of the tongue
15 found  This 1s not as evenly distributed as i permcous anaemia
and one often finds that depudation of the papilae 15 patchy

Whether independently of the glosstre or assocrated with 1t there
may be difficulty 1n swallowing or spasm 1 the throat while atfempt
g to swallow This 13 so striking 1n some cases (and may mdeed be
the presenting symptom) that it has been called the Phanmer ¥ inson
syndrome Asarule the patient complains of pan or burning sensa
tion as food passes behund the larynx or less commonly she says
that it feels as if the food sticks at this poiat

It 15 ymportant to realize that the Plummer Vutson syndrome may
accur and perstst for many months or years even when there 5 18
the ordinary sense little or no anaerma  These cases can only be
secognszed with certamty by estimation of the Jevel of the plasma
tron It appears that the dysphagia of the Plummer Vinson syndrore
15 not drectly assoctated with reduction an the amount of hacmo-
globin or in the number of red corpuscles but with the decrease m
the level of iron n the plasma  For thus reason 1t has been suggested
that this syndrome should be known as sideropenic dysphagia

Admumstration of large doses of won by mouth even n the ab-
sence of anaemua will to some extent relteve the difficulty m swailow
ing but such relief 1s rarely complete  Ths 1s pacticulacly so i the
advanced cases i which the hmuog of the upper oesophagus has
undergone orgame changes

It s of course well known that post cricaid carcinoma 1s com
mouner 10 wamen than in men, and there 1s no doubt that the Plum

mer Vinson synd pred 10 ts devel This 15
apparently true even when the anaemia has been reheved by ad
of ad of 1ron

eart
Tachycardia and arthythmua are particularly common i chrofic
hypochfomic anaenua even when 1t 1s not very severe  If these are
acconpanied by ocedema of the ankles and puffiness of the face
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Chrome Hypochrome Anaertu

which are quite common there 1s 2 distinct resemblance to chrone
nephniss and congestive cardiac fasture

adeed 3n severs cases of avaermua the fatter conditton may occur
as a complcation which it s wmportant to recogmze because st
urgently requires teeatment  This is one of the conditsons an which
ntravenous ingections of sron are specrally useful  OF course
digitalis may also be needed

In the gemto-urinar) syster: the disturbance of the menstrual eycle
15 common  Amenofrhoea is psual m the more severe cases but

s not very It must be % d that
excessive mensirpal Joss may cause anatmia but that such excessne
foss s asignofan hed anacta farly of the

chrome hypochromuc varety

The symptoms referzble to the unnary tract are not severe but
complants of polyuria with the passage of large quanntes of very
pale ucwe are quite common  No abrormeal substances are faund 1
the ynine and the blood urea 1s within normal hunsts

‘The endocrine 535tem appears to be more ot less normal 1n cases
of chrontc bypochromic anaemua although signs of shght degrees of
hypothycordism can often be detected  These age certunly not due
t¢ the anasemua and do not smprove when it 1s cured  Whether
hypothyroidisis plays a part in the genesis of chrome hypochromc
anaema 15 alse uncertam but there 1s no doubl that treatment of the
bypothyrodism at the same fime as admuustration of won 15 fol
lowed by mote raprd haematological response

Neryous System

There are no
with chromie hypochromic anaemia and orgamc discase of the
central nervous system such as 1s common 13 pernicious anaemua
never develops  Non specific neurologreal troubles such as numbness
and tiegling especially i the fegs are frequentaf the anaemua ts at alf
severe but they disappear raprdly as the anaemia 1s reheved

The Skia

Even if there 15 no stiking loss of subcutancous {2t the skin often
appears unduly wriekled and the normal elastscity s dimunshed

The haie tends to go grey early and although the wdividual hairs
teod 10 become coarse they are shed in excesave numbers

Other cutaneous structures also show sigos of malautution  One
of the most stesking being the development of coneave nauls (spoon
nasts) which ace extremely bnttle and may be tender  This condution
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15 often p ded by the develop of dinal ndging of the
nails In adequately treated cases the natls become normal as they
grow out  As i the case of the Plummer Vinson syndrome this
condition of the nails does not appear to be directly due to the
avaerma but 15 associated with the low level of plasma iron

The Spleen

The lower pole 1s
never occurs

Mernorrhagta 1s commoner than 1s dimimshed menstrual loss Jtis
important to realize this because severe anacnma in menopausal
wormen 15 often attributed to flooding when 1n fact the anaemiz 5
the cause of the greatly increased menstrual loss Then again there
1s a much greater tendency to menorrhagia at the menopause 19
patients suffering from this type of iron deficiency anaemia .

Shght functional pervous disturbances may occur such as pins
and needles but no syndrome siumlar to sub acute combmed
degeneration of the spinal cord ever manifests 1tself

11 B,

but gross enl t

Blood

The blood picture 1n a fully developed case 1s that of hyp
mucrocytic anaemia  There 1s marked reduction in the amount of
haemoglobin while the red cell count 15 surprisingly high It may
mmdeed even be normal Most commonly however the red cell
count 15 1n the region of 4 000 000 per ¢ mm while the haemoglobin
15 about 50-60 per cent

In films many of the red corpuscles are seen to be poorly filled
with haemoglobin some ndeed have only a narrow stamnable nm
(pessary corpuscles) Theaveraged of the red corpuscles scon
siderably decreased and may be as low as 6 2 microns (Fig 32 and b}

The leucocyte picture shows no striking variations and platelets ar¢
usually within normal limits  There are no signs of haemolysis the
Van den Bergh reaction 15 negative and the icterus index 15 below
normal

The bore marrow presents the appearance of a simple normoblastic
hyperplasia with a derable number of d cells showing
deficiency of haemoglobin

In the very early stages of 1ron deficiency the blood picture 15 very
different as there 1s a well marked microcytosis accompamed by 2
slight compensatory erythrocytosis  That 1s to%ay the mean diameter
of the red corpuscles 1s less than normal but the number of corpuscles
per cmm Is mcreased I the condition 1s recogmszed at this stage

56




Metabolism of Jron

treatment rapdly effects a cure It 15 however not common to sec
cases or at least to recognize them n this early phase because the
chinical symptoms are so slight  The charactenstic glazed red tongue
1s however present at this stage and indicates the need for blood
examination

‘Treatment

In muld cases 1t 15 possible that an improvement in the quality of
the diet will suffice to restore the blood to normal but as a general
rule a higher 1ron content 1s essential  The most common and most
satisfactory preparation 1s ferrous sulphate given by mouth n doses
up to two grammes a day Occastonally when the iron stores are
vety greatly depleted or when there 1s a great hurry in restoring the
blood picture to normal saccharated won can be given by atraven
ous mjection {p 50)

Efficacious treatment with 1ron 1s followed by a reticulocyte in
crease of the same type as that which follows the commencement of
liver treatment 1n pernictous anaemia the lower the haemoglobin
the greater the reticulocyte response This 13 followed by a rapid
merease 10 the amount of h: fobin and gradual toa
normal blood picture In the great majonity of these cases 1t 1s neces
sary to continue to admunister iron throughout hfe although after
the menopause the amount required 15 usually less than before
Indeed 1n a few cases iron can be stopped after the menopause

Note on the Absorption and Metabolism of Iron

Tt was long supposed that there 1s & balance between absorption of
won from the stomach and small mntestine on the one hand and
excretion by the colon That this 1s untrue 1s shown by the fact that
healthy people excrete as much rron 1n the faeces as they are given
by mouth whereas tron given intravenously 1s completely retained
Obviously then there must be some mechamsm for the regulation of
won absorption and the experimental use of radio active (tagged)
wron has confirmed this view which has some important therapeutic
implications

The amount of tron lost by the average normal male 1s only about
1mg daily and only the amount necessary for replacement 15 ab
sorbed from the stomach and small intestine  Even in 1ron deficiency
apnaemras the mechamsm 15 not upset and absorption although
preatly mcreased does not exceed the amount needed for haemopoie
s1s But the amount absorbed 15 nm duecﬂy dependent on the
h level but on physol. lor needs Thus
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n pregnant women whether ansemic or not absorption 15 geeatly
increased presumably as a result of the demands of the foetus Nor
1 the rate of absorption directly dependent upon the amount of ron
m the plasma absorption from the stomach and small gut s not
pp bly modified by intr njection of won  Obviously

there must be some selecttve mechanism 1zt the cells of the relevant
parts of the gastro intestmal tract It1s therefore assumed on very
good evidence that there exists a receptor for wron which can attach
1ron from the gut and part with it to the plasma

The receptor 1s known as apofernitin 1t can combine with 1ron to
form ferntin which 1s the essential step 1n the absorption of iron

So much for the more theoretical aspects of iron metabolism some
more directly practical information will now be given

Response to administration of 1ron 1n iron deficrency anaemuas
depends at least to some extent on the amount of 1ron given there
1s asitwere athreshold below which treatment 1s almost meffective
This1s of course only an argument 1n favour of gwving enough tron
not for giving gross excess

Secondly most perhaps all iron 1s absorbed as ferrous sons
although the plasma 1ron 1 probably i the form of a fernic hydroxide «
complex

Thirdly the 1ron stores of the body are normally adequate for the
marntenance of @ normal blood picture and 1ndeed, are sufficient
to meet very d d ds eg about a third of
the total red corpuscles can be lost by bleeding and yet the haemo
globin level will return to normal without adnumstration of 1ront

The condition 1n which these reserves are held 1s still uncertain

but there 1s no doubt that h derin which 1s deposited 1n such
large amounts 1 haemolytic anaemias 1s not the normal form
being n fact almost for further synth of haemo
globin

The anaemias 1n general are discussed 1 various chapters but here
1t 15 necessary to mention those anaemias that occur n association
with many infections 1n which there ss neither haemolysts nor loss of
blood There 1s little doubt that n these cases there is disturbance
of wron metabolism and certainly the plasma tron 15 always 10w
Even 1ron given 1tra ly soon d What b of the
tron 1s unknown 1t 1s to a great extent diverted to the mfected
tissues but whether thus 1s part of the defence mechanism 1s questton
able What 1s clear 1s that anaemia of this type will not be cured by
adminstration of 1ron until the causative infection 1s dealt with

Recovery from severe anaermia may utiize 2 g of iron a variable
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Metabolism of Iron
amount of which can be taken from the body s reserves At the one
extreme 1n iron deficiency anaemua all the iron must be absorbed
at the other 1n pernicious anaemra the ron reserves are theoretically
adequate fo raise the haemoglobin to normal although in practice
the whole reserves are apparently not always available (Hynes)*

¥ Hyves M J Clin Path 1947-% Vol 1 pp 5767
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CHAPTER VI

ANAEMIAS DUE TO DEFICIENCY OF A SPECIFIC
HAEMOPOIETIC SUBSTANCE

THE anaemuas 1n this group have two haematological charactets
1n common viz a greater decrease 1n the number of red corpuscles
than in the haemoglobin so that the colour index 1s above 1 0 andz
predomunantly megaloblastic type of blood formation in the marrow

The typical disease 1n this group 1s pernictous anaemia but a
number of conditions other than true Addisoman anaemm are
charactenized by this type of bloed formation

1t will be most convenient to describe the course of true permicious
anaema before discusstng the causation of megaloblastic anaemuas
1 general

This disease which 1s much commoner n the blond races than m
those of Mediterranean or Asiatic stock usually manifests aself
about middle age Occasionally the onset 1s about the age of thity
such earher onset bemng commoner when familial incidence 1n pre
vious has been pr d The first attack may occur
in the elderly but then before making the diagnosis of permicious
anaemia it 1s essential to exclude all the other causes of macrocyte
and megalocytic anaemia

Symptoms

Pallor often with a shghtly yellowish tinge 1s usuaily the first signt
to be noticed by the patient or hus friends but as the reduction in the
amount of haemoglobin 1s less than that in the number of red cor
puscles anacmia may be quite severe before 1t becomes at all striking
Occasionally pallor 15 to some extent masked by pigmentation of
the face and hands  This 1s most commonly patchy but 1f st s diffuse
1t may give an tmpresston as of health

The skin does not present the transparent appearance found
hypochromic anaemias and tends to feel thickened The face and
the body often present a shightly bloated appearance and 1t1s rare to
find any appreciable loss of weight  Shght oedema of the ankles 15
ysual 1n the more severe cases
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Gastric Symptoms.

‘The physical habitus (the constitutional type) in which permicious
anaemua seems to be commonest 15 described on page 4

Cutaneous haemorrhages are not common except in the ternmnal
stages of untreated cases and even then are only small

A feeling of extreme weakness to which Addison himself called
attention 1s the commonest presenting symptom  Not only does this
weakness affect the muscular system but also the psychical and sexual

O the 1nitial are of gidd,

headache palpitations or tnnstus

The Heart

Symptoms referable to the heart are common but signs of orgamic
disease are unusual Thus palpitation and dyspnoea are often
extremely troublesome while if the anaemia 15 severe precordial
pain on exertion may closely simulate angina  This pain s not en
tirely the result of the anaerma but 1s 1n fact due to the presence of
atheroma of the coronary artenes which itsell dimnishes the
amount of blood supplied to the myocordium so that the poor
quality of the blood supplied will precipitate an angmnal attack even
if the anaemta 1s only moderate

Cardiac murmurs are even commoner than 1n other anaemias of
equalsevenity Theseare asarule systolic and are best heard at the
cardiac base It1s however rare to find a diastolic murmur and if
one 1s found 1t will ievitably arouse a suspicion of organic cardrmac
disease

A venous bruit heard over the veins of the neck 1s only indicative
of severe anaemua and 1s not pathognemonic of the pernicious type

Radiographically the heart 1s often considerably enlarged but this
may well be associated with the age of these pattents whuch 1s usually
over forty five  Slight electrocardiographic changes perhaps
attributable to the anaemia have often been described

Functional cardiac symptoms are much improved or indeed
abolished by adequate treatment

Slight rises in temperature are common 1n unireated cases These
are not due to mntercurrent 1nfection 2s1s shown by the fact that they
disappear with adequate treatment of the anaemua

Urine 1s excreted 1n relatively large amounts presumably assoct
ated with the shght generahzed oedema

The Digestive System
The tongue presents changes 1 all cases of Addisonian anaemia
At first the epithehum presents red shiny patches occasionally
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assoctated with small hacmorrhagic vesicles At this stage there may
be considerable pain especially if yesicles are present  The absence
of complaints of pamn 15 no excuse for not examming the tongue
suspected cases because for some unknown reason the hngual
changes may be quite severe without any subjective symptoms

As time goes by 1t may be weeks months or even a year or two
the stage of lingual atrophy supervenes At first, the edges and tip of
the tongue become smooth while later the dorsumisequallyaffected
so that ultimately the tongue 1s absolutely smooth and devord of
papillac  Occasionally small sub emithehal vanicosities are seen at

~the edges In cases of very slow onset 1n which treatment s not

commenced for a very long time the musculature of the tongue may
undergo a certamn amount of atrophy so that the organ 1s small 2nd
strikingly pointed

Much less commonly the buccal and gingival mucous membranes
undergo a similar but less severe atrophy Similar atrophy of the
nasal and hageal mucous t has been described

Gastric Symptoms

The appetite 1s usually poor but quite frequently the patient states
that he has taken 2 dislike to meat and fat but apart from this his
appetite 15 still quite good Obviously such a complamt wovld
atrouse & of of the h

In all cases of Addisonian pernicious anaermia there 1s complete
achylia 1e absence of hydrochloric acid and of ferments from the
gastricjuice A few cases of what have been alleged to have been true
permicious anaerna in which frecacid has been present i the stomach
have been described but the diagnosis of these 1s 1n fact doubttul

Radiographically the stomach usually presents some degree of
excessive peristalsis while the rugae of the mucous membrane are
flattened or have even disappeared

The p of the st h are and
important although of course gastroscopy will not be performed as2
routine 1n these cases It should howeser be carried out if there s
the Jeast susp of of the

The appearances seen through the gastroscope are usually stking
Thus there 1s some degree of atrophy of the mucous membrane
This may be generalized or more commonly patchy The affected
areas present an appearance which has been compared with that of
mother of pearl  There seems no doubt that the longer the patient
has been suffering from pemicious anacmia the more extensive 1s the
atrophy of the mucous membrane
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Nervous System

1t 15 important to realize that the atrophy particularly affects the
vertical portion of the stomach together with the fundus while the
‘horizontal prepylonc part 1s often practically normal The mcidence
of carcinoma of the stomach 1s probably lugher in sufferers from per
meous anaemia than n the general population and every patient
who has suffered from the disease for a number of years should have
regular mnvestigations of the stomach Tt 1s nteresting that the
ncidence of cancer of the stomach m sufferers of pernicious anaema
15 approximately equal 1n the two sexes whereas n the general popu
lation 1t 15 more common 1n males

Symptoms of intestinal upset are common Occastonally there 1s
persistent diarrhoea which 1s not accompanied by pain or by mucus
or blood 1o the staols More commonly there 1s a history of alter
nating diarrhoea and constipation

As a megalocytic hyperchromic anaemta can be caused by vanous
sntestinal parasites 1t 1s necessary 1n those patients who may have
become infested with intesinal worms to search for these mn the
faeces

The h of cases 15 ly reheved by
treatment of the anaemua

Nervons System

The neurological disorders that may accompany permcious
anaema are common and numerous but there 1s much controversy
as to their frequency 1f even the shghtest nervous disturbances are
ncluded 1t 18 probably true to say that they will be found 1n quite
90 per cent of cases

The shighter complaints are of tinghng especially in the toes and
fingers and of formications most commonly 1n the regton of the
calves These may be accompanied by shight disturbances of gait due
to dimmution of sensation m the soles of the feet

At this stage the only other objective change detectable 1n the
nervous system 1s decrease of vibration sense over the malleoli and
perhaps the lower part of the tiblae

Such minor d b
start of suitable treatment of the pernicious anacmia

A much more important neurological complication 1s sub acute
combined degeneration of the spual cord  This malady may some
mes become mamfest before apaemia 1s present or 1t may develop
at any stage of the anaemua although there 1s no direct relationship
between the seventy of the two conditions It may also develop
dunng the course of treatment and even after the blood preture has
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been maintained at an aimost normal level for months or even years
It may be emphasized here that no case of pernicious anaemia can
be regarded as being immune from the development of sub-acute
combined degeneration of the spinal cord unless the blood 15 mam
taned at normai or fugher levels without intermission by admims
tration of potent hiver extract or of vitamin B 12

It would appear that sub acute combined degeneration of the
spinal cord 1 1n some sense the effect of malnutntion of the spmal
cord and some sub appear to expedite its devel eg
folic acd (p 70)

The development of sub acute combined degeneration can roughly
be divided into three stages although admuttedly these overlap

Briefly the imtial p are mainly fi 1 and subj
being similar to or identical with those mentioned above In
addiion however there may be hypoaesthesia of glove and stocking
distribution usually more marked 1n the lower extremities There
may be fleeting pains especially n the legs and girdle pains may
oceur

There 15 slight impairment of finer movements and women ofien
complain that 1t 1s difficult to thread a needle while at the same time
there may be slight ataxia Deep sensibility 15 often shghtly impared
but the reflexes at this stage may be normal although the knee jerks
are sometimes mcreased

If vigorous treatment 1s not undertaken at this stage the nervous
syndrome 1nevitably progresses and signs of inco ordination develop
sooner or later The gait 1s not particularly unsteady but presents 2
mixture of ataxia and spasticity Romberg s sign 15 posttive and
these patients are Lable to fall in the dark

Asarule the upper limbs are less affected than the lower and there
may be a remarkable r to bell d

Paresis progresses particularly 1n the lower Iimbs the muscles
often being hypertonic for a time the reflexes may be exaggerated
especially the knee jerk while the ankle jerk 1s decreased Babinski s
sign 1s almost 1nvarably present indicating interference with the
pyramdal tracts

There 15 Little or no d of sup, 1 but deep
sensibility 1s greatly dimimshed

Pawful episodes of the nature of hghtning pams become frequent
and may even simulate the gastnic enses of tabes Indeed there may
be a considerable resemblance to tabes but at this stage there are
neither trophic nor sphincter troubles

The d stage of sub-acut bined which
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15 now rarely seen 1s that of flacaid paraplegia with disappearance of
reflexes gross weakness of the sphincters and severe trophic changes
1n the skin particularly of the legs

It must be realized that patients may present a fairly acute flaccid
paraplema at a time When no anaemia 1s chinscally detectable Th|s
1s almost the only example of p due to sub-
degeneration that 1s ever seen z\t the present ime

Mental disturbances often extremely slight are very common 1n
the course of Addisoman anaemia Again 1t 1s difficult to present
accurate statistics because different observers employ different
critena but 1f one includes even the shight changes there can be no
doubt that some mental change 1s found 1n quite 50 per cent of cases

Commonly there are shight changes 1n the form of mental depres
sion more of less proportional to the degree of physical weakness
and this 15 often associated with shght weakness of mental concen
tration and sometimes headache and insomma

More clearly defined syndromes are not common and may occur
n with sub- of the cord or
independently of it  There1s however no pathognomonic picture in
the neuroses and psychoses that may accompany permicious anaema
Any form of psychosis may develop but in the majority the prognosis
1s good if the anaemua 1s the precipitating cause of such psychological
changes and one often finds that the patients were previously of
somewhat unstable personality

Vanations 1o the Cluncal Picture of Permicions Anaemia v*

A relatively small number of cases of Addson s anaemia present

with of of the stomach

viz dyspepsia anore(m and lass of werght The absence of glossitis
and as a general rule of icterus 1n cases of cancer 18 strongly 1
favour of a clinical diagnosis of pernicious anaema

Radiographic examination will not always enable a differentiation
to be made because in pernicious anaemia the stomach may present a
polypord appearance rather suggestive of a fungating cancer  Gastro-
scopy will probably enable a differentiation to be made 1n every
case

A second chimeal type of pernicious anaemia 1s that which presents
stself with persistent diarthoea wiich 1n some cases may be of
several years duration A suspicion of sprue may then be aroused
‘but the diarrhoeic form of pernictous anaemia 1s 1n fact a syndrome
distinet from that disease

Splenomegaly 15 rarely sufficient to be noticed by the patrent but
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occasionally discomfort and a sense of werght 1n the left hypochon
drium may call the patient s attention to his illness

Pernicious anaemia may develop with a considerable rise of

perature sometimes d by shght jaundice

Such a picture may result from an intercurrent infection 1 2
patient with imtially only a mild anaemia which 1s aggravated by the
nfection But apart from this there do exst cases 1n which the onset
appears to be acute thus resembling an acute haemolytic anaenua

Ocassionally there may be resemblances between pernictous
anaemia and nephritts 1n that the patient presents severe generalized
oedema  This may be due to the disease 1tself or to complicating
nephntis or to myocardial weakness

Neurological symptoms may be the first to call attention to the
existence of the disease at a time when the anaema 1s very shght or
even absent It 1s therefore extremely important to be well ac
quamted with the varous nervous manifestations of Addisons
anaemta

In the past a haemorrhagic form of permicious anaemua was
descnibed but 1t appears that there was some confuston of thought
and at the present time the general view 1s that haemorrhages of any
severity do not occur except 1n the most advanced untreated cases

Blood Picture

The essential feature of the blood 1n true pernicious anaemia 1s 2
greater reduction 1o the number of red corpuscles than :n the amount
of haemoglobin That 15 to say on the average each red corpuscle
contatns more haemoglobin than normal  As normal corpuscles are
fully saturated with haemoglobmn 1t 1s obvious that any increase mn
ther content of this substance must be associated with an increase 1n
size  Also there 1s considerable vanation 1n the size of the red cor
puscles (anisocytosis) varying from extremely small ones (micro
cytes) to forms much Jarger than normal (megalocytes) The last
named are the corpuscles that are charactenistic of Addison s anaem:a
and are most numerous n the more severe stages

The most stnkmg method of demonstrating anisocytosis and
megalocytosis 1s by the Price Jones curve (Fig 4)

The work mvolved in the preparation of the curve is very great and
1115 Usnal 10 be saivfed wath the determanation of the avenge
diameter of the red corpuscles as estimated by a diffraction method
cg the Eve halometer It 1s then found that the mean diameter 15
In the region of 8 microns or more as compared with the normal of
7 2-7 § nucrons and of less than 7 mrcrons in the hypochromic
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microcytic anaemias  The Wintrobe indices are all of great diag
nostic significance but are not carried out as a routine 1n this country

The second striking feature of the red corpuscles 1s abnormalty of
shape (porkilocytosis) Bizarre forms may be found somd resem
bling a hand murror others a comma and so forth Poikilocytoss 1s
most marked in the severe stages of the disease but 1t must be
realized that abnormally shaped red corpuscles are found in other

also although less and m smaller numbers

An appreciable number of corpuscles stain a blush tint (poly
chromasia) but these are never numerous except tn the early stages
of treatment

Polychromatic corpuscles are shightly immature and there 13 no
doubt that such immatunty 1s better demonstrated by vital statning
when the polychromatic corpuscles are revealed as reticulocytes
27

Other abnormaliies of the red corpuscles are of less diagnostic
importance thus some may contain chromatin particles or even
‘basophilic dots Tt 1s important to realize that punctate basophiha
may occur 1n any form of anaemia and 1s not pathognomonic of lead
possoning

A variable number of nucleated red cells can be found n the blood
‘These are most numerous 10 the most severely anaemic stages when
the majonity are typical normoblasts  The only type of nucleated
red cell which 1s characterisuc of Addwison s anaemia 1s the megalo
blast This large nucleated red cell with a reticular nucleus s very
rarely plentiful in the blood even i untreated cases but a sufficiently
prolonged search will always reveal the presence of a few Before the
mntroduction of various methods of mepsuration the discovery of
megaloblasts 1n the peripheral blood was almost essential for diag
nosis but to day their discovery 1s of interest although of no great
importance

The nature of the megaloblast and 1ts relation to the normoblast
has been and stll 15 a subject of controversy which has a little
practical importance A very bnef summary will suffice here

As will be seen from the schema on the frontispiece the normal
course of development of red corpuscles 1s through a developmental
series extending from the marrow reticulum-cell through the pro
erythroblast the normoblasts of various stages of matunty to the
reticulocyte and 5o to the red corpuscle If there 15 a deficiency of
haemoporetic factor a different series of developmental changes
ensues Thus mstead of the formation of a pro erythroblast from the
marrow 1l there 15 d P of a pro
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which passes through various stages of maturation comparable with
those of the normoblastic senes until the final stage that of a large
but fully haemoglobimzed corpuscle This 15 properly called a
megalocyte although unfortunately the name macrocyte 1s often
appled to all large corpuscles In fact the name macrocpte should
be reserved for large corpuscles that are formed by premature loss of
the nucleus of large nor 1 The d 25 1mp
because megalocytic are due to defi ofh p
factor and are properly treated by its admmstration whereas
macrocytic anaemias are not improved by admumstration of Iner
extract or of vitamun B 12 There 1s much confuston 1n the minds of
practitioners because of the indiscriminate use of the two terms as
synonyms

The leucocy tes are constantly reduced in number the values usually
lying between 2 000 and 5 000 per ¢ mm  the lowest figures occurning
1n the most severe cases

In an otherwise typical case of pernicious anaerma the presence
of leucocytosis 15 suggestive of the presence of an mtercurrent 1n
fection while m doubtful cases leucocytosts may suggest that the
diagnosis 1s mcorrect e g that the apaemsa 1s not primary butis
due to some other condition such as carcinoma of the stomach

The reduction 1n the total number of leucocytes 1s due to neutro
pena while the absolute number of lympt remains normal

Large neutrophils with excessively segmented nuclei can 1nvanably
be found while 1n severe cases there may i addiion be a few un
mature leucocytes e g myelocytes in the penipheral blood

Losinophils and monocytes are reduced n number 1n untreated
cases
A mod degree of thomb p 15 while a few
extremely large musshapen platelets can always be found

The Bone Marrow

An examation of the bone marrow duning hfe eg by sternal
puncture 1s probably the most accurate method of making a diag
nosis of permicious anaemia 1n patients who have not yet recenved
treatment  The essential and striking character of the marrow 1s the
P of large of loblasts such as are never seen i
nommal marrow  These rapidly ppear when ad 1
treatment 1s undertaken and this fact explains the need for marrow
puncture to be undertaken before any haemoporetic factor 18 given

When adeq ofh p factor are ad d
megaloblasts rapidly disappear from the marrow while at the same
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time the excretion of uric acid nises sharply Clearly the megalo
blasts are destroyed and normoblastic blood formation takes its
place There 1s no sound evndence that mcgaloblasts supplhied with
factor are d 1nto nor
The marrow also shows signs of abnormality in the formation of
leucocytes and platelets Some of the former are so called giant
winch are ly the parent cells of the hyper
segmented neutrophils while there may also be abnormal mega
karyocytes
The essential feature of the myelogram 1s however the presence

of an overwhel, number of

Haematological Vanants of Permcions Anaemia

As a general rule 1t may be said that the blood picture of permictous
anaemia 1s so striking as to be pathognomonic  There are however
occastonally cases in which megaloblasts are transiently so numer
ous 1n the peripheral blood that the haematologist unguded by
climcal acumen nught well tmagine that he was dealing with a case
of D1 Gughelmo s disease (p 153}

An mmportant and confusing variation 1s the so-called dimorphic
anaentia 1t which owing to a concomitant deficiency of 1ron the
colour index 1s low although the charactenstic megalocytosis 1s
present Such a blood picture may occur 1n 1ll nounshed persons or
may develop in the later stages of treatment when the available
stores of 1ron 1n the tissues have been exhausted by the active forma
tion of haemoglobin

Finally 1t should be mentioned that permicious anaemia can and
should be diagnosed at a time when there 1s neither reduction of red
corpuscles nor haemoglobin  Thus occurs particularly in those cases
m which neumlogu:al symptoms occur early Even at this stage the

and the hy of
nuclet can be detected in the heral blood while
m the marrow 1s already well developed

Treatment

The discovery by Minot and Murphy of the value of a diet rich 1n
liver 1 the treatment of pernicious anaemia completely altered the
outlook 1n this previously fatal disease It was soon found however
that no patient could tolerate the ingestion of large amounts of un
cooked or almost raw lver for long periods of time and many
attempts were made to produce concentrated extracts which would
contam the essential haemopoietic principle  Later even more
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concentrated extracts smtable for parenteral injection were prepared
and until recently this was the most satisfactory method of treating
pernicious anaema

It was supposed that 1n the normal person ao mtrinsic factor 1
the stomach interacted with an extrnsic factor which was stored
the iver In pernicious anaemta there was supposed to be absence
or deficiency of intrinstc factor and therefore failure to produce an

d amount of haemop factor This however conld be
supplied by injections of liver extract

An alternative method of treatment that was developed 1n the
hlstory of our modern knowledge of permicious anaema was the

ration of d d hogs h by mouth Tius was

supposed to contain freshly formed haemoporetic factor but as a
rule 1ntra muscular injection of Iiver extract was the method of
<hotrce

Blood Changes during Freatment
At this point 1t will be useful to discuss briefly the blood changes
‘which are indicative of efficacious treatment \
Thus three or four days after commencement of treatment there
should be a nise ;n the number of immature red cells which 15 best
d by of the retrcul After large doses of
potent hver extract are given the reticulocytes commence to rise
withmn forty eight hours and reach therr maximum m about 120
hours The percentage then begins to fall and the mature red cor
puscles start to nise but 1t 1s not until about the end of two weeks that
this merease 1s at all striking but withia four to eight weeks 1t should
be possible to restore the haemoglobin and red corpuscles to normal
levels Occasionally the colour index falls after the blood picture has
otherwise become normal presumably because the iron storage
depots have been greatly depleted and 1t 1s then necessary to give
wron by mouth
Many attempts have been made to standardize liver extracts but
until recently there was no chemical method available while stan
dardization by 1njection of liver extract 1ato experimental anmals
was useless because 1t was impossible to produce perarcious anaema
m them
Various umits of liver extract have been produced and these have
usnally bcen based on the average ﬂpocted maxiroum reticulocyte
daily of the liver
extmcts The umt of the United States Pharmacopoexa represents
the minmal amount of the extract which when given daily in an
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FIG 6 —Target corpuscles (shown by the method of ombrage) Several target
(Mexican hat) corpuscles are clearly seen together with some extremely bizarre
poikilocytes (by courtesy of Dr M Bessis Centre Natwonal de Transfusion San
gune Paris)




Fic 7 — X ray of hand from a case of osteopetrosis  The extreme densiy of the bones 1§
shown The distal parts of the drgital phalanges have been converted |nylo sohf! bone 25
have the lower ends of the radius and ulna




Treatment

l case of permcy anaemia d R average
reticulocyte response which can be caleufated frorn the ofﬁcml chms
This 1s not entwely y because the

response 13 refatively poor and yet the red corpuscles and haemo
globin subsequently nise rapidly  For this reason 1t 13 customary 1n
Great Britasn :md Canada to attrsbute more wportance to the rise of
thered andh lobin than to the
The Canadian umit of hiver extract ss defined a5 being one seventh
of the weekly dose requued to produce a satisfactory rise 1 the red
cell count average weekly increase m red cells dunng the first two
weeks== 0 93-0 214 of the red cell count before treatment

‘The standard routine treatment of perncious anaema 18 still the
myectson of adequate amounts of potent hver exiract or of vitamm
B 12 starting with quantities sufficient to produce a maximat rett
culocyte response and continumg with mantenance doses that
prevent the red corpuscles from falhing below five mudlon per c mm
and the haemoglotun below 98 per cent

‘The substance now kaown as vitamun B 12 was extracted 1
munute amounts from raw hver and was supposed to be the essential
hatmoposetic (anti pernscious anaemsa) factor  Injechion of mmute
amounts of this substance evoke a reticulocyte response which 15 fol
lowed by a nse of red corpuscles and haemoglobin It s true 10 say
that vitammn B 12 produces effects wdentical with the most potent
fiver extracts but there 1s now some reason for assurung that it s
not the hasmopaetic factor nself but 55 perhaps extnnse factor the

of wiuch s by amaounts of mtrmsic

factor Whatever may be the true explanation there ss no doubt that
it 15 simpler and more satsfactory to treat cases of permicions
anaemia by mgections of B 12 staring with a dase of 20 mucro
grammes and using 10 nucrogrammes at wntervals of two or three
weeks for mamtenance treatment

Fortunately B 12 can be obtained as a by product n the growth
of streptomyces hencs its cheapness

A preat advantage of B 121s that st s free from protewn and that
therefore there 15 no danger of alfergic phenomena foltowing s
snjection This 15 not a common complcation of hver treatment
but when it occurred caused great difficulties  These are now
obyiated by the use of vitamin B 12

A pecubar substance present sa large amounts i spinach and
some other green vegetables s capable of evoking a reticulocyte
wesponse folfowed by restoration to normal of the blood pretuse 1n
cases of pernacions anaenua  Thas factor has been synthesized and 1s
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known as folicacid It ss however not to be regarded as the deat or
even the proper treatment for permicious anaermia because unhike
hver extract and B 12 1t does not protect the central nervous system
agamst sub-acut bined d nor does 1t produce any
improvement int that condition 1f 1t has already developed

The treatment of permicious anaenna should be by iyection of potent
liver extract or perhaps preferably of vitamn B 12

1t 15 not possible to plan a rigid scheme of treatment but certam
general principles can be lard down  Thus once a diagnosis of per
nictous anaemra has been made 20 microgrammes of B 12 or4ce
of a potent liver extract should be 1njected on alternate days for ten
days Then an mjection of the same amount at weekly intenals
should be given until the red corpuscles have reached § mullton per
cmm and the haemogiobin 100 per cent If at 1ny time the colour
mdex falls greatly 1t wifl be necessary to give iron by mouth

‘When the blood picture has become completely normal a main
tenance dose must be given at ntervals In most cases 10 micro
grammes of B 12 or 2 c¢ of a potent liver extract once every three
weeks will suffice but as the degree of deficiency vanes somewhat
from case to case the exact dosage and the intervals between 1
Jections have to be found by expeniment

1t 15 essential to realize that the mamtenance dose required may
gradually increase It1s therefore necessary to examune the patient s
blood at tervals and to increase the dose 1f there 1s any mndication
of the least deterioration

The development of sntercurrent infections 1f of any seventy
necessitates temporary ncrease 1n the dosage as otherwise the red
corpuscles and haemoglobin will fall Apart from this cause another
extremely important one ss the development of arteriosclerosis Thus
as patients with pernicious anaemia get older 1t 1s often necessary to
ncrease the mamtenance dose

Very rarely the response to B 12 or potent liver extract 15 or be
comes less satisfactory and apart from the above mentioned 1ater
fering factors the important one 1s the exstence of shight degrees of
hypothyroidism  Until this condition 1s tectified nerther hiver extract
nor B 12 however large the dose will restore the blood picture to
normal

Prognosis

In the absence of ¢ il the prog! of q
treated permicious anaemia 15 umformly good although not all the
abnormalities disappear  The blood and bone marrow pictures

72




Prognosis

return to normal and must be kept at these levels The atrophied
papillae of the tongue gradvally take on normal appearances al
though 1t may be months or even a year or two before the tongue 1s
restored to normal The gastroscopic changes retrogress to some
extent by the app never become letely normal and
there 1s rarely 1f ever rtestoration of actd secretion perhaps because
the achlohydria 1s of constitutronal origin

Although the prognosis of treated permicious anaemia 1s good
there does appear to be an excesstve hability to the development of
carcinoma of the stomach This event 1s however relatively un
common but the possibility should be borne 1n mind 1r the more
elderly patients

The prognosis of the nervous comphcations s often difficult to
assess In cases m which the nervous symptoms are due entirely or
mainly to penipheral neuritis intensive treatment of the anaemra will
result 1n their disappearance When however there are orgamc
changes 1n the central nervous system complete restoration to nor
mal1s as a rule impossible Even so 1intensive treatment with 1n
Jections of potent liver extract or of vitamun B 12 1n amounts larger
than those required to mamtam the blood at normal levels 1s often
followed by a surpnsing degree of mmprovement This may be so
great that patients bed ndden because of spastic paraplegia may
again be able to walk although spasticity does not completely dis
appear

In the absence of grave complications tt would appear that the
expectation of Iife of adequately treated cases of pernicious anaemia
1s somewhat higher than that of normal persons of the same age
group

73



CHAPTER VII

ANAEMIAS DUE TO DEFICIENCY OF A SPECIFIC
HAEMOPOIETIC SUBSTANCE—contmued

ADDISONIAN pernicious anaemra 1s not the only example of
i hyperct Strular blood and marrow
pictures may occur 1n assoctation with a number of identifiable
pathological conditions which are sometimes known as para
Add or per 'm
Although the exact status of intrinsic factor extrinsic factor and
haemopotetic factor which seemed to be clearly known 15 now
agam a matter for discussion it 1s practically convement to accept
the view that such para Addisoman anaemias may be due to defict
ency or failure to utihize any one of these factors

Anaemia Assoctated with Steatorrhoea

There are three man disorders 1n which there 1s gross loss of fat
n the faeces and which may lead to the development of hyper
chromic macrocytic anaemia  These are sprue idiopathic steatorr
hoea and coeliac disease Some authors regard these three conditions
as belonging to the same group and make no clear distinction be
tween them It 1s however conventent to separate them as far as
possible

Sprue
This term refers to a chronic wasting disease of tropical countries
and 15 charactenized by glossitis diarrhoea with pale bulky frothy
il smelling stools The disease 15 much commoner 1in white 1
habitants in the tropics than 1n nauives and its incidence appears (o
be greatest 1n those who have spent the longest time i hot chimates

Symptoms
There 15 often a hustory of chrome indigestion with flatulence and
alternating constipation and diarthoea for many months or even
years before the fully developed syndrome is observed At some
stage often quite early there 1S soreness of the tongue anorexia and
mental depression
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Sprue

Pamful fissures may develop n the oesophagus and also 1n the
region of the anus  These may precede or accompany the fully deve
loped syndrome

Although anaemias of pernicious type may develop with marrow
changes essentially like those of Addisoman anaemia sub-acute
combined degeneration of the spinal cord does not occur

X ray of the gast 1 tract shows an almost
characteristic appearance 1n which a portion or several portions of
the small mtestine show a pecubar moulage sign after a barrom
meal

The term moulage 15 used because 1nstead of the normal feathery
appearance of the duodenum and upper half of the jejunum there
1§ a charactenstic appearance which may resembile 2 tube into which
wax has been poured and allowed to harden  This depends upon
ateophy of the valvulae conmventes Indeed the small intestine may
be dilated to a size as great as that of the colon

Gastroscopy shows some degree of atrophy of the stomach but the
mother of pearl plaques of true perpicious anaenua are never seen

The Blood and Marrow

Anaemm 1s not invanable and when 1t 1s present 1t may be

or more and

mcgalocync The latter type often develops in cases which for a
considerable ime have been hypochromic In these cases the blood
picture 1s much the same as that of true pernicious anaemua although
porkilocytosts 1s less striking  The myelogram is also essentrally the
same Giant metamyelocytes and polymorphs with hyper seg
mented nucler are present but the degree of megaloblastic trans
formation of the marrow 1s less than m Addisoman anaema some
normoblastic erythropoiesis always being preserved

Moderate reduction 1 the number of platelets 15 common but
occasionally especially when the anaemia 1s very severe the platelets
may be so low as to lead to purpura

Diagnosis

Diarrhoea steatorrhoea and other signs indicative of nutrittonal
deficiency 1n persons 1 or who have been resident 1n troprcal
climates form the essential diagnostic features It must be remem
bered however that there may be quite severe steatorrhoea without
any diarthoea Evenso a para Addssoman anaemna may develop in
these cases

The asthera  hypotension and pigmentation which may develop
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in long standing cases may lead to confusion with Addison s disease
of the suprarenals

Pathogenesis

The of hyperch TOCYLIC anaerma m sprue s not
enurely understood 1t ss possible perhaps probable thatitss dusto
excesstve loss of extransic factor i the motions  As however the
causation of the steatorrhoea 1s not fully understood 1t folfows that
the aetiology of sprue itself 1 stilt obscure

Treatment

The of the hyperch anaemua of sprue
15 much less successful than that of true perniciaus anzenua  Cer
tanly the injection of highly punfied hver extracts wihich 1s so
efficacious 1n true pernicious anaema s much fess son sprue  The
same 1s true of myections of vitamm B 12 and as this substance is
now usually regarded as being extrinsic factor 1t seems clear that the
older theory of the genesis of the anaemi1 1s not true

The haemoporetic defect 15 of the same type as that m true per
mctous anaera but the nutritional abnormality alfects erythropoests
ata different level This 15 shown by the admimistration of folic aad
which relieves the glossitis and diarrhoea 1n almost every case while
at the same tme leading to a reticulocyte crists whach 1s followed by
a rise 1n the red corpuscles and haemoglobin  Oddly enough the fat
content of the stools 1s not atways restored to normal

Folic acid may be given by mtramuscular ingection 1n doses of 15
mg daly but the results of oral are {ly assatis
factory This 1s the essential treatment but n addition other vita
mins should be given because of the general nutritional deficiency
that has developed as a result of the persistent diarrhoea  The blo
pieture is d bya won and
one then finds a megalocytie but hypochromic anaemua {a so-calied
dimorphic anaemsa)  When this 15 present adnumstration of won
is essential

Idiopathuc Steatorrhoea

The main perhaps the anly diffe between this
and sproe s that it may develop 1n the iphabitants of temperate
climates who have never visited the tropics  Diarrhoea s less severe
glossitis 35 less smtense and general nutritional deficiency s fess
marked than in tropical sprue while the concomitant anacmia 8
more frequently hypoch than hyp
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Treatment

Treatment 1s on the same lines as of the anaemua of sprue viz
administration of 1ron and vitamins 1n the hypochromic cases folic
acid and vitamuns in the hyperchromic cases and of iron together
with foltc acid 1n the dimorphuc ones

Coehac Disease

This syndrome 1s simular to that of sprue and idiopathic steator
rhoea but there are diiferences depending mainly on the age of these
patients

Coeliac disease develops in young children who present the com
mon symptoms of sprue and the allied diseases together with other ™
signs of nutritional deficiency especially of the skeleton These take
the form of osteoporosis stunting of growth occasionally spon
taneous fractures and even infantiism The explanation of these
changes 15 of course the persistent loss of caleirm from the body of
a growing child

There may be some of the ordinary signs of tron deficiency
anaemia € g bnittle spoon shaped nails lustreless harr and a mourn
ful expression  Affected chuldren usually look younger than their
age and ndeed this 1s sometimes the case in adults suffering from
diopathic steatorrhoea

Loss of weight 15 often severe and the di tended small intestine
may be visible through the atrophied abdommal wall  For some
unknown reason advanced atrophy of the buttocks 15 so common
as to be almost pathognomomc

The above changes are stmilar to but not identical with those of
osteomalacia

Blood Picture
The anaemia of coehac disease 1s most commonly of the tron
type but particu
lmrly m prolonged cases the anaemua becomes hyperchromic and
megalocytic although the megalocytosss 1s less striking than 1 true
pernious anaemia In these cases there 1s some degree of mega
loblastic transformation of the marrow but this 1s less 1ntense than
m sprue and of course than 1n true pernictous anaema

Treatment

This 15 less satisfactory than in sprue or idiopathic steatorrhoea
but admuustration of 1ron and of folic acid often leads to consider
able improvement although 1t 1 rare for a case of coeliac disease to
be cured
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Anaemias Due to Deficiency of a Specific Haemopoetic Substance

In general then the treatment of coeltac disease 15 the admmstra
tion of 1ron and of folic and the latter being of value even 11 the
cases 1 which the"anaemia 15 hypochsomic perhaps because of ats
effect an the absorption of fat from the sntestine In addition vitamin
<upplements of all types are essential

1t 35 1nteresting that i some cases of sprue and 1n a fatr number of
cases of 1diopathic steatorrhoea there 15 3 History of infermittent
diarthoea 1n childhood There 1s thus some reason for regarding
the three marn types of steatorrhoea as beng aetrologicatly refated to
one another

Steatorrhoea i General
Esther hypochromic or less commonly hyperchromic anaemz
may accompany any type of chrome sieatorthoea eg that due to
chrome p tic disease 1 of abd i
lymphaties or gastric coltc fistuls

Megalocytic Hyperchromsc A A d with M

Thus condstion which 15 so much commoner 1n hot chmates 15
sometimes known as tropical macrocylic anaemua 1t resembles
Addisonian permicious anatmia both clinically and haematolopially
but its aetrology s different

The first cases that were described were 1o pregnant natve women
m India but later an identical condstion was fonnd 1 non pregnant
women and even 1t men

Clinscally the maim complaints are those common 3o alt forms of
anaemia together with soreness of the tongue and mouth diarrhoca
and varying degrees of oedema The spleen 15 frequently palpable
but 15 never greatly enlarged and signs of complicating discase of the
central nervous system practicallv never ocenr  This 1s of course 2
distinction from pernicious anaemia as §s aiso the fact that achdor
hydna 1s not especially common i1 this disease  As a rule there s
no detectable yaundice and the serum bilirubin 1s not above normal
fevels unltke the thvarrable state of affacrs in true permiciots anaem:a
‘Theress bowever asumilar anaemsa of the tropscs in which there are
somie s1gns of an increased blood destrucuon It 15 however
uncertain whether these cases are identical with those first deseribed
by Wills

Blood
‘The picture 1s the same as that 1n permicious anaemia iz mega

tocytosis porkilocytosss and leucopema while the bone marrow
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Permcious Anacmia of Pregnancy

shows partial megaloblastic transformation  The platelets are at or
below the Tower hmits of normal and purpura 1s not uncommon

Actiology

Whether all these cases are to be regarded as one disease or not 15
less important than 1s the fact that they have 2 common aetiology
viz. dietary deficiency especially deficiency of ammal protein  The
dietetic poverty may also include deficiency of iron hence a megalo-
cytic hypochromic (dimorphic) anacm:a 15 quite common

Treatment

In the absence of concomutant diseases such as chromic malana
and mfestation with mtestinal worms the apaemi. can be raprdly
relieved by the oral admimstration of yeast marmite or hghily
cooked hiver Parenteral admimistration of more or less crude liver
extracts 1s equally effective but the very highly refined extracts which
have proved so valuable in Addisoman anaemma are quite ineffective
11 most of these cases It would appear that there 1s a deficiency of
some haemoposetic principle different from that responsible for per
nicIous anacmia

Not uncommonly an anaemua of this sort 1s precipitated by
creased nutnitional requirements  hence the frequency of its develop-
ment duning pregnancy

Pellagra

Here 1s another example of a chimscal syndrome which 1s primarily
due to nutntional deficiency such as occurs 1n a population whose
staple diet 15 maize

Most commonly the anaemua th.t occurs n pellagra s hypo-
chromic and tut cases are
well known Thisis however no! 1dentical with permcious anaema
as 15 shown by the fact that intrinsic factor 1s present 1n the gastne
Juice as ts also hydrochlonc acid Tt appears therefore that thus is
another example of a pernicrous Itke anaemma due to an exogenous
nutritional defect

Permcions Anaema of Pregnancy
Owing to the age d of A anaemia
rarely observed 1n these patients but there 15 2 megalocytic hyper
chromic anaemiz which may occur in pregnant women generally
but by no means mvartably of the poorer classes whose diet has been
msufficient.
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Due to Defi of 3 Specific H; Substancy

The blood picture 15 1a general terms simular 1o that of Addison
12n anaema but there 15 Jess ansocytosss and poikilocytosis while
the degree of megalablastosis i1 the marrow 1s relatively shght  The
magar part of the erythropoietic process remarns normoblagti. 1
type

The nature of the 5o called pernicious anaemua of pregnancy »
uncertain and it appears probable that a vanety of syndromes
included under this heading  For this reason o routine treatment
can be advocated Some cases will respond to flarge quannties of crude
Iver extract or of yeast given by mouth, whereas others are so severe
asto requlrc blood transfusion 1 ordcr to tide the patient over untl
an P to liver oceurs There are howeves
cases whiti do not respong to any method of treatment other than
transfusion In a few cases spontaneous recovery occurs after
delivery but 1t 55 unsafe to awat this event n the severe cases trans
fusions are essenttal of course tagether with an adequate diet

Megal Hyperch Angemt 3 with Organic Aboor
mahty of the Gastyo Inteshinal Tract

Stomach

Hyperchromic megal hasbeen descershed
in assoctation with cancer or polyposss of 1he stomach prcsumably
becanse extensive destruchon of the mucous membrane leads to
lack of formation of mtrmsic factor A very small proportion of
patients on whom gastrectomy has been performed have developed
the typical blood and marrow picture of permcious anacrma  This
> extremely rare perhaps becawse the panents do not suvive
sufficiently long  On the other hand hypochromic anaema of the
xron dcﬁclencv type 1s vcry common 1n these cases

Hy may develop after gastroen
:zrenam) usually afl:rv.:ry lcng pesiods € g fificen 1o twenty yeuss
Here the aetiology 15 rather obscure It may be that extrmsic factor
minnne factor of even haemopoctic factor Mself 15 s rwhed
lhrough lhc smma that thereas msumcncm timeforab orpion One
b that they danotalt
respond equaﬂy well ta the routine (r:atmcm for permerons anaemd
In the magonity of cases mjections of potent hiver extract or vitamn
B 12 are bya crisis and of 15 mafn
tamned there 1s a gradual rise of the blood picture 10 normal and
conversion of the myelogram to normal  There ate however cases
n which only partial recovery from the anaenia occurs with such
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Achrestic Anaemia

treatment and some of these cases can be restored to normal by the
oral admmistration of folic acid even when Iiver extracts have fatled
In such arcumstances one finds that there 1s a moderate reticulocyte
cnists 1 the early stages of the liver treatment and a second reticulo
cyte cnists soon after the commencement of treatment with folic acid

Intestinal strictures are occastonally accompamed by the blood
and marrow picture of permicious anaemua even although there 15
free hydrochlonc acid present m the gastnic jutee

M P Anaemiz n with Disease of
the Liver

Extensive hepatic disorder especially 1n the form of advanced
arrhosts may be accompanied by a moderately severe anaemia of
the pernictous type perhaps because of failure of the damaged liver
to store haemopotetic factor in adequate amounts

The anaemia 15 less severe than the Addisoman type and poikilo-
cytosis 1s much less marked

Treatment is not very satisfactory and must be directed to supply
ng sufficient amounts of haemoporetic factor 1n the form of potent
liver extracts or vitamun B 12 Because of the failure of the storage
mechanism  the mnjections have to be given extremely frequently

Hyperchromic Anzemsa due to Infestation with the Fish Tapeworm

In the small proportion of persons infested with the fish tapeworm
Diphyllobothrium latum a climcal and haematological picture
identrcal with Addisonian anaemta develops

1s tapeworm 1s only commonly found 1n Finland and round the

Great Lakes m America although occastonal cases of infestation
have been observed elsewhere Clearly then as a general rule one
1gnores this possibility 1n cases of pernicrous anaemia except 1n
countnes where the worm 15 endemic

By no means all people nfested with the worm develop a hyper
chromic megalocytic anaemua  Indeed 1t has been held that 1t 15
only in persons p P to the of A
2naemia that the worm will evoke a full prcture of that anaemia
This 1dea 15 supported by the fact that the incidence of idiopathic
Pernicious anaemia appears to be higher in the relatives of persons
with diphyllobothrium anaema than in the general population

That the anaema whatever 1ts exact causation may be 1s indeed
rdentical with pernicious anaemia 13 shown by the fact that m un
treated cases sub acute combined degeneration of the cord may
develop and by the fact that treatment with potent liver extracts or
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Anaemias Due to Deficsency of a Specific Haemopotetic Substance

witamin B 12 will restore the blood picture to normal even when the
worm has not been expelled

On the other hand anthelmutic treatment without adminsstratton
of liver extract 1s followed by radual restoration of the blood picture
to normal with very lttle or no tendency 1o subsequent relapses
It seems probable therefore that the worm 1n the tatestine destroys
extrnsic factor and perhaps also interferes with absorption  Thuy
when lver extract 15 admimstered 1n large amounts there 1s msuff
cient both for the worm and the hiost

There must be manv cases of tapeworm pernicious anaerma which
have never been recognized and have been regarded as bemng examples

of Add becanse the to has been
complete

1t 1s unfortunate that this helminthie jnfestation 15 not accom
panied by hilia and that its d therefore must depend

upon routme examunation of the faeces

Achrestic Anaemia
This rare condition s chmcally 1dentical with pernicious anaemia
but fails to respond to the same treatment although liver extract or
vitamin B 12 may evoke a shight reticulocyte mcrease  The marrow
picture 15 predommantly megaloblastic and remains so i spite of
treatment  Free acid 1s present 1n the gastric jwce and at autopsy
there 15 no deficiency of haemoporetic fastor in the liver (see Plate 1,

g 1}

The disease runs a long but always fataf course Temporary it
provement follows transfusion while folic acid and all the other
remedies used 1t pernicious anaema should be tried  In some €a5¢s

P has fol d oral ad of proteolysed Inver
even when iyections of liver extract have failed

Probably achrestic anaemia 15 a concept under which diferent
maladies are subsumed For this reason some writers include it 12
a group of diseases pusillanimously called refractory anaemas

General Note on Anacmuas m which the Average Dumeter of fbe
Red Corpuscles is Increased

Red corpuscles Jarger than normal can arise 1n at least two ways

(1) when there 15 deficiency of haemopoietic factor red corpusﬁles
are denved from sbnormal ancestors  Both the parent-celis and the
corpuscles are larger than normal megaloblasts and megalocytes
respectively  The megalocytes can (and psually de) contamn more
haemoglobin than normal—then the blood micture 15 hyperchromie
and megalocytie as1n permeious anaema
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General Note on Anacrruas

(1) n conditions of stress such as the very active blood formation_
that occurs during and after acute haemolytic crises as well as in
other conditions the normal parent cells of the red corpuscles may
lose thesr nucler p: ly 1e large normobl mo
blasts) give nise o large corpuscles which may (and somenmes do)
contain an excess of haemoglobin hence the blood picture 1s hyper
chromic and mﬂcrac)nr

NB Ths 15 often not d 1n the literture
partly because the megalocyte and the macrocyte cannot be distin
guished from one another 1n blood films Thus one often heats of
permicious anaemia as a macrocytic hyperchromic anaenua whereas
s 1n fact megalocytic

1t 15 essential to keep the distinction 1n mimd because macrocytic
(as opposed to megalocytic) anaernas do not respond to treatment
with liver ot vitamun B 12

Of course the chinical characters of pernicious anaerma (and the
teal perniciosiform anaermas) usually suffice for diagnosis but far
too many doctors believe the more scientific evidence of the labora
tory rather than that of theirr own senses Here 1s the explanation
of many (perhaps all) cases of lver resistant pernicious anaenua
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CHAPTER VIII
HAEMOLYTIC ANAEMIAS

THROUGHOUT life effete red corpuscles are continuously
destroyed matnly 1n the reticulo-endothebial tissue especially in the
spleen while at the same time there 15 a compensatory formation of
red corpuscles The term haemolvtic anaemuas 1s apphed to those
anaemas m which reduction 1n the number of red corpuscles and the

amount of } lobm 1s due to destruetion of red cor
puscles The possible causes of such a condition are very vaned
Thus h lysis may be d with

(1) Abnormality of the red corpuscles

(a) a congenital factor as 1n alcholunic family jaundice

(b) acquired as n nocturnal haemoglobinunia
(2) To the presence of haemolytic substances in the plasma i the
form of

(a) haemolystns

(6) extninsic poisons such as phenyl hydrazine (p 152)
(3) damage to the red corpuscles as in malana
(4) increased activity of the spleen and other parts of the reticulo
endothelium

Chmcal of H. lytic A 1n General

Acute  The haemolytic process may be of sudden onset and may
termunate as rapidly as it began  An example of such a condition
1s seen 1n Blackwater fever in which the blood destruction s accom
pamed by a rise of temperature severe aching m the limbs and espec
sally 1n the back and some degree of peripheral circulatory failure
The output of urine 1s usually decreased and there may even be anund
duetoblocking of the kidney tubules by precipitated haemoglobin and
allied pigments  Jaundice is mvanable as a result of the increased
amount of bilirubin in the blood

Acute haemol 1ic anaerma often presents a picture of a severe and
overwhelming infection and occasionally 1t 1s indeed due to such a
state e g septicaerma

Chromic haemolytic angemia  The chinieal features of chronic
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Acholuric Jaundice

haemolytic anaemia vary greatly from case to case In the consti
tutional types of which alcholunc farmly jaundice 1s the best known
and the most charactensic  There 1s l=mon yellow icterus which
vanes 1n mtensity from time to ttme  but never attains the seventy of
obstructive Jaundice while 1t 1s not accompanted by the charactenstic
concomitants of the various types due to obstruction thus there 1s
no pruntus tendency to bleeding or mental depression Thus difference
1 the symptomatology 1s due to the fact that the bile pigment which
15 the cause of the jaundice has not yet passed through the liver 1t
15 the so-called haemo bilirubin It differs also from jaundice due
to bile that has passed through the liver (hepato biltrubm) masmuch
as 1t does not appear 1n the urine

Other chinical symptoms may be splenomegaly which vanes in
degree with the intensity of the haemolytic process as does the jaun
dice itself The liver 1s commonly enlarged especrally during acute
exacerbations  This 1s due to reticulo-endothelial hyperplasia and
for the same reason some enlargement of lymphatic glands may
occur

The jaundice 1s accompanted by a raised icterus index 1a the blood
while the van den Bergh reaction gives an mdirect positive response
mdicating that the bilirubin 1s of the pre hepatie type (haemo-
bilirubtn)

1f haemolysis 15 very severe and especially 1f 1t 15 of sudden omset
some part of the haemoglobin will fail to be converted 1nto bilirubin
and free haemoglobm erther unchanged or modified will be found
n the plasma and may appear 1n the unine  This 1s much commoner
m acute h such as Bl fever but may
occur 1n the acute exacerbations of chronic cases

Blood
The seventy of the anaemma naturally depends upon the balance
between blood destructton and blood formation but even if the
Processes are practically balanced and the anaemua 1s therefore
shight there will be many young red corpuscles (reticulocytes) in the
penph:ral blood Indeed persmem hugh reticulocytos:s 1s an almost,
ofall acuteand chronic

Acholuric Family Jamdice
This 1s a chronic haemolytic disease m which there 1s persistent
Jaundice although of varymg intensity accompamed by a demon
strably increased fragihty of the red corpuscles many of which are
spherical instead of the normal biconcave form
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Acholunc Jaundice

The abnormahty 1s inhented by both males and females and may
be transmutted by either sex although not all the offspning are m
variably affected !

Chinieal Features

Occasionally the abnormality may be obvious very soon after
birth but usually the jaundice 15 not noticed until the end of the
first decade of hfe when 1t 1s often aggravated by some 1ntercurrent
1nfection

There are probably many cases that are overlooked throughout hif¢
because there 1s no 1ll health and no clinical abnormality other than
a sallow complexion In any case however there may be sudden
haemolytic crises when the jaundice becomes much more severe and
anaema 1s stniking  If such acute exacerbations occur there 13
usually a nse of temperature together with all the other signs of
acute haemolysts

Exacerbation of the anaemia without increase of the jaundice
sometimes occurs as a result of mhibition of the marrow

The abnormality of the red corpuscles 1n these cases 15 not an
1solated one and 1n the majonity of cases other congenital abror
malities accompany 1t although these may occasion no discomfort
For example undue shortness of the httle finger a peculiar thinness
of the tongue and abnormalittes of ossification are quite frequent
Among the latter the commonest 15 the so-called tower skult which
results from asynchromism 1n the ossification of the cranal bones
The radiographic changes 1n the skull may somewhat resemble those
of sickle-cell anaema (p 88)

As a general rule patients with acholuric family jaundtce suffer
ittle 11l health but any acute infection may precipitate an acute
haemolytic cnisis  In women however there 1s distinct dimsnution
of fertility which does not appear to be due to the inborn abaormality
but to the activity of the haemolytic process It 1s therefore often
relieved by splenectomy which dimimshes the intensity of haemolysts
or even abolishes 1t

A woman of thurty two suffering from acholuric family jaundice
who had been marned for about nine years had had three mus
carniages for which no gynaecological or serological reason could be
discovered  She had had only one acute haemolytic cnisis at the 2g¢
of twenty four and 1n spite of a persistently hugh reticulocyte count
she had never thereafter been severely anaemic  Splenectomy was

rformed and erghteen months later a normal child was born after
an uneventful peegnancy
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Treatment

Blood

The striking feature of the blood apart from anaemia 1s the
presence of sphenical red corpuscles (spherocytes) In the haemo-
cytometer may of the red corpuscles look smatler than normal and
mdeed therr average drameter 1s decreased although their total
volume 1s approximately normal In films the red corpuscles also
appear to be small but do not present the normal central pallor 1e¢
they are obviously thicker than normal (Fig 5)

In spite of the presence of spherocytes 1t 1s sometimes found that
the average diameter of the red corpuscles 15 greater than normal
This 1s due to p of large normo-
blasts Megalobloasts are never present but the macrocytosis may
cause a slight resemblance to pernicious anaema

Spherocytosis was for a long time supposed to be a congenital
abnormality of the red corpuscles pathognomomic of acholuric
famuly jaundice  This 1s certamly untrue b:causc sphcracyles are
found mn other 1 Iytic diseases It 15 ble that
the abnormal shape of the red corpuscles 1s due to a cong:mtal m

- crease of a lytic substance present in normal serum This substance
1s known as lysolecithin  Normally the amount of this substance 1s
mereased by the passage of the blood through the spleen The

lytic jaundice are less ressstant to
lysolecnlhm lhzn are normal red corpuscles and 1t 15 possible that thrs
substance or some simular one 1s the cause of the charactenstic
spherocytosis Thus view 1s supported by the fact that the parent cells
m the marrow (normoblasts) do mot show any abnormality of
shape

Leucocytes In the quescent peniods the leucocyte count s at or
shghtly above the higher limits of normal any tncrease being due
to neutrophilta Usually there are a few slightly immature neutro
philes eg metamyelocytes Dunng the cnses leucocytosts be
comes very great ndeed a leukaemoid picture may develop with

and 2 few mn the per

phcra\ Plood

Platelets There 1s persistent thrombocytosis which may become
extreme during crises  This 15 the explanation of the tendency to
thrombosis that 1s sometimes very striking at these times

Thz bone marrow shows intense normoblastic hyperplasia with many

e only spl 'ytes seen are those due
to adm\xmre of peripheral blood
ring b crises the hyperplasia becomes

morc mtense  There are however occasional exacerbations of the
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Acholunc Jaundice

The abnormality 1s nherited by both males and females and may
be transmutted by either sex althcugh not all the offspring are
varably affected

Chimcal Features

Occasionally the abnormality may be obvious very soon after
birth but usually the jaundice 15 not noticed until the end of the
first decade of life when 1t 1s often aggravated by some intercurrent
nfection

There are probably many cases that are overlooked throughout hfe
because there 15 no 11l health and no clinical abrormality other than
a sallow complexion In any case however there may be sudden
haemolytic crises when the jaundice becomes much more severe and
anaemia 1s striking  If such acute exacerbations occur there 18
usually a rise of temperature together with all the other signs of
acute haemolysis

Exacerbation of the anaemia without mcrease of the jaundice
sometimes occurs as a result of inhibition of the marrow

The abnormality of the red corpuscles 1n these cases 1s not an
1solated one and 1n the majorty of cases other congcmtal abnor
malities y 1t alth h these may
For example undue shortness of the Iittle finger a peculxar thinness
of the tongue and abnormakities of ossification are quite frequent
Among the latter the commonest is the so-called tower skull which
results from asynchromsm 1n the ossification of the cramal bones
The radiographtic changes 1n the skull may somewhat resemble those
of sickle cell anaemta (p 88)

As a general rule patients with acholunic famly jaundice suffer
Iittle 1lf health but any acute infection may precipitate an acute
haemolytic crists  In women however there 1s distinet dimnution
of fertility which does not appear to be due to the mborn abnormality
but to the activity of the haemolytic process It 1s therefore often
relieved by splenectomy which diminishes the intensity of haemolysts
or even abolishes 1t

A woman of thirty two suffening from acholuric fanuly jaundice
who had been married for about mne years had had three mis
carriages for which no gynaecologtcal or serological reason could be
discovered She had had only one acute haemolytic crisis at the age
of twenty four and 1n spite of a persistently high reticulocyte count
she had never th fter been severely was
performed and eighteen months later a normal child was born after
an uneventful pregnancy
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Sickle-cell Anaemua

The question whether splenectomy should be performed i all
cases of acholunc family jaundice 1s a difficult one but 1n the view
of the possihility of an” acute exacerbation occurning at any time 1t
15 probably safer to adwise the operationin every case  The mortality
15 extremely small and if the operation 1s performed i young
persons the surgical dufficulties are slight When however there
have been several acute haemolytic cnises pensplenic adhestons may
render splenectomy drfficult

Splenectomy should never be performed dunng a cnsis  Trans
fusions can tide a patient over into the quiescent stage

Diagnosis
The 1ncreased fragility of the red corpuscles when mimersed n
saline 1s of fammly jaundrce
whll: differentiation from acquired haemolytic jaundice (p 90) can
usually be made on clinical grounds and 1s confirmed by the presence
of antibodies 1n the serurn m the latter disease the simplest test for
these being that devised by Coombs (p 104)

Sickle-cell Anzemia

This 15 a severe mhented haemolytic anaemsa occurnng almost
only in negroes and characterized by a peculiar sickle shape of the
red corpuscles

The disease may remamn latent throughout Lfe the only abnor
mality being the peculiar shape of the red corpuscles More commonly
however especually m men the abnormality 1s accompanied by
symptoms of weakness dyspnoea pain 1in the back tiredness and
vomting of varable duration In some cases such haemolytic epr
sodes occur frequently while 1n others months or even years elapse
between them  1In the earlier attacks the liver and spleen become
considerably enlarged and some enlargement persssts even between
the attacks In older patients however there 1s commonly fibrosis
of the spleen which ultimately becomes tmpalpable

As 1n all haemolytic diseases 1n which acute episodes of blood
destruction occur there 15 Liability to the development of thromboses
which are commonest mn the small vessels of the lnng and of the braia

Among other physical signs tortuostty of the retinal vessels 1s
almost 1nvaniable

Radrographically there 15 usually fairly severe generalized de
calaification which 1s particularly well seen 1n the vertebral bodies
which may become concave as a result of such softening

Inmany cases even those m which no anaemra is present malleolar

89



Sickle-cell Anaeria

not panted by d ntensity of the jaundice
These are assocrated with temporary mhibition shght or severe of
the erythropotetic function of the marrow by hypersplenism
Serology No antibodies play any part in causing the haemolysis
of this disease which thus differs completely from so-called acquired
haemolytic jaundice (p 90) As mught therefore be expected the
Iife spc;n of healthy corpuscles transfused into these patients 1s
normal

Complications
e main complication of chromic haemolytic jaundice 15 of

course acute exacerbation of the condition which may even prove
fatal

Another common complication which 1s almost 1avanable 1
prolonged cases 15 the presence of large numbers of small pigment
stones 1n the gall bladder and less commonly in the bile passages
These are due to precipitation from the excess of bilirubm that 1s
excreted in the bile  Frequently they give mise to no symptoms but
1f a large one becomes mpacted 1n the bile duct the ordinary signs of
biliary obstruction develop

Treatment

The prevention of acute haemolytic attacks 1s important and as
these are usually precipstated by exposure to cold or intercurrent
mfection general care 1s necessary

The only method of treatment which 1n the very great majonty
of cases will result 1n symptomatic cure 1s removal of the spleen
It must be emphasized that the cure 1s however only symptomatic
the spherocytosis and mcreased fragiity of the red corpuscles are
only shghtly if at all affected but the absence of the great hacmolytic
organ abolishes the haemolysis or at the worst reduces 1t so greatly
as to render 1t insigmficant

Two surgical features are of importance Furst accessory splecos
are commoner 1n these patients than in the general population
They should be sought for and removed at operation because 1f they
are ot one or several of them may become sufficiently hyperplastic
to cause a relapse later Secondly the gall bladder and bile passages
should be examimed and any stones should be dealt with In young
patients these are usually sufficiently soft to be crushed with the hand
and then the debns will be passed along the bile duct 1In long
standmng cases however the stones may be hard and then

sary to remove them
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Lederer s Anaemia

to persons of Mediterranean stock  Like sickle-cell anaemua 1t also
occurs 1n a latent form

The essential abnormality 1n the blood 1s thinness of the red cor
puscles There target cells are shown n fig 6

Persons affected by the active form of the disease are often found
to have at least one parent 1 whom the target cell trait 1s found
although no symptoms are present

The latent form of the disease may be completely symptomless or
may be accompamed by shight persistent rcterus while the spleen
gradually becomes more and more enlarged Often mn this form of
the disease target cells are numerous while another charactenstic
feature of the blood 15 as well marked as in the active form  Thus
the fragility of the red corpuscles in both forms of the disease 1s not
mereased as 1t 15 1n acholunc family jaundice but i none of the tubes
18 there complete solution of the red corpuscles Even if they are
placed mn distilled water which of course causes complete Iysis a
pale gelatmous layer still remains at the bottom of the tube

Cooley s anaemia may remam latent throughout Iife but the off
spring of such persons will have either the active or the Iatent form
of the disease

In all other respects this rare anaerua resembles other chronie
haemolytic anaemlas but there 13 an even greater tendency to the

of hanges tn the bones stnking

m the skull  Here the d;ploé presents an arrangement which 1s com
pared with that of hair standing on end

Elliptacytosis
Occasionally the majonty of red corpuscles are found to be ellipts
cal instead of crreular In the great majonty of cases | this appea.rs to
beah: 1 }:"! PP
to have a greater hability to the devel of chronic h: ly
anaema the symptoms of which differ 1n no way from other diseases
of this group

Acquired Haemolytic Anzenuas

Lederer s Anaemia

Ths rare form of acute haemolytic anaemia may occur at any age
but seems to be shightly commoner i pregnant women It com
mences more or less acutely although a week or 50 may elapse before
the full climcal picture manifests 1tself

The early symptoms are high fever vomting, headache and very
severe backache There 1s rapid development of pallor with only 2
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Cooley s Anaemia

ulcers develop and fail to heal These do not appear to be esseatially
different from those that may accompany other forms of splenc-
megaly but are much mare constant

The Blood

In many cases, ordinary blood films do not reveal the character
1stic sickle shape of the red corpuscles which 15 best demonstrated
by examination of a preparation of fresh blood at reduced oxygen
tension

Duniag an acute anack the blaod changes are tbcsc charactensbe
of any acute h tytic d by lencocytosss
Signs of active regeneration of red corpuscles are always well marked
and the reticulocytes are usually m the regron of 25 per cent

1n the severely anacmuc stages normoblasts may be present i the
penpheral blood but only the most mature of them reveal any ten
dency to wking

The usual climcal signs of ncreased blood destruction, viz.
ndirect van der Bergh teaction mereased icterus tndex and m
creased excretion of urobiligen are present

Prognosis

In the absence of anacmia the sickie cell trart does ot appear to
diminish the expectation of Iife but even 1n symptomless cases intet
current infection may precipitate an acute haemolytic attack

The patients who are continuously anaemic and n whom crs S
ocour rarely five beyond middle age The cause of death may b¢
severe anagrma but thrombosts and renal failure are common

Actiology
ALl that need be said 15 that the sicklewcell tratt 15 snherited 25

dommant and 1s transmitted equally by male and female This 15
an jnnate factor but whether anaema develops or not appears 10
depend on exogenous causes

Treatment
No treatment 18 of any reat value but if the spleen 1s extremely
large d by although

y
1he tendency of the r:d corpuscles to sickling 15 1n no way affected

Cooley s Anzemia
ph o\‘ a chronic h iyne disease which 15
! but which 15 almost confined

Tius 1s another
tted as a N
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Treatment

lly treated by sp and this should be

performed as soon as 1t 1s found that transfusions have failed 1f this
operation 1s too long delayed the outlook 1s bad

As already mentioned 1t 1s probable that more than one type of
haemolytic disease 1s 1ncluded in the concept of Lederer s anaemia
and 1t 1s reasonable to assume that the cases m which repeated trans
fusions fail represents a different disease

Insomecases ACTH (25 mg four times a day) has brought the
haemolytic proeess to a stop althongh the Coombs test remaims
~ unchanged The mode of action 1s not understood and 1t 1s shill
uncertain whether the cure 1s ACTH s Iy use
less in acholunic famuly jaundice

Acquired Haemolytic Jaundice

1t has long been y to d h h )
Jaundice (achotunic family jaundice) from a simifar disease m which
there 1s no family hustory and a very different blood prcture  This
malady may run a sub acute or chromc course and although ob
Jection has been taken to the name 1t has the advantage of being
understood by everyone

The essential feature of this disease 1s the presence 1n the blood
of abnormal h )} which can be d: n a variety of
ways One of the most striking evidences 1s that the transfusion of
healthy blood 1s followed by rapd destruction of the normal cor
puscles This 15 quite unhke acholuric family jaundice m which
transfused corpuscles survive a normal length of tme  Obviously
then 1n acquired haemolytic janndice the blood destruction 15 not
due to an nnate weakness of the corpuscles

Demonstration of the role played by haemolysin m this disease
was later followed by the observation that although its presence
could rarely be demonstrated by 2 simple direct test the mndiect
technique of Coombs shows that a haemolysin 1s adsorbed to the
surface of the red corpuscles

The ongin of the haemolysin 1s uncertatn  There seems little doubt
that Ity repeated tr. lead to and to

of I but 1n the majonty of cases of

acquired haemolytic jaundice no antigenic cause for the haemolysins
can be discovered

Symptoms
No age 1s exempt from this disease which may mamifest itself
suddenly or very gradually
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Lederer s Anaemia

moderate degree of jaundice but no bile pigment 1n the urine then
the liver and spleen become moderately enlarged and without treat
ment, death occurs m the majonty of cases within a few weeks or
months although occasionally spontaneous recovery occurs

Blood

There 1s 2 very rapidly developing anaemua of regenerative type
with reticulocytes up to 60 per cent in some cases together with 2
large number of normoblasts In children the average diameter of
the red corpuscles 1s usually 1ncreased (macrocytoss) but this 1s not
nvartably so in adults It 1s only 1n cases 1 which spherocytosis
develops that there s increased fragility of the red corpuscles

There 1s usually leucocytosis up to 40 000 per cmm  mainly due
to a great increase of granulocytes some being mature some bemg
as young as myelocytes There are however lencopenic cases and
others n which the increase of white cells 15 due to an excess of lym
phocytes Itis possible therefore that a number of different diseases
are mncluded 1n the concept of Lederer s anaemia

Thrombocytopema suffictently severe to lead to haemorrhages
occurs 1n a small proportion of cases

Dufferential Dsagnosts

Nerther the clinical features nor the blood picture enable a diag
nosis to be made easily Obviously the disease mn 1is wutial stages
closely resembles septicaemia or 1n the haemorrhagic forms acute
leukaemia The former can of course be excluded by blood culture
and the latter by narrow puncture

It 15 much more difficult to differentiate Lederer s anaemua from
an acute haemolytic crisis of acholuric famuly jaundice but 1n the
latter spherocytosis 1s more striking while almost invaniably a family
history can be elicited

Occasionally an acute or sub acute haemolytic anaenua due to
the presence of haemolysins mn the circulating blood may very closely
simulate Lederer s anaemia which differs because there 1s no ciretl
lating haemolysin and the Coombs test is negative

Treatment

In what may be called true Lederer s anaemra that 1s to say an
acute haemolytic anaemia with no haemolysias m the blood and no
sensttization of the red corpuscles one or more blood transfusions
almost mvartably lead to complete and rapsd recovery Cases m
which repeated transfustons have failed to produce a cure are often
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absence of haemoglobinaemia  For this reason splenectomy wll
in some cases result in symptomatic cure That 1s to say the haemo
Iytic process will cease although 1n many cases the Coombs test
remaips positive showing that some sensitizing lysin s still adsorbed
on to the red corpuscles Insuchcases relapse may occur at any time
presumably owing to compensatory hyperplasia of the reticulo-
endotbehum

In a small number of cases splenectomy 1s followed by disap-
pearance of the lysins and therefore by a negauve Coombs test
These cases are obviously completely cured

Unfortunately there 13 no means of assessing 1n advance which
cases will be benefited by splenectomy Itis however essential not
to defer the operation too long after it has been found that trans
fustons alone are msufficient
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Haemolytic Anaermas

In the mnstdious cases there 15 usually httle more than slowly pro-
gressive pallor and sooner or later the ordiary symptoms of anacmi
together with some degree of jaundice and 2 positive van der Bergh
reaction

n the more acute cases there 1s pyrexia pain in the back and often
extremely severe jllness

In many cases there 1s a history of an attack of some virus mfection
a few weeks or months before the onset of the haemolvtic condition
but whether there 1s 1n fact any relationship between the two 1s un
certain

In other cases such a chronc haemolytic condition has developed
1n tuberculous patients but agam this may be coincrdental

The course of the disease vanes greatly from case to vase In some
there are long periods of spontaneous remission while in others the
disease 1s slowly or raptdly progressive

Blood

There 15 no characternistic morphological blood picture  Anaemua
15 of course mvanable and may be normocytic or macrocytie Some
times there 15 mcreased fragility of the red corpuscles winle 1n other
cases there 1s none  The former always show well marked sphero
cytosis

Reticulocytosts 1s invariable even in the very prolonged cases 1
which aplasia of the marrow mght be expected

A pseudo posttive Wasserman reaction has often been recorded
but the exact relationship of ths to the circulating haemolystn 18
unknown

The marrow shows an ntense non specific normoblastic hyper
plasia

Treatment

Transft 15 ! when the 1s at all severe but
presents great difficulties because 1t 15 essential not only to obtait
blood that 1s compatible with that of the patsent but which does not
also adsorb the haemolysin at any rate to a great extent This may
1volve the examnation of large numbers of possible donors and
1n some cases 1t 1s impossible to find surtable ones

Some cases show a tendency to spontaneous cure but 1 the
mayonty life can only be prolonged by repeated transfustons

1t 15 clear that the hacmolysin does not destroy the red corpuscles
1n the Thev are undoubtedly destroyed 1n the reticulo-
endothelium system usually 1 the spleen this 1s confirmed by the
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Paroxysmal Hacmoglobururia

The anaema 1s of the regenerative type reticulocytosis being
considerable (up to 40 per cent)

The lencocytes mainly the polymorphs are increased dunng acute
haemolytic episodes

The fragility of the red corpuscles to hypotonic saline 15 not 1n
creased

It has been shown w1 sitro that the red corpuscles of sufferers from
this disease are lysed by a substance which 1s present 1n normal serum
but only when the pH of the blood 1s decreased It 1s alleged that the
reaction of the blood becomes shightly more acid duning sleep hence
the and I t

‘Whether this explanation be accurate or not there 1s no doubt that
corpuscles from these patients transfused into normal people are
destroyed more rapidly than are normal corpuscles

The two main laboratory tests for the disease are

{1) That proposed by Ham using different degrees of actd
ification of the test serum

(2) The heat test

Nenther of these laboratory tests 1s really essential as the disease can
be diagnosed by examuination of the unne making certan that the
darkness 1s due to haemoglobin not to myoglobin such as 1s found
1 crush injurres

Pathology

The hiver may show some necrosis 10 the central zones of the
lobules while thrombosis of the portal vem 1s a farly common
termunal eveat Haemosiderosis 1s as a rule not widespread and
i3 usually confined to the kidneys which bave been regarded as the
site 1 which the haemolysis occurs

lTh: bone marrow shows a simple non specific normoblastic hyper
plasta

Prognosis
Many of these patients hive with a varying degree of il healsh for
many years Death .may result from widespread thromboses less
from cerebral b or ly from
severe anaemua

Treatment

No known treatment results 1n cure  Vanous methods have been
advocated and must be mentioned although most of them are ex
tremely unsatisfactory
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CHAPTER IX
HAEMOLYTIC ANAEMIAS (conttnued)

A NUMBER of rarer types of haemolytic anaema are to be
discussed i this chapter

Nocturnal Haemoglobtnuna
(Marchiafava Michelisyndrome)

This rare disease 15 an ple of haemolysis
with an acquired abnormality of the red corpuscles

Its onset 15 usually sudden between the ages of twenty and thurty
five The first thing noticed 1s usually that the urine 1s extremely dark
10 the morming although normal 1n colour during the rest of the day
The darkness 1s due to the presence of haemoglobin In other cases
the first manifestations are explosive  The patient experences severe
abdomunal or lumbar pain 1n the morning accompanied by dark
urine In esther type of case pallor sooner or later mamfests tself
usually with a shght 1cteric tinge

There may be long periods of freedom from haemoglobinuria and
1ndeed 1 some cases only 1solated episodes occur for a pertod of
years but sooner or later haemoglobimuna occurs every mormng
while 1n the advanced stages the unne 1s continuously dark

Even 1n the symptomless periods p of the
urinary deposits reveals the of g les of & denn

The spleen hecomes palpable but 1s never greatly enlarged and
shight enlargement of the hver 15 also common The paroxysms of
haemoglobinuna are not brought about by cold or exertion the
early stages of the disease the only precipitating factor appeats t0
be slecp whether this be taken at mght or duning the day

The unine h; lobin and while the
of urobil 15 also d
Blood
A variable degree of anaemua 1s present mn estabhshed cases |TblS
tic but 1) or

15 p
permanenlly macrocytic espectally when haemolytic episodes are

frequent
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Haemolytc Disease

raised the sensitized cells are lysed by normal complement This
Donath Landstemer reaction which s easily carned out i1 vifro
the Jaboratory 1s diagnostic of the disease although other cold
agglutimins arealso known These have been described 1n assoctation
with many diseases although mn the majority of cases they do not
cause Such cold may be found i atypical
pn:umoma glandular fever and a number of virus diseases but 1t 1s
only rarely that these are the cause of an associated haemolytic
anaerma In view of the fact that acrocyanosis and even gangrene
of the fingers and toes may occur 1n paroxysmal haemoglobinuna
1t 15 1nteresting to note that cold agglutimins sometimes in large
amounts occur 1n Ray s disease although ths 15
rarely 1f ever accompamed by haemolytic anaerma

The only other changes m the blood 1n paroxysmal haemoglo-
binuna are a varying degree of anaerma of regenerative type witha
farrly high reticulocytosis  Duning the attack leucopeniais the rule
and this 15 followed by leucocytosis

Prognosis

In well treated cases the outlook 1s relatively good because the
seventy and frequency of the attacks can be reduced although 1t 1s
not common to be able to abolish them entirely

Obviously protection from cold 15 the essential prophylactic
measure  but of the 1fection 15
essential  This may be with arsemcals but recenﬂy better results
have been reported with ntenstve perucatlin treatment

A point of great mferest 1s that even when ants syplulitic treatment
has abolished all the symptoms and signs of paroxysmal haemo-
globinuna the Donath Landstemer reaction usually remams
positive

March Haemoglobinuna

This 35 a rare and apparently almost harmless condiion which
occurs as a transient phenomenon 1n young males after extremely
severe and prolonged exercise especially walking

After an exhausting march minute amounts of blood pigment may
be found 1n the unne but only rarely 1s there frank haemoglobinuna

The pigment m the unne 1s certamly derived from the haemo-
globin 1n the blood no( as might be expected from lhe muscles

The not due to
and lt 15 alleged lhat the blood destruction occurs 1n the kidney
vessel
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Paroxysmal Haemoglobmnuna

(1) Large doses of alkali dimmsh the mtensity of the haemolysis
but when the treatment 1s stopped an extremely severe and possibly
fatal haemolytic crists may oceur

(2) Frequent mjections of 3mg of prlocarpine hydrochlonde have
been said to give temporary relief

(3) Surprisingly spl y 15 extremely ful and the
death rate 1s very high It may however reduce the frequency and
seventy of the haemolytic episodes

{4) Transfusions may be folloned by severe haemolytic crises 1
which the corpuscles destroyed are those of the patient nof those
of the donor This 1s presumably due to the presence 1n the imfused
blood of some haemolytic factor allied to complement  ~

If transfusion does not prove fatal a prolonged remussion may
follow the haemolytic episode

(5) The only method of treatment that does appear to be of
value 1 the infusion of red corpuscles which have been washed com
pletely free of plasma This should be done suffictently frequently
to maintain the haemoglobin at over 75 per cent

However severe the anaemia iron should not be given as 1t almost
mvanably mnvokes a severe haemolytic crisis

'aroxysmal Haemoglobmuna

This 1s an ple of a h lytic d due to the presence
of abnormal substances 1 the plasma

It occurs usnally i young people more commonly 1n males after
exposure to cold A few munutes or hours after becomung warm
there 1s severe pain 1n the back headache vomiting severe rgors
and sometimes widespread urticarta  Cyanosis of the fingers o to¢s
and even gangrene may occur The spleen and liver become shightly
enlarged during this time and the urine 1s extremely dark although
not turbid owing to the of h lob
methaemoglobin The urine 15 clear but 1n the deposit the ghosts of
red corpuscles are seen

The attack 15 followed by 4 shght degree of wcterus and indeed
muld attacks 1n which icterus 1s the only sign may occur

Blood

In almost all these patients the Wasserman reaction 1s posiive
and even mn the cases 12 which 1t 15 not syphilis probably plays an
important actiological role

The blood destruction 1s due to a hacmolysin which unites with
the red corpuscles at low temperatures When the temperature 15
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negative person has developed antt Rh a transfusion of Rh positive
blood will cause a severe and possibly fatal haemolytic reaction

In no circumstances should an Rh negative person male or female
be given transfusions of Rh positive blood

Once ummunization of the mother has occurred it appears to
perssst indefintely but there 15 no known direct relationship between
the titre of ant1 Rh 1 the mother s blood and the seventy of the
haemolyss 1n the nfant  For this reason prognosts 15 extremely
uncertain

It must be reah.ed that an Rh negative woman who has developed
anti Rh can still bear perfectly normal Rh negamve children  1If the
father 1s homozygous Rh positive all the children will mevitably be
Rhposttive If however he s heterozygous he may beget some Rh
negative cluldren The determunation of the father s genetic consti
tution 15 sometimes serologieally possible but sometimes depends
vpon mference

The sevenity of the haemolytic disease 1n the Rh positive offspring
of Rh negative mothers 1s not the same 10 all matings  Thus 1f the
mating 1S compatible in the A B O grouping the only 1ncompatibihity
being Rh there 15 a greater likelthood of the development of the
haemolytic disease of the newborn than 1f there 1s A B O 1ncom
patibility

The explanation 15 alleged to be that if cells of the incompatible
groups escape from the foetus they would be rapidly elmnated
before the Rh group had caused tmmunizatton A and B being better
antigens than Rh  In brief therefore the protective action im such a
hetero specific 1s due to the of antigens the

Stronger one pi g or the

Manfestations of the Haemolytic Disease of the Newborn

(1) The most severe type 1s that known as hydrops foetalis 1n
which there 15 generalized oedema and signs of very great haemolysis
with much extra medullary haemopoiests These fants are erther
stillborn or dhe withmm a day or two

(2) Icterus gravis  Jaundice and anaemra are manifest at birth or
become so during the first two or three weeks of ife  There 1s en
largement of the hver and spleen and even Jwundice of the basal
nucler of the brain

(3) Congemtal anaenua in which pallor develops during the first
few weeks of hfe accompanied by shight jaundice and a varying
degree of anaemua  These children may dre within the first two weeks
of Life but some recover spontaneously or as the result of treatment
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Haemolytic Disease of the Newborn

Treafment

The method of prevention of the condition 15 obvious but t1s
stated that large doses (300 to 40 mg ) of ascorbic acid prevent the
h lysis, even though ext exercise 18 yndertaken

Black water Fever

All cases of malara are accompamed by some degree of haemo-
Iysis but, 1n mahgnant subtertion the haemolysis may be 50 mtense
as 10 cause haemoglobinuna while at the same time methaemal
bumn 1s present 1n the blood plasma and may even cause blocking
of the kidney tubules

The haemolytic anaemua of black water fever 1s not enturely or
indeed mainly due to the malana parastte itself but to the presence
of crrculating haemolysins of uncertatn ongin

The condttion 15 only mentroned here for the sake of completeniess

Haemolytic Disease of the Nenborn

The whole series of svmptoms that in the past have been knownas
hydrops foetalis icterus gravis and kermcterus are now ncluded
under the one heading ~— haemolvtic disease of the newborn

Ths disease rarely mamfests itself before the third or subsequent
pregnancy  1t1s due to the presence of a haemolysin n the maternal
blood The formation of this lysin results from immunization by an
antigen present in the foetus  In the great majorify of cases this
antigen 1s the Rhesus factor (Rh) In other words the foetus 15 R
positive while the mother 1s Rh negative

There are now known to be a number of sub groups of Rh}bul
thewr lon 1s a licated although mmportant pi
which need not be described here  The essential facts are that an
Rh negative woman who 1s pregnant with an Rh positwve foetus i
hable to develop antt Rh although 1n the first pregnancy of this type
the amount of haemolvain produced is not sufficient to cause recog
mzable damage to thechuld  Even 1n a second Rh positive pregrancy
the amount of antibody 15 unitkely to be sufficiently great to cause
damage but the third and subsequent Rh posttive pregnancies are
almost certan to result m one of the mamifestanions of the haemo
Iytic disease of the newborn each Rh postuve pregaancy being more
likely to result it a stillborn mfant

An Rh negative woman may develop ants Rh if she has recerved
transft or of Rh postive blood
and in these circumstances even the first Rh positive pregnancy
may result 1 a diseased or dead chld  Furthermore if an Rh
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Fig 1 Achrestic anaema  The
fundus 1s 2 pale greyish pink
The papilla 1s pale with shght
oedema on the nasal side
Striate and flask shape haemor
rhages are present and are more
numerous than 1s usual 1 per
nictous anaemia

Fig 2 Osteosclerotic anaemia
Extreme yellowish pallor of the
oedematous retina  The papilla
15 grey pale and oedematous
The arteries are almost snvisible
but the vemns are dilated and
tortuous Scanty striate haemor
rhages are present

Fig 3  Osteosclerotic anaemia
Same case as Fig 2 but more
advanced  with  extensive
haemorrhages



Treatment

Blood

The blood prcture varies somew hat but the essential features mall
types of the haemolytic disease of the newborn are anaemsa which
may be extremely severe accompanted by the presence in the pen
pheral blood of large numbers of nucleated red cells of varying
degrees of immatunty but all of normoblastic type The leucocytes
are usually increased and immature forms mainly myelocytes but
some myeloblasts are also present

Trestment

The essential step n treatment 1s the prevention of the disease
For thus reason the Rh status as well as the ordimary blood group of
all pregnant women should be determmed and abnormal antibodies
looked for In this way the birth of a child with haemolytic disease
may be anticipated and the necessary steps for its immediate post
natal treatment be available at the time of delivery

Obviously the unattainable 1deal would be the prevention of
matings between Rh posttive men and Rh negative women

The cases of haemolytic disease of the newborn due to AB O or
other serological mcompatibility are so rare as to be of ltle
importance The possibility of their occurrence could be antict
pated by routine grouping and Coombs tests on 2ll pregnant
women (p 104)

Treatment of Haemolytic Disease of the Newborn

In mld cases simple repeated transfusions of Rh negative blood
have greatly reduced the mortality but severely affected infants die
1n spite of such treatment

The main cause of death i the fisst few days of life appears to be
hepatic failure and for this reason exsangunation transfuston has
been employed for the double purpose of removing free antibodies
as well as the chuld s potentially haemolysable red cells before the
Tiver 1s overburdened with the products of blood destruction

The of 1n newborn mfants 15
now standardized but requires special experience Here it may
suffice to say that about 400 cc of blood are required to replace about
90 per cent of the cells of 2 7 1b chuld

Indications for transfusion  As stated above it 1s essential to antict
pate the birth of a child suffering from haemolytic disease of the
newborn and not to wait until Jaundice or anaemia suggests that
treatment 15 essential because 1t 1s then too late to hope for a good
result at least 1n the severe cases
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Haemalytic Disease

The {and at birth must deter
mine which method of treatment 1s to be employed
(4} Severe anaerma wnth renculocytos's and many erythroblasts
bilirubin 4-8 mg per cent but usually only a weakly positive direct
Coombs teaction 1ndicates severe disease requiring smmediate
Carabl P

{2) Shght anasoua and moderate reticulocytons often with few
erythsoblasts but 2 strongly and rapudly postive direct Coombs
test calls for because 1 this
type of case rapudly progressive yjaundice with death on the third or
fourth day 15 hable to occur

{3) No anaema or erythroblastacrma and onlv shight reticulocy
tosis wath sudden and rapsd direct Coombs reaction and bilirubin
less than 2 5 mg per cent 1s 2 mild case i which simple transfusion
wll suffice

{4) No anaemia \{ or erytf bihirubin
less than 2 § mg per cent and a duect Coombs reaction positive
after about ane munute 1s a very mild case in which spontaneaus
recovery 18 almost certain  ahhough simple transfusion may be
advisable

These ate the brief outhnes of treayment but details i the indiva
dual case must be left to those with spearal expenience of haemato-
Jogical serology

The prachiioner may however be asked whether any other steps
can be taken and there 15 some evidence that induction of labour
two or three weeks before term lessens the mortality from the disease.
espeenally mm the ¢ases 1n which the maternal blood shows a nsing
utre  Of course 11 15 essentral to weigh the danpers of prematurity
agawmst those of haemolytic disease and now that evsangmnation

13 a refatively safe & 3t may be regarded as safer
to make preparations for this operaiion rather than to face the
dangess of prematunty

Complications of Haemolytic Disease of the Newborn

1t 15 essential to reahize that even if hife x5 preserved whether

ot by sequelae may easte

In cases m which there 15 jaundice of the basal nucle: of the bran
{kernicterus) vanous types of extra pyramudal syndromes mav
develop either with or without mental retardation Theress however
Tittle doubt that the less severe the degree of haemolysis and the eatlier
teatment 15 undetiaken 1he Yo s common are these reurotopicat
comphications
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Fig 4 Aplasticanaemia Fundus
palbid with a dirty grey tint
Papillary and circum papillary
oedema 1s well marked Several
patchy haemorrhages and also
striate ones with a feathery
arrangement

Fig 5 Thrombocytopenic pur
pura before splenectomy  Pal
lor of retina and papilla
Vessels pale and shightly tor
tuous One large haemorrhage
with uregular edges and a clear
centre together with fairly
numerous petechiae

Fig 6 Thrombocytopenic pur
puraamonth after splenectomy
Same case as Fig
petechiae and larger haemor
rhages have almost disapped



Haemolytic Anaemias

F
1n the appropriate sections

other diseases are described

Coombs Tests

(1) The indirect anu human globulin test A delicate method of
detecting the presence of Rh antibodies of all kinds depending upon
the fact that the antibodies are part of the globulin fraction of human
serum  There are thus essentrally two main stages 1n the test
(i) sensitizatron of corpuscles by Rh antibody and (u) agglutination
of the sensitized corpuscles by ant1 globulin serum  For example
several drops of the serum to be mnvestigated are mixed with cor
puscles of the appropniate genotype  After incubation and washmng
one drop of the resuspended corpuscles 1s added to an equal volume
of a dilution of rabbit ant: human globulin serum A positive re
action which occurs within about a2 mimnute indicates the presence
of antibody 1n the tested serum

(2) The direct anti human globulin test which reveals the presence
of antibody on the red corpuscles It 1s not specific for Rh but 1s an
important method of detecting as soon as possible after birth
whether a child 15 sufferng from haemolytic disease

In newborn mnfants a positive direct test can reasonably be
assumed to be the result of some kind of Rh antibody In children
and adults a positive direct Coombs test 1s found 1n most cases of
acquired haemolytic jaundice on account of the presence of 150 anti
bodies which are of obscure ongin (p 92)
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Cirrhosis of the liver 5s commonly found in mfants suffering from
1cterus gravis shortly after birth and up to the end of the first month
It1s however supposed that some cases of Wilson s disease {pro
gressive Ienticular degeneration) m which cirrhosis of the liver 1s
associated with degeneration of the basal nucler 15 also a sequel of
haemolytic disease

Vanous bone disorders especially Albnight s syndrome i which
there are associated endocrine abnormalities have also been shown
with some degres. of certainty to be fate results of icterus graves

Mental deficiency n some cases 15 certamly associated with Rh
mcompatibility but 1t 15 uncertan whether this 15 comumdental
‘Whether such congemtal abnormahities such as spina bifida are cor
related with simular mcompatibility 1s also uncertam

An important point on which advice 15 often sought, 1s whether
repeated abortions can be attnbuted to Rh incompatibility The
question has not yet been settled but it 15 aifeged that the incidence of
abortions n females with haemolytic disease 15 lower than the
generally expected ncidence of 20 per cent Personal expenience
however suggests that repeated abortions are sometimes due to Rh
mcompatibility

An mportant point to bear 1 mind 15 that an abortion appears
to have a greater immumizing power than a normal pregnancy
Hence an Rh negative woman who has had one or two abortions of
Rh posttive foctuses ts very hable to have 2 first child suffering from
haemolytic disease

1t 15 still uncertain whether of p 15 in
Rh icompatible pregnancies but there 1s a widespread view that
this 1s so  (dnyone requiring further detadls cannot do better thar
consult the pamphlet The Rk Blood Groups and thewr Clinical Effects
published by H M Stationery Office )

< 1 A

1
This 15 & rather vague group of cases in which haemolytic anaems
develops as a complication of some other disease such as cirrhosis
of the liver syphilis Hodgkin s disease and many other diseases
The cause of the haemolysis i these cases 1s unknown but 1018
certainly not alwavs due to the development of a haemolysin
Oceastonally 1t appears to be due to hyperspleusm (p 116) as 18
shown by cessauon of the haemolync process after splenectomy IE
other cases the d 15 a true b anaemia alth
the antigen 1s not known 1 e 1t 15 an example of acquired hagmolvtic

jaundice (p 92}
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Hacmolysis

small amounts 1n normal plasma and probably plays a great part in
the continuous destruction of red corpuscles throughout hife In
crease of lysoleaithin leading to premature semihty of the red cor
puscles can therefore be the cause of haemolytic anaemia

Complex haemolysins differ from the simple ones tnasmuch as
they act as sensitizers of the red corpuscles which are then destroyed
by complement

The majority of complex haemolysins are of the nature of antt
bodres which anise m response to corpuscular or mxcroblc anng:ns
Another type 1s the cold aggl already d 1n
haemoglobinurta  Here the corpuscles are sensitized at Iow tem
peratures While complement acts when the temperature nises to
k)

Other complex haemelysins exert therr effect only when the degree
of acidity 15 suitable

Agglutimins are more commonly found 1n the blood than are true
haemolysins  These act directly on the corpuscles without the
nterveation of complement and there are vanous types Thus
some act only at lIow temperatures (20 ) such as the agglutinms
known as antt A ant: AB and anti B which are normally found in
the blood of people of Group B O and A Iso agglutimins only act
on corpuscles of the same group

There also exist aut which aggl
of the patient himself and hetero agglutinins which cnly agglu!male
corpuscles of other bloed groups

Cold agglutimns which have only recently been discovered are
usually hetero 150 and auto-agglutinators but chnically and patho
logically the important activity 1s that of the auto agglutination
Thus the spontaneous agglutination of red corpuscles that may
occur 1n virus pneumoma and Raynaud s disease are due to such
substances

Agglutimins that act at higher temperatures (37°) are represented
by the various Rh ant: groups

Some sort of opsonic activity certamnly plays an important part 1n

cells for by For example ex

perimental mjection of doses of hacmolytxc serum too small to
produce any recognizable haemolysis results in greatly mcreased
erythrophagocytosis

() Cellalar
Erythrephagocytosts occurs 1n the cells of the reticulo-endothelial
system especially i the spleen where lysolecithin probably acts as a
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APPENDIX
HAEMOLYSIS IN GENERAL

ALTHOUGH the haemolytic anaemuas are relatively uncom
mon they are sufficiently important to make 1t worth gaining an
1nsight 1nto the subject of haemolysis even although to a great extent
1t 15 of more academic than chmical importance

The mam factors leading to haemolysis are corpuscular humoral
cellular and splentc although obviously the parts that each of these
play overlap

(1) Corpuscular Factors

Changes 1n the corpuscular membrane whether congemttal or
acquired lead to premature semlity of the corpuscles thus leading
to their premature destruction

Such changes 1n the resistance of corpuscles may be of so delicatea
nature as to be und. ble morphol Ily but more I
some structural changes mdicative of their weakness can be detected

Spherocytosis 1s the commonest of these abnormalitres and con
trary to the older belief the spherocyte does not represent a con
gemtal abnormality of the red corpuscle but 1s an indication of its
bemng mn a pre haemolytic and unduly fragile state  Thus 1t 1s pos
sible to convert normal corpuscles into spherocytes by exposmng them
to dilute haemolysins

Other abnormalities of the red corpuscles are definitely mherited
This appltes to such conditions as elliptocytosss sickle cell anaema
and target cell (Cooley s) anaemia

(n) Humoral Factors

Humoral factors are of great importance These may be sumple
haemolysins that s to say acting directly on the corpuscles without

action of Saponin 1s an example of one

of these direct acting haemolysins Red corpuscles exposed to ex
treme dilutions in viro become spherical as do the corpuscles of
rabbits when small doses of 1t are injected  Various microbic poisons
act 1z a similar way as does snake venom also

An mmportant lytic substance 1s Iysolectthin which 15 present 11
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Haemolysis

The signs by which the intensity of reaction can be esumated are
often ytic 10 the peripheral blood
erythropolesis 1n the marrow and the ) presence of nucleated red
cells 1n the penipheral blood
NB

15 a better sign than s erythro
blastaerma  which may indicate that the powers of the marrow are
approaching exhaustion

Slgns ndicative of the cause of excessive haemolysis Corpuscular
stckle~cells (d; target cells
“Increased fragility of the red corpuscles s shown by tesing with
hypotonic saline mechamcal shakmg hcat vacuum changes of
acdity and 1t can be shown
that the pauent s corpuscles are unduly fragile by their dimumished
survival time when transfused 1nto a normal person

auto aggl presence of agglu
tiins dnmxmshed survival ume of normal corpuscles transfused 1nto
the patient

Spherocytosss will be present but obviously 15 a phenomenon
secondary to the presence of haemolytic substances 1n the plasma




Haemolysis

sort of opsonin and this together with stasis enables the reticulo-
endothelial cells to mgest the corpuscles which by this ume have
become spherocytes

The Results of Excessive Haemolysis

The body can deal with greater amounts of free haemoglobin than
the minute quantities normally present but there are imuts beyond
which 1t 35 unable to do so and then the chnical and haematological
signs of haemolytic anaemia manifest themselves

Greatly excessne destruction produces an acute fulminating
anacma which may be fatal within a few days The body 1s unable
to deal with the free haemoglobin and 1ts level exceeds the threshold
value of the kidney Hence haemoglobinuria occurs and this 15
often followed by anura due to blockage of the kidney tubules by
acid haematin  Death occurs about the fifth day often without any

signs of dice retscull dr other md of blood
jon  Larger of | ly cause sub acute
h lytic d by jaundice and sph Y

which appear quite early while the resistance of the red corpustles
dimimishes rapidly  Within a few days macrocytic reticulocytes
become numerous while there 1s proliferation of erythroblasts m the
marrow and sometimes considerable numbers of nucleated red
cells n the peripheral bloocd The amount of haemoglobn 1s not
above the threshold value of the kidney and 1t thercfore remains in
the body and 1s converted nto bilirubin which 15 excreted by the
liver If however asisusual the amount 15 greater than the iver can
deal with there will be bilirubinaemia and an indrrect Van den Bergh
reaction
Small amounts of haemolysins only produce anaema and al
though there 1s an excess of hilirubin this 15 excreted so rapudly that
there may be no chinical signs of jaundice There 15 however relt
culocytosis 1 the peripheral blood and intense erythropoietic
actvity 1n the marrow
The more mmportant types of haemolytic anaenua have been dis

cussed 1n this chapter but it may be conventent to summarize signs
mdicatrve of excessive hacmolysis They are as follows

Haemoglobinunia

Haemoglobmaemia

Indirect Van den Bergh reaction

Urobilinuna

Increase of urobilinogen 1n the faeces

Increase of plasma iron and less commonly haemostdennuria
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Aplastic Anaemua

resemblance to thrombocytopenic purpura may be cltnically and
haematologically very close (Plate IT fig 4)

Rarely the imuial haemorrhages occur from the gastro intestinal
tract or the uterus while very rarely complant may be made of
sudden partial or complete blindness 1n one eye due to retinal
haemorrhage

1f the leucocyte mechanism 1s also affected there will be added to
the chinical stgns the usual appearances of agranulocytosis 1¢ severe
necrotic infection most commonly 1n the mouth and throat Thisis
accompamed by some degree of pyrexia

When as 1s usual all the cytopoietic mechanisms of the marrow
are affected the term panmyelophthisis 1s fully justified

It must be said therefore that climcal examunation alone will
rarely 1f ever enable a defimte diagnosis of aplastic anaema to be
made All 1t can do 1s to reveal the presence of a severe progressive
anaemua which 1s not accompanied by enlargement of liver spleen or
lymphatic glands and which 1s never accompanied by sternal tender
ness The tourmquet test for capillary resistance 1s often positive
throughout and almost nvanably so m the late stages

Blood and Marrow

The state of the penipheral blood does not invanably reflect the
condition 1n the bone marrow Without treatment there 1s a pro-
gressive decrease 1n the number of red corpuscles which are usually
normal o size and show little or no amsocytosts or potkilocytosis
The aplasta 1s rarely 1f ever complete and therefore there may be
some shght evidence of blood regeneration but the reticulocyte count
1s never lugh

The haemoglobin falis at the same rate as the red corpuscles and
the colour mndex therefore remains unchanged although cases of
dubjous nature have been described with a colour index greater
than 10

Except 1n the cases of pure red-cell aplasia the leucocytes are
reduced 1a number to about 3 000 although 11 some cases they may
fall i the termunal stages practically to zero At first the reduction
15 of the but even the lymph dimimsh
Clearly then the condition 1s not entirely one of marrow aplasta but
of general haemoposetic deficiency

The platelets similarly are reduced sooner or later faling below
the critical Jevel viz 50000 per c mm  when spontaneous haemorr
hages occur  The bleeding time 1s therefore prolonged although the

it mal R fthe blood clotis poor
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CHAPTER X

MYELOPHTHISIC ANAEMIAS
{TRUE AND FALSE)

IN this group are included conditions which are more of less
rapidly progressive because of 1nability of the marrow to make good
wastage of cells sometimes of only one myelord type but mort
commonly of them all

MYELOPHTHISIC ANAEMIA
Aplastic Anaemia
This term 15 commonly used to denote a condition of anaemia
1 p and th bocytop due to atrophy of the marrow
but as alf the myelotd elements are affected 1t 15 more accurately
cafled panmyelophthisis

Symptoms

‘The symptoms that may occur are very variable because the degree
of failure of the different cells of the marrow 15 not always the same
Rarely there may be aplasia confined to the red-cell formung
mechamsm while the Jeucocytes and platelets remain normal More
commonly all the formative tissues of the marrow are affected al
1though not with equal sevenity Obwiously the symptoms wiit 1hus
vary from case to cas¢

Usually the onset 1s msidious sometimes ndeed so slow that the
heemoglobia attatns a very low level before the usual symptoms and
signs of become troubl [¢] ity “pallor 15 the
reason for which patients present themselves

In the cases 1n which the aplasia 1s confined to the red-cell forming
mechanusm there are no signs of symptoms other than those directly

ferable to the red of the oxyg Tying mass thatistosay
anaemia

In the commoner cases 1n which the platelet formung mechamsm
1s also alfected haemorrhages may be an early sign sometimes even
preceding any ¢l lly a bl Thus bleeding from
the nost and gums may present a dificult problem 1n differenual
diagnosis while generalized purpura also leads to difficulies The
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Aplastic Anaemia

borne n mind  In connexion with the Iatter 1t should be remem
bered that thrombocytopenia and anaemia occur very late 1f at all
n cases of genwne granulocytosis

Probably the most dufficult and most frequently forgotten dxsease
@ this
hymphatic Icukaemm In this disease lh:re may be progressive
anasmia and great 1n the number of
granulocytes with lmle or no excess of lymphocytes If there 1s con
comitant splenomegaly enlargement of lymphatic glands and sternal
tenderness confusion with aplastic anaemra should be tmpossible
In aleukaemic cases however 1t 1s not uncommon for most of the
ordinary clinical signs of lenkaemia to be absent but tenderness of
the lower third of the sternum s rarely absent In suchcases the only
certain method of diagnosts 1s by marrow puncture which will reveal
gross 1nfiltration of the marrow with lymphocytes 1n all stages of
immatunty This 1s surprising because the lymphocytes n the pen
pheral blood are typical mature forms

Causation

Tt 1s customary to divide aplastic anaerma into idropathic and
symptomatic types but thus serves Little purpose and only emphasizes
the fact that in some cases the cause cannot be detected

Among the known causes of myeloid aplasia benzol which 1s
widely used 1n mdustnal processes 1s probably the most important
Persons suffering from benzol poisoming may develop the typical
clinieal and haematological signs even after having ceased to be in
contact with benzol for months or even years

If careful control 1s kept on the blood picture of benzol workers 1t
1s found that the imtial bloed change 1s usually lencopenta andfor
thrombocytopemia  Later the red corpuscles and haemoglobin fall

It 1s commonly beheved that women especially when pregnant
are more susceptible to benzol porsoning than are men and there 13
some evidence that persons of blood group A are also unduly
susceptible

Allied to aplastic anaemia caused by benzol 1s the simular condition
due to tnntrotoluene

Arsenic as used 1n the treatment of syphulis has occastonally
caused aplastic anaema It 1s umportant to realize this possible
danger and to attempt to counteract 1t 1 the very early stages by
ngections of B A L although it 1s still uncertain whether this 15 of
great value in preventing aggravation of the anaemia

Excessive exposure to X rays and radium has long been known as
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Aplastic Anaernia

There are no signs of haemolysis and the icterus index 1s not
raised while the Van den Bergh reaction 15 negative

There are no changes 1n the gastric secretion and achlorhydna is
no commoner than m the general population

Interesting information can be obtained from an estimation of the
level of the serum 1ron which 15 distinctly raised presumably 2s a
result of failure to utiize 1t i the haemoporetic organs Indeed 1
the early stages of aplastic anaemia this exammation may enable a
dagnosis to be made

Another investigatron which 1s found to be of value 1s the so-called
Adrenalin Test of marrow function  Normally mjection of adrenaln
15 followed by an immediate increase in the number of feucocytes
after which if the bone marrow 15 normal shghtly immatyre
Ieucocytes are found 1n the peripheral blood If the marrow 18
aplastic the only change that follows the njection of adrenalinis
1 the number of monocytes

In true aplastic anaemta the condition of the bone marrow 1 that
of dimimshed cellulanity but this cannot always or, indeed often be
ascertamned with certamnty by simple examination of marrow films
secttons are essential and these may be made either from the clotted
marrow fluid or with rather more trouble to the pattent from tissue
obtained by trephining  The sections show greatly dimimshed size of
the individual cellular foc: together with a great increase the
number of fat cells This may be so severe that marrow from the
parts of the bone that normally are cellular may have the appear
ance of fatty marrow

Films while not permitting of an accurate estimation of the cel
lulanity of the marrow wil nevertheless at least in severe cases
reveal a decrease in the number of formative cells and also of mtotic
figures

Differential Diagnosis

1t 1s customary to nclude pernicious anaemza among the diseases
from which aplastic anaemua 1s to be distinguished but there 1s Iittle
reason for this as the chnical and haematologtcal features are en
tirely different  Even so 1n the past 1t was not uncommon for
pernicious anaema to termmate 1n an aplast. stage but whether this
was due to the long continuance of the disease or to the treatment
with arsenic 1s unknown

In predomumantly haemorrhagic cases one has to think of the

various causes of thrombocytopenia while when there are striking
1afective ph the posstbility of agranul has to be
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Myciosclerosis

cells 15 inhibited or there 1s failure of enugration of fully mature
cells

An example of such a condition was seen and still occasionally
may be 1n persons who paint lerunous figures on watch dads  The
continued mgestion of minute amounts of mesothorum which 1s
deposited 1n the bones 15 followed by the d-velopment of a severe
anaemia and not usually accom
panted by any signs of regeneration  The marrow 15 however more
cellular than normal no doubt 1n the early stages as a resylt of con
tinuous imtation by the radio-active substance stored 1n the reticulo-
endothehum

‘The majonty of cases 1t which the haerogram resembles that of
myelophthusss while the marrow 1s fully cellular are not due to any
form of potsoning but result from an mnhtbitory action of the spleen
on the marrow

Reactive Myelophtlusic Anzemas
Varous conditions i which the marrow cavity 1s dumnish d 1
size or even obliterated can lead to anaerma but as the remaining
marrow 1s more or less healthy 1t shows signs of reaction which may
manifest themselves 1z the blood by the presence of a varying
number of immature red and white cells and sometimes even by the
presence of an excess of normal granulocytes

Osteopetrosis

This condition which s better known as marble bone disease or
Albers-Schanberg s disease 1s seen 1n children usually before the age
of ten who mamfest signs of gereralized disease of the skeleton which
may lead to appearances stmilar to rickets or may cause spontancous
fractures Radiographically there 1s greatly increased denstty of the
bones with parrowing or in places disappearance of the medullary
cavity In mulder examples of the disease the bone changes may not
become severe until adult hfe but are always of the same type (fig 7)

There 1s a distinct hereditary factor 1n the development of this
disease which 1s equally common 1n both sexes and consangumty
fias been supposed to play a part

The blood picture may be that of a simple normocytic anaem:a
which sometimes for many years remawms shight In other cases
etther early or after years a different type of blood picture occurs
Thus there 15 anaemia either normochromic or hypochromic with
1acrease of Jeucocytes some of which are more or less mature poly
morphs while others are myelocytes and even some
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Pscudo-Aplastc Anaemia

occasional causes of aplastc anasmua and many of the proner
workers died of ths disease

Such radio active substances as the pamt for lummous watch duls
thorotrast and other radio active substances which have been used
for duagnosis or treatment can also cause myelowd aplasia

Extensive replacement of the marrow by some foreign tissue such
as that of Hodgkin s disease carcinoma etc  may cause complete
aplasia but this a5 of course a very different condition from true
aplastic anaemia  In the early stages of such replacement theress
wntation of the bone marrow leadmg to leuco-erythroblaste
anaemsa (see p 116)

Many modern drugs among which one should mention the
sulphonanudes occastonally lead to myelord aplasia but the danger
appears to be very shight

Among the above mentioned causes of aplastic anaemsa it must
be emphasized that benzol arsemc X rays and radmm ancluding
other radio active substances are most important because not only
may they cause this disease but because workers deahing with them

fest a higher merd of 1 fly of the chrone
myelowd form than does the general population

Treatment
Obwviously m all the cases i which a recognzable cause 15 at work
the first essentsal 1s to remove the patient from such exposure
In the acute cases repested transfusions may be of some use but
the outlook 1s grave i the extreme In the sub acute and chromc
5 1

cases fepeated transhi are t luable In the former
type of case the disease may become chronze and hfe may bf mass
tamned for 2 derable ume with 1 hed

as 1t may also 1n the primanly chromic cases It has been reported
that after long penods of transfustons some degree of marrow
actwity has been reg but probabl pl re 15 impossibl

In add, s ble although there 15 little evidence of i
efficacy to admnuster all the substances known to be of value i
bloed formation € g won Mgh grade proten ammo acids nucleo-
tides etc

Pseude Myelophthisic Anaerma
This unfortunate term 1s used to denote those cases m which the
state of the blood picture is such as to suggest that the marrow 13
hypoplastic or even aplastic whereas marrow puncture reveals 3
fully or exceswvely cellular marrow mn wiich either maturation of
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Hypersplentsm
cases 1t 1s impossible to obtain marrow by puncture and suction and

then the sternum should be trephined and a small amount of marrow
obtaned for histological examimation

Prognosis

The course of the disease 15 very long and 1t 1s usually only in the
late stages that anaemra loss of wesght and a tendency to hyper
tenston becomes manifest Even after this hfe may be prolonged
for a considerable time

Treatment

The only form of treatment that 1s indicated and that only in the
very ad d stages 1s blood

In no circumstances must the spleen be removed for 1t 1s 11 virtue
of 1ts compensatory haemoporetic activity that hfe 1s mamtamed

Leuco erythroblastic Anaemias

Blood pictures characterized by anaemra erythroblastosts a high
leucocyte count and the presence of immature granulocytes may
occur 1 association with a great vanety of progressive diseases of
the bone or bone marrow For example widespread carcinomatous
deposits 1n the skeleton may cause such a leukaemoid blood picture
Sometimes this occurs very soon after metastases have started to
develop 1n the marrow but as a rule 1t 1s not until marrow 1nvolve
ment 1s extensive that one finds such a blood picture

In a small number of cases of Hodgkin s disease with formation
of granulomatous nodules in the marrow a leukaemoid blood
picture develops

Simularly 1n some cases of myelomatosis (p 145) the blood prcture
bears some resemblance to that of chrome myelord leukaema

Hypersplemsm
Some reciprocal relationship between the actiity of the spleen
and that of the bone marrow has long been assumed but only
recently has any clearly defined pathological and chmcal syndrome

due to disorder of tlus mect been
of such a correlation 1s clearly shown by the eﬂ'ects on the bone
marrow and blood of removal of the spleen In normal subjects the
operation 15 followed by an immediate increase of leucocytes and
platelets while at the same ime some abnormalities of the red cor
puscles are found These particularly affect the process of de
nucleation of the normoblasts  For this reason after splenectomy
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Myelosclerosts

1s common to find normoblasts of various sizes m the perpheral
blood and sometimes these are present in very Jarge numbers Sucha
preture 15 known as fewco erythroblastic anaenna and 55 wm no way
charactentstic of osteopetrosis as it may occur in association wath
other pathological conditrons wiuch cause narrowrng of the medul
Jary cavities

In a few cascs the mcrease of leucocytes is so great as to resemble
the blood picture of chrome myelosd leukaemia and this resem
‘lance 1s ¢ven greater because the spleen 1s also enlarged Such
compensatory enlargement of the spleen may occur m any type of
chrenic marrow destraction

Myelosclerosis
This 1s & rather vague concept which perhaps mcludes a vanety of
pathologreal conditions which however have s common ane
factor that of excessive prodduction of fibrous tissue and somelmes
bony tissue n the marrow  This 1s accompamed by compensatory
development of myelopotettc foct 1 other organs especsally m the
spleen

Symptoms

§n many cases there 15 sio 1l health for many years after the be
gning of the pathological process and often t 15 the 1arge 5128 of
the spleen that causes the patient to seck advice  The chnscal features
at this time are of vour ¢ suggestive of chronse myelord Jeukaemz
because the spleen may reach the night diac fossa but there is 1o
tenderness on pressure over she sternum  (Plate | figs 2 and 3)

Blood

In some cases the blood picture is the same as that m chron<
myeloid lenkaemm although as a rule the total number of
leucacytes (s not as greatlv wicreased  Even so ordmary chacal and
hiematological examnanon will not enable a differential diagnosss
o be made Radsographically s the more long standuig cases
decrease mn the size o the medullary cavtties can easily be recogmzed
but m edrly cases the narrowing may escape notice

Marsow panctere wil usually enable a diagaosts to be made
partly because of the extreme difficulty wn puncluring the bone and
partly becanse httle or no marrow jusce can be sucked out Ifanyis
obtataed the cytological Teatures will enable feukaemia 10 be ex
cluded because one will find a fypoplasti marrow i which for some
unknown feason (bre Is an excess of megakaryocytes ln some
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‘Hypersplerusm

cases 1t 15 impossible to obtain marrow by puncture and suction and
then the sternum should be trephined and 2 small amount of marrow
obtained for Mistological examination

Prognosis

The course of the disease 1s very long and 1t 1s usually only 1n the
late stages that anaerma loss of weight and a tendency to hyper
tension becomes mamifest Even after this hfe may be prolonged
for a considerable time

Treatment

‘The only form of treatment that 1s indicated and that only in the
very advanced stages 1s blood transfusion

In no circumstances must the spleen be removed for 1t 1s 10 virtue
of 1ts compensatory haemopoietic activity that hfe 1s mamtained

Leuco-erythroblastic Anaemias

Blood pictures charactenized by anaemua erythroblastosts a high
leucocyte count and the presence of immature granulocytes may
occur 1n association with a great vanety of progressive diseases of
the bone or bone marrow  For example widespread carcinomatous
depostts 1n the skeleton may cause such a leukaemod blood picture
Sometimes this occurs very soon after metastases bave started to
develop 1n the marrow but as a rule 1t 15 not until marrow 1nvolve
ment 1s extensive that one finds such a blood picture

In a small number of cases of Hodgkin s disease with formation
of granulomatous nodules 1n the marrow a levkaemord blood
picture develops

Similarly 1n some cases of myelomatosis (p 145) the blood picture
bears some resemblance to that of chronic myeloid lenkaema

Hypersplenism

Some reciprocal relationshup between the activity of the spleen
and that of the bone marrow has long been assumed but only
recently has any clearly defined pathologlcal and climical syndrome
due to disorder of this The
of such a correlation 1s clearly shown by the effects on the bone
marrow 2nd blood of removal of the spleen In normal subjects the
operation 1s followed by an mmmediate increase of Jeucocytes and
platelets while at the same ume some abnormalities of the red cor
puscles are found These particularly affect the process of de
nucleation of the normoblasts  For this reason after splenectomy
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Myelosclerosis

18 common to find normoblasts of vanous sizes m the penpheral
blood and sometimes these are present 10 very large pumbers Sucha
prcture 15 known as leuco erythroblastic angenng aud 15 m 0o way
charactenistic of O5teopetrosts as it may occur 1 assoctation with
other pathologteal conditions which cause narrowing of the medu!
fary cavities

In a few cases the increase of leucocytes 15 so great as to resemble
the blood mcture of chronic myelord leukaema and this resem
blance 35 even greater because the spleen 1s also enlarged  Such
compensatory enlargement of the spleen may occur in any type of
chrome marrow destruction

Myeloselerosis
This 18 2 rather vague concept which perhaps meludes a varety of
patholegical conditiops which  however have m common ont
factor that of excessive production of fibrous hssue and sometimes
bony tissue 1n the marrow  This 15 accompamted by compensatory
dc‘ve!apmcnt of myeloporetie foct 1n other organs especally i the
spleen

Symptoms

In raany cases there 1 no i} health for many years after the b
gioming of the pathological process and often 1 15 the large size of
the spleen that causes the patient to seek advice The chitucal features
at this ume are of course suggestive of chronte myelo:d fevkaemsa
because the spleen may reach the right iac fossa but there 15 10
tenderness on pressure over the sternym  (Plate 7 figs 2anrd 3)

Blood

In some cases the blood picture 15 the same as that n chroni¢
myelord leukaemia although as a rule the total npumber of
leucocyies 15 not as greatly ncreased  Even so ordinary chinical and
haematological examnation will not enable a differential diagnosis
to be made Radwgraphcally i the more long standsng cases
deerease sn the yize of the meduflary cavities can easily be recogrized
but 0 early cases the narrowing may escape notice

Marrow puncture will usually enable 3 diagnesis to be made
partly because of 1he extreme difficuity in punctunng the bone and
partly because hittle o no marrow jwce can be sucked out Ifanyts
obtamed the cytological features will enable leukacmia to be ex
cluded because one will find 5 hypoplastic masrow sn which for some
unknown reason there s an excess of megakaryocytes In some
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Fig 8 Chronic myelord leukae
mua (advanced case) Yellowish
pallor of the slightly cedema
tous retna  The papdia s
scarcely wisible and has diffuse
edges  Many striate haemor
rhages on and near the shghtly
dilated artertes  and  other
scattered haemorrhages

Fig 7 Acute leukaema  Yel
lowtsh palloc of the shghtly
oedematous retina extrerme
pallor of the papilla Numerous
haemorrhages of various stzes
1ato the reuna and one tw the
front of 1t

Fig 9 Malignant reticutosts
Pallor of the retina and paptila
with numerous haemorthages



Pan haemocytopenta

red corpuscles basophilic nuclear may be gmte
numerous in the perspheral blood  Traces of ttus abnormalsty per
sist for many years after splenectomy although the changes in the
K yies and platelets disappear sooner

1t appears therefore that the action of the spleen on the martow
18 mhbitory rather than sttmulating and it 1s for ths reasen that the
condition of hypersplenism will be briefly discussed here

The effects of the spleen on the elements produced m the mamow
may be partial or complete  That 1s to say only the red corpuscles
a5 11 acholuric famuly jaundice (p 84) the granular leucocytes as m
prmary splenc neutropensa {p 187) the platelets as m essential
thrombocytopenta (p 177) or all the marrow functions as 1n spleme
pan haemocytopenta may be mvolved

‘The mechanism of the inter refation of the spleen and marrow 18
not clear  Some writers hold that there 1s a hormonal mfluence of
the former on the latter while others assume that the blood changes
are due to either selective destruction of ene type of blood or to
general destruction of all types 1n the sinusoids of the spleen

Splenic Pan kaemoeytopena

This condstion 15 mentioned 1 the present chapter because the
chmeat features and the blood picture may closely resemble or be
wdentical with those of aplastic anaema Indeed asa rule exammnd
tion of the penipheral blood will not enable an accurate diagnos:s 16
be made whereas examination of the marrow reveals infense hypes
actvity such as of course 1s never found n aplastic anzemiz K
would seem therefore that in thus condition there is some defect of
emsgration of al! types of blood cells from the marrow Ths 1s not
however the whole explanation as 1s shown by the fact that some
degree of amsocytosw and porkilocytosis can be found m the blood
as these are sndications of régeneration  Thisis of course unhke the
usual piciure of aplastic agaenua

A useful test of spleen and marrow function 15 the injection of
05 cc of one i a thousand adrenalin chlonde solution after 8
complete prehmunary study of the pernipheral blood A senes of
characteTistic quanutative changes occur in health whereas in some
cases of hyperspl a totatly different curve 15 of d The
1est 15 troublesome inasmuch as st wmvolves blood examnaton at
ten or fifleen munute wtervals for two or three hours after the m
section Htis however important in determining the advisability of
splenectomy m such cases but 15 quite unnecessary as 8 routine

Spleruc pan haemocytopenia occasionally oceurs as @ congemtal
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Myelophthitie Anaenas

condition or at any rate mamfests itself very early 1n hfe  Usually
the seventy of the andemia etc  varies spontancously from time to
tme and the condiion 15 cured by splenectomy

This 15 not the type of case in which there s as a rule difficulty 1a
excluding a diagnosis of aplastic anaemua because in the former

signs of eg y and some degree of

reticulocytosts can always be found

An acute form of splemic pan haemocytopema 1s also known
which firsts manifests 1tself with much the same clinical features as
Lederer s anaemua (p 91) but with no signs of haemolysis The
temperature 15 sullictently high to suggest the preseace of a severe
infection while the pumber of leucocytes 13 reduced  Anaemia
rapidly develops the platelets may fall so Jow that spontaneous
h h occur but ytes are usually more numerous
than normaf and may indeed be very plentiful

The bone marrow shows an extreme degree of hyperplasia of all
the elements but espectally of the normoblasts

Diagnosis of this condition 15 most important because symp-
tomatic treatment m the form of transfusion has only & very tran
sient effect whereas splenectomy 15 followed by an immediate and
persistent release of practically normal cells of all types to the
crculaion  This as of course another feature differentiating thus
disease from Lederer 5 anaemia 1n which one or more transfusions
are followed by cure

Secondary Splemc Pan haemocytopema
The two cond: so far d d are eferred to as
baing primary This 1s however nothing more than a confession
of ignorance but 1t1s for the ume bemg convement to retam it and
to reserve the term secondary splemic pan haemocytopena for con
ditions 1n which there 15 definite disease of the spleen associated with
a blood picture more or less similar to that of aplastic anaema and
which 15 cured by removal of the spleen

The spleen 15 affected in many diseases and when this occurs the
functions of the reticulo endothelial cells of the organ tend to become
abnormal This 15 particularly the case when the spleen 15 greatly
ealarged  Thus for example in some cases of Gaucher s disease
anaema thrombocytopema and lencopema of gradual onset may
become so it asto p because of the
iatensity of the hypersplemsm  Sinularly the large spleen of Hodg
lan s disease may cavse a similar effect 1t 15 also possible that the
cause of the low white cell count 1n some cases of aleukacmic
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Fig 11 Hodgkms disease two
months after treatment with
mitrogen mustard  Most of the
haemorrhages seen 1n Fig 10
have disappeared but some
small punctate haemorrhages
have occurred at the posterior
pole

Fig 10 Hodgkin s disease before
treatment with mtrogen mus
tard Slight pallor of the retina
with numerous haemorrhages

Fig 12 Polycythaemua  Tht
retina has a_congested Ivd
appearance The papilla 1S red
with distinct swelling and slight
oedema The arteries art
dilated and tortuous while the
extremely diiated veins present
a slaty colour The capillary
network 1s extremely nich and
forms arbonsations m  the
paptllo macular region

By outesy fF Pemhama  nd] Foron
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SECTION II
OVERGROWTHS OF HAEMOPOIETIC TISSUE

IN thss section will be found descriptions of a rather heterogen
eous collection of diseases in which the clinical features and the char
actenstic blood changes depend upon the occurrence of excessive
proliferation of cells belonging to some part of the haemopoietic
trssues It 1s probable that some of these maladies the levkaemias
really do belong to the same pathological and aetiological group
“hde others such as Hodgkun § disease probably do not While our

ledge remams so Y it to put these
perhaps unrelated maladies 1 one section
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Myslophthime Amsemas

leukactma 1s not & peculianty of the disease marrow but 15 due to
hypersplenism

N B There 15 no direct relationship between the wtensity of the
hypersplenic action on the matraw and the size of the spleen but
absence of splenomegaly 5s to be regarded as chnical evidence agamst
hypersplentsmt  In almost every case of genuine smhsbitory action of
the spleen on the marrow at least the Jower pole of the organ 1
palpable



Chronic Mycloid Leckaermua

to the disease  No changes are chneally detectable i the skin but
the blood picture 1s of course diagnostic  Such generalized pruntus
15 much less common than 1n Hodgkin s disease {(p 9)

Occasiopally some skin eruption most commonly herpes 15 a
prodromat sign of any type of leukacmia

Sometimes there 15 complarnt of intermutient malaise which of
mestigated 1s found to coincide with shght nses of temperature
persisung for a few hours at a ime

In more advanced cases there 1s loss of weight increasing weak
ness amenorrhoea and general ill health It must however be
emphasized that there 1s no direct relationship between the climcal
condition of these patients and the number of lencocytes in the
penipheral blood

A classical symptom s priapism and indeed apart from cases due
to local disease this sign 1s almost pathognomomic of chronic mye
o:d leukaemia 1t1s however not common and its cause differs 1n
different cases 1t s due to 1 of the
corpora cavernosa but perhaps more commonly to the formation
of leucocyte thrombi m the corpora cavernosa  The condition of the
penss 1s not that of 4 normal erecion 1nasmuch as the corpora
cavernosa are stiff but the corpus spongrosum and the glans are flacerd

Priapism may be spontaneous or may be mmitiated by sexual excite
ment or activity failing to subside when the excitement has passed
Estzblished priapism 1s not accompamied by sexual excitement and
1t 15 niot abolished bv sexual mtercourse

Splenomegaly

An outstanding sign of thrs disease 15 enlargement of the spleen
which may attain enormous dimensions only exceeded by the spleen
of Kalar Azar The mncrease in size 1s progressive but, i some cases
Telatively slow not passing the umbilicus for many months or even
several years

In a developed case the lower pole of the spleen extends iato the
nightaliac fossa and the notch 1s usually easily palpable at about the
Tevel of the navel

The organ 15 firm and not tender to pressure while spontaneous
pam 15 always mdicative of some l The of
these 1s an infarct due to a leucocytic thrombosis leading to destruc
tion of a tnangular area of the spleen accompanied by mflammation
of its capsule When this occurs the mflamed area 15 tender to
pressure and asa rule a friction rub can be heard over1t The pain
1 accompamed by 2 nse of temperature and some increase of
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CHAPTER XU

THE LEURAEMIAS
PATHOLOGICALLY the leukasauas can be defined a3 over
growths of metaplastic 1 fissue i with which

a varrable sumber of tmmature and abnormal celfs appear 1 the
penipheral blood  Further nt the present ume one can add 1o thus
definttion by saying that these diseases are evitably progressive
and ultimately fatal disorders

1t 1» unforiunately smpossible to approach the subject of the
feukaermas from a purely chmeal iewpont [t 3s essentral to vader
stand senething of thew eytogenests

1t 15 customary to devide diseases of this type according to the type
of leucocyte formung tissue that s predorunantly or solety 1avohed
Thus there exsst leukaemaas that are of myelo:d lymphatic or mono
eytic nature and anv one of these may run a chrome or an acu(e
caurse

Chromge Myvlord Leukaema
Symptoms
Patients wrth thes dssease which 15 commonest between thisty asd
sixty may present themselves for a varety of reasons probably the
mast frequent baing progressive enlargement of the abdomen with s
of wesght 1y 1n the feft hypochond In many
cases howeves there 5§ nothing more than a complaat of fatigut
1ogether with some of the usual symptoms of shight anaemia  Often
the dyspuges 15 surprisingly great w proportion to the reductior of
the amount of b bin and this 15 especzally true 10 the casts
m which the spleen 15 very larpe  Occastonally a ease of myelod
Teukaemsa is revealed by a routine blood extmunation at 2 f1me whist
there are nesther symptoms nor signs of disease

Geperal Contition
Many of the patients fook and fect relatvefy well when fiest they

seck advice but there 15 an almost ipvanable complamt of dishike of
hot weather  This 13 due 1o the increased basal metabolie rate
Generabized stchang may be the first complamt to call astention
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Chronic Myeloid Leukaemiz
Heart
Tachycardia such as occurs 1n any anaemia 1s found but there are
nospecific cimeal features This 1s surpnising because hstologically
leukaenc cells are often found 1n considerable numbers between the
fibres of the myocardinm

Kidneys

Slight enlargement of the kidneys due to leukacmue infiltration 1s
fairly commonly found at post mortem but 1t 1s however rare to be
able to palpate the kidneys dunng hife not only 1s the enlargement
shight but the enormous spleen renders this impossible

There 1s persistent increase 1n the excretion of unc acid associated
with a high level of uric acid 1 thc blood Ths 1s due to thc con

tiruous destruction of yie nucler and 1t, theref
‘becomes more mtensc after radiotherapy
Goutis a of chromic myeloid

leukaemia and 1s more Likely to occur shortly after radiotherapy
which 1n some patents vanably precipitates an attack

Progress of Symptoms

In untreated cases there 1s a more: or less slow detenoration in the
general health with increase 1n size of the spleen and n the intensity
of the anaemia  Sooner or laler usually withtin six months of diag
nosis the degree of ble and the subseq
course 1s often punctuated wnh short febrile episodes duning and
after which the splenomegaly increases  Such a state of gradual
detersoration continues for a vanable period but which 15 on the
average from two to three and a half years At the end of this trme
or even earlier the patient 15 a complete wnvabd who sooner or later
develops an intercurrent infection such as septic sore throat pnen
moma etc or he may present afl the signs of acuteleukaema (p 137)
d.ath then ensues rapidly

Occastonally 1n extremely chronic cases short pertods of spon
taneous remusston occur dunng which the spleen becomes a little
smaller the anaema less severe and the general condition rather
better It1s however not common for such a spontaneous remission
to last more than a month

1t 1s probable that the average duration of Ife 1n efficently treated
cases 15 rather longer than in untreated ones but no conviacig
statistics are available What 1s however certain 1s that efficient
treatment greatly delays the ime when the patient would become
really il Yndeed i many cases 1t 1s possible to keep the patient in
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Chrome Myelofd Leviaemia

malasse which lasts only 2 few days  Occasionally infarction heralds
the converston of a ehronrc case 1mto an acute one

The size of the spleen vanies somewhat from teme to time and may
dinnsh preatly as a result of A ds n
size can be brought about by sub of

It may be said that whensver an enormous spleen 55 found m
temperate climates 1t 15 almost certam that the case 1s one of chrone
myelod 1 s 15 usnc dly the ding clmcal
sign of the disease Evenso equally great enlargement may oceur in
old standing cases of myelofibrosis {p 116) and 1n Gavcher s disease

P 16Y

Laver

Slight pasnless enlargement of the hver 15 usual 1 the more ad
vanced cases The organ 1s smooth pamless and moderately firm,
but the diffuse feukaemic sfiliration which 15 the cause of the 1
crease in size does not lead to any signs of hepatic fatlure or of portal
obstruction

Sheleton

Complants of spontaneous pain 1 the bones ss uncommon but
occasionally there 1s dull aching of the sternum the long banes
especially the tibae and the vertebrae  Thus pamn never attams the
seventy of that in cases of dary and of myel

More commonly these bones are tender on pressure but are not
spontaneously paafil

The exp of the pama 18 btedly the overgrowth of the
watrow pressing on and sometumes shehtly eroding the rompact
bone but neither tumour formation nor spontaneous fracture ever

result

Lymphatie Glands

Lymphadeaopathy 1s not part of the picture of chrome myelod
leukaemua but s the ad d stages shght t of some
groups of glands due 1o leukaemic nfiltration may b found

There are 1o specific clincal changes w the fuags but when the
splsen 15 extremely large there 15 some duliness of the percussion
pote at the left base due to parual collapse of the fower Jobe  Occa
sionally 2 small effusion which 1s only deteciable radsographically
occurs a this position
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Chrome Myelod Lenkacaua

Tuberculosis 1s a well d and 1s hable to run
a very rapid broncho-pneumonic course

Spleen The occurrence of mfarcts with overlying pensplenitis has
already been d and this 1s 11 by
penhepatitis  When this occurs ascites may develop and herald
the end

Spontaneous rupture of a very large spleen rarely occurs but even
a shght blow m the splenic regron 15 liable to lead to this mewitably
fatal accident

The Skeleton Tumour formatton in the bones m chromic myelod
leukaemia 15 extremely rare but n very chronic cases especially
those that have been intensively treated with X rays osteosclerosis
may develop This does not produce any focal signs but 15 mevitably
followed by further enlargement of the spleen

It 1s to ber that a leuk d reaction may
accompany condittons m which the medullary cavities are pro-
gressively and slowly destroyed {p 116)

Blood

The blood picture of a classical case of chromc myeloid leukaemia
15 pathognomonic even at the ume the patient first seeks advice
The essential features of the haemogram at this stage are Little or no
anaemsa great increase 1 the number of leucocytes often up to
500 000 or more per cmm  and usually but not invartably a few
normoblasts with pyknotic nuclet

The increase 1n the number of white cells 15 due entirely to a great
excess of elements of the granular senies a vanable proportion of
which are immature 1€ are younger than those normally set free
from the marrow to the blood stream viz metamyelocytes

p and ! The whole picture 15

that of extreme over activity of the myeloid tissue because not only
are ymmature cells present but mature polymorphs are present in
excessive numbers

The more mature the 1 p awhole the h
1s the disease  In other words the smaller the percentage of myelo-
blasts the better 1s the outlook Indeed the method of assessing the
degree of chronscity or acuteness ts simular to that employed 1n
assessiog the mahgnancy of any neoplasm

There 18 however another feature of the leucocyte count which
1ndicates hkehhood of an acute exacerbation  This 1s the presence 1n
the blood of mature granular leucocytes and of grossly immature
ones (premyelocytes or myeloblasts) with few or no intermediate
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Chronic Myeloid Leukaerua
relatively good health until a few weeks or even days before d ath
which 1n such arcumstances 1s nearly always due to the disease
have become acute
The clinical and haematological changes that may be expected as a
result of treatment are descnibed on p 133

Complications
At any time during the course of chronic myeloid leukaemia
vanous )f may anise although these are less common

n properly treated cases

Thromboses The thrombr that occur mn leukaemta usually consist
almost entirely of coagulated leucocytes They may occur almost any
where but most commonly 1n the femoral or intestinal verns  Throm
bosis of the corpora cavesnosa has already been mentsoned as ur
early sign but 1t may develop at any stage

Leukaemc thrombr differ somewhat from the more usual type
masmuch as they rarely become completely orgamzed

Shin  Infiltrations of the skin in chrome myelord leukaemia are
much less common than mn the chronic lymphatic form (p 8} and
are most hable to develop n the early stages of relapse or towards
the end of life In the former circumstances they occur i the dermis
as firm muliary nodules often with a violet colour but occassonally
haemorrhagic They are most frequent on the (cunk and the legs
and less commonly on the arms and unfike those of chrome
Iymphatic leukaemia very rarely on the head and face

Diffuse nfiltration of the skin of the whole body probably pever
occurs mn chronic myeloid Jeukaemisa

Haemorrhages The only site in which haemorrhage 1s at alt
common e chrome stage of myelord leukaenua (s the retina al
though in the acute ferminal stage these may be generalized pur

ura
° The retinal haemorrhages of chronic myeloid leukaemia are almost
mvariably accompamed by leubaemic mfiltration which wually
presents 2 yellow colour with a bright haemorrhagic edge (leukaemic
retinitis)

Cercbral haemorrhage 15 & common cause of death when the
disease has passed into the acute stage

Lungs Pleural effusion particularly at the Jeft base 15 common but
more extensive pleural effusions are unusual When they occur they
are due to wnfiltrations of the pleura and the fitud 15 found to
contatn wmmature and abnormal leucocytes often in cnormons
nuombers
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Chronic Lymphatic Leukaemia

‘Vanants 1n the Haematological Type of Chrome Myelord Leukaemia
In the great majonty of cases the predominant cells 1n the blood

and marrow belong to the neutrophilic series although there 1s

usually a but mod; excess of phuls and baso-

phuls
There are however cases 1n which the prcdommant cells belong to
hil sertes this il leukaemia 1s accom

panied by a great increase of mature eosinophils whereas 10 other
cases the picture 1s more vanegated eosinophil myc1ocytes also being
present 'Ihc form:r type 1s as nught be expected more chrontc
may run an acute course

Ba:oph!l leukaemia 1s an extreme ranty and its man clinical 1m
portance lies 1n the fact that the basophuls are almost comple:cly
radio resistant and 15

It 1s necessary to mention a rare but confusing haematological
state 1n which there 1s a very great increase of granular leucocytes
sometumes up to 200 000 per cmm  all of which are mature poly
morphs The climcal condition 1s that of chronic myelord leukaerma
viz spleruc enlargement sternal tenderness etc  The blood picture
of these cases of polym leuk duall;
after months sometimes after years becomes converted mto that
of chronic myeloid leukaemia Cases of this sort run an extremely
prolonged course

Occasionally the blood picture of an otherwise typical case of
chronic myeloid leukaermia undergoes a temporary or persistent
change which 1s manifested by the presence of large numbers of
monocytes When this occurs the total leucocyte count usually nises
because these cells emerge 1n 2ddinon to the granular leucocytes It
15 not clear whether 1n such cases the monocytosts s due to reaction
on the part of the reticulo endothehum or whether it represents a
genunely leukaemic involvement of this tissue

The condition 1s tmportant because of its resemblance to mono
cytic leukaerma (p 141) a condition which 1s usually acute or sub-
acute while this so called Naegeh type of monocytosts 1n chrome
myelod leukaerma 1s not always of bad prognostic sigmificance

If the majonty of the are of mature their
presence does not seem to affect the course or duration of the disease
Tn other cases however many of the cells are of the nature of pro

or even k n such the prog
1s bad because the disease immedsately commences to run an acute
course Death 1s huwcver not due to acute monocytic leukaemia
but to acute myelobl or less ly to acute
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forms Such a luatus leukaemcus occurs also 1n primariy acute
myeloid leukaemia and 15 an extremely grave sign

In the very early stages of chronic myelord leukaemia the red cor
puscles and haemoglobin may be above normal levels and indeed
at this time 1t 1s impossible to be certain whether the case 1s one of
myeloid leukaemsa or of erythroleukaemia

Anaemia which 1s always normochromic or hypochromie de
velops sooner or later but with suitable treatment this may often be
deferred for two or three years It does not becorne at all severe until
the leucopoietic overgrowth in the marrow has become so great as to
leave mmadequate space for the erythroposetic cells

Even before apprectable apaemia develop. leated red cells
usually orthochromatic normoblasts can be found mn the pertpheral
blood presumably as a result of 1rritation by the proliferating leuco
cytes A progressive mcrease i the pumber of nucleated red cells
in the blood usually heralds the development of the anaemic stage
It follows therefore that when nucleated red cells are plentiful 1n
the climically early stages of the disease amaemua s ltkely to
develop relatively soon In other words this 15 a bad progoostic
sign
In other rarer cases 1t appears as if the parent cells of both the
leucocytic and erythroblastic series are involved m an abnormal
proliferative process (erythroleukaemia)

Platelets When a case of chronic myeloid leukaenua 1s first scen
the platelet count 1s alnost always higher than normal presumably
because of implicatron of the megakaryocytes 1 the proliferative
process  Signs of abnormality 1n the platelets are often detected
some are larger than normal and may even appear to constst of
small masses of undivided megakaryocyte cytoplasm while others
are extremely small Rarely at this stage portions of megakaryo-
cyte nuclex are found in the penipheral blood

Later the platelet count falls ultimately to levels at wiich spon
taneous bleeding occurs and more and niore abnormal platelets are
present It ts at this time that portions of megakaryocyte nucler
erther naked or surrounded by a small amount of cytoplasm cain be
found 1n the blood

Cases have been described n which the maimn brunt of the pro
Iferation appears to fall on the platelet forming mechamsm There
1s then an enormous increase of platelets many or most of which are
abnormal 1n shape and size They are also qualitatively abnormal
and haemorrhages dominate the chinical picture of this form of the

disease
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accessible groups of glands become enlarged while X rays may reveal
the presence of masses in the pulmonary hilum although these as a
rule do give nse to the symptom of cough It1s however only when
such a mass 1s large that any dullness can be detected on percussion
between the scapulae
Tenderness on pressure over the lower third of the sternum 1s not
an 1nvanable feature of chronic lymphatic leukaemia but whenitis
present 1t can be regarded as conclusive evidence that the marrow 1s
already infiltrated with leukaenuc cells That s to say the condition
15 already a farrly advanced one
The progress of these cases of chronic lymphatic leukaema 15
varrable some are steadily although slowly progressive until all the
lymphatic tissue of the body 15 involved the spleen becoming en
larged but rarely passing the navel while mnfiltration of Peyers
patches in the intestine may give nise to itractable diarrhoea which
may lead to death from cachexia
In these as m all the chmmc varieties of lymphanc Icukacmm
ly common O« nodular
mfiltrations mn the skm of the face may be a very early sign and may
even precede enlargement of superficial glands More commonly
however cutaneous infiltrations develop after lymphadenopathy 1s
widespread and severe Although the face 1s the site of predilection
for such infiltrations which may give nise to lndeous deformities
nodules may occur anywhere on the body surface (see alsop 8)
Less commonly there ts dnﬂ'use mﬁ]trauon of the skin wnh lym
phocytes leading to \f d with
the skin and complete loss of halr (homme rouge) This dcrmato
logical complication 1s commonest 1n the cases 1n which the blood
picture 15 esther al or sub leuk This ly adds
to the difficulty of diagnosis especially as 1n some of these cases
no glandular enlargement can be detected  Another relatively
common syndrome anses when the imtial lymphatic proliferation
13 1n the mediastinum  then intractable cough 1s the usual symptom
which brings the patient for advice In the early stages radiography
is essential for recogmition of the mass but Jater dullness on per
cussion between the scapulae and perhaps poor air entry into one
or both lungs will enable a diagnoss to be made
The nature of the mass may for a time be difficult or impossible
to determune because the symptoms and sigas are those of medias
tmal tumour and there 1s no method of determiming whether this 15
a mass of Hodgkin tissue whether 1t 15 due to thyoma or 1s a lym
phatic leuk The and progress usually
131




-~ Chrome Lymphatic Leukaerma

leukaemia in which the predominant cells are so 1mmature as to be
imposstble to classify

In a few cases this Naegeh phenomenon recurs from time to time
apparently independently of any change 1n the climeal condiion
Its 1n such 15 quite unknown

There are no chnical features enrabling a distinction to be made
between the various cytological types of chrome myeloid feukaema
but even so therr differentiation 1s of mmportance as the prognosis
differs somewhat i the vartous types

Chronic Lymphat:c Lezkaema
The climical picture of chronie lymphatic leukaemia 1s extra
ordmmanly vanable as might be expgeted from the fact that the pathe
logrcal process involves one of the most widespread cellular organs—
the lymphatic tissue  As a rule this 1s not all involved at the same
time hence the great varety of syndromes that are encountered

Symptoms

The age mcidence of chromc lymphatic leukaemua lies between
twenty and seventy The condition tends to be more chronic 13
elderly subjects

Most ly the first ation 15 enlargement of a small
number of lymphatic glands 1n one region usually on one side of the
neck ‘This 1s not accompamed by any 1ll health and unless blood
examination 15 made a routme m cases of glandular enlargement the
diagnosis may be overlooked for weeks or months because 1 many
cases the progress of the disease 1s extremely slow Such glandular
enlargements present an insoluble problem in c/mical differential
diagnosis although a hint as to the nature of the pathological process
can be obtamed from palpation of the glands Thus in the early
stages they are never adherent to one another to surrounding struc
tures or to the over lyng skin thus differing from tuberculous
They are firm and painless and do not exhibrt the rubbery

glands

consistency of Hodgkin s disease  Even so 1t would be a foolish
person who pted to ad on purely chincal
examination

At this stage m the great majonity of cases the haemogram 1S
already typical of chronic lymphatic leukaemea (p 131) but in a few
cases there 1s no noteworthy lymphocytoss in the blood while the
marrow picture 1s also normal It 1s particularly in these circum
stances that gland puncture 15 of great diagnostic importance

Within weeks months or occasionally two or three years other
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At this time the red corpuscles haemoglobin and platelets are
normal presumably because there 1s no infiltration of the marrow
Sooner or later some immature granulocytes and often a few nuc
leated red cells are found in the penpheral blood and this should be
taken to mean that lymphatic overgrowth s occurnog 1n the marrow
From the potnt of view of prognosis thisisnot a good sign but it need
not be regarded as a particularly grave one

There 1s no relationship between the height of the lymphocyte
count and the severity of the disease and unhke the state of affairs
1 chrome myelord leukaema 1t 1s not possible to assess the chront
city or acuteness by the degree of matunty of the lymphocytes In
primariy acute cases (p  137) and 1n a few cases in which the chrome
disease 15 becoming acute the blood contains many lymphoblasts
but a chrenic lymphatic leukaermia may develop all the chrcal
signs of acuteness without an increased immatunty of the lympho
cyte picture  In sub leukaenuc cases the blood picture is of the same
type but the total leucocyte count 1s httle 1f at all above normal
while the proportion of lymphocytes 1s lagh viz up to 90 per cent
or even more

Truly aleukaemic cases do occur 1 which the blood prcture 1s
for a time completely normal and 1t 1s 1n these cases that a diagnosis
may have to be made by gland puncture or 1n the cases with an
1solated splenomegaly by spleen puncture

A blood picture simular to that just described 15 not charactenstic
of chronic lymphatic leukaemia and can only be regarded as being
pathognomonte 1f 1t persists for a period of at least a few weeks
It 15 important to reahize this because an rdentical picture may occur
although of course transiently m some cases of whoopiog cough
and very rarely 1n milary tuberculosis
Prognosis

Apart from localization of the Iymphatic overgrowth in a vital
organ the prognosis of most cases of chrome lymphatic leukaemia
1s relattvely good It 15 not infrequently that very slowly progressive
cases are encountered 1n which the blood picture and the general
chinical features are charactenstic but there 1s little or no deteriora
tion of health for five or six years
The Treatment of Chronic Leakaemias

It must be emphasized that the purpose of treatment 1n these
and fatal d 8 the restora

tron of 1he patient to good health ot necessanly the production of
a more or less normat blood picture  The symptoms and signs of
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enable of the bronchus to be excluded especially because
haemoptysis 1s rare in chronie lymphatc leukaemma  As it i not
until superfictal glands become enlarged that a suspicion of the
diagnosis 1s aroused although of course much earher than this
blood examination 1s conelustve !

Such mediastinal masses are as a rule extremely radio sensitive
and for this reason the prognosis 1n properly treated cases of this
syndrome 1snot worse thanin chronic lymphatic leukaermia in general

Other syndromes are relatively uncommon One of the classical
although rather rare modes of onset 1s increase 1a size of the pharyn
geal lymphatic tissue and ly great and pr en
Iargement of one or both tonstls calls attention to the existence of
the disease It 1s important to remember this syndrome because
surtable treatment will cause retrogression of the overgrowth whereas
tonsillectomy 1s dangerous because 1t may convert a chromc case
1nto an acute one

Some of the syndromes of chronic lymphatic leukaemia may be

possible to d dunng ife O lly for example there
15 intense leukaemic infiltration of the intestine with persistent and
tractable diarrhoea but without any other clinical signs of the disease
1t 15 only 1f the blood 1s examned that a diagnosts can be made
otherwise the debihitating effect of the diarrhoea usually proves
fatal before there 1s any glandular enlargement

One syndrome that needs to be mentioned 1s that 1n which either
on routine examination or because of a complaint of discomfort 1
the left hypochondnum enlargement of the spleen 1s found not
associated with any other signs of lymphatic overgrowth  This occurs
particularly i the cases in which there 15 a sub leukaemic or aleukae
mic blood picture  Oceastonally this syndrome rematns practically
unchanged for months or even a few years but 1 other cases the
disease becomes acute without develop of any other Iympk
overgrowths

Blood Picture

In the early stages of most cases the diagnosts from the haemogram
15 obvious Thus there 1s 1ncrease 1n the total number of leucocytes
up to 200 000 per ¢ mm  but most commonly between 50 000 and
100000 per cmm The increase 1s due to a gross excess of small
fvmphocytes The majority of these look normal under the micro
scope but 1nvanably a proportion of the cells are seen to have been
ruptured In other words there are signs of their being much more
fragile than normal Iymphocytes
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At this ime the red corpuscles haemoglobin and platelets are
normal presumably because there 1s no infiltration of the marrow
Sooner or later some immature granulocytes and often a few nue
leated red cells are found 1 the penipheral blood and this should be
taken to mean that lymphatic overgrowth 1s occurnng 1n the marrow
From the pont of view of prognosis thisisnot a good sign but 1t need
not be regarded as a particularly grave one

There 1s no relationship between the height of the lymphocyte
count and the sevenity of the disease and unlike the state of affairs
1n chrome myeloid leukaema 1t 1s not possible to assess the chronr
aity or acuteness by the degree of matunty of the lymphocytes In
pnmarily acute cases (p 137) and 1n a few cases 1n which the chrome
disease 15 becoming acute the blood contains many lymphoblasts
but a chronic lymphatic Jeukaema may develop all the clinical
signs of without an y of the Jympho-
cyte picture  In sub-lenkaemuc cases the blood picture 1s of the same
type but the total lencocyte count 1s hittle 1f at all above normal
while the proportion of lymphocytes 1s high viz up to 90 per ceat
©r even more

Truly aleukaemuc cases do cccur tn which the blood picture s
for 2 time completely normal and 1t 1s 1n these cases that a dragnosis
may have to be made by gland puncture or 1n the cases with an
1solated splenomegaly by spleen puncture

A blood micture similar to that just descnbed 1s not charactenistic
of chronsc lymphatic leukaemra and ¢an only be regarded as bemg
pathognomomic 1f 1t persists for a penod of at least a few weeks
It1s important to realize this because an 1dentical picture may occne
although of course transiently 1n some cases of whooping cough
and very rarely m mulary tuberculosis
Progrosis

Apart from | of the h: growth 1 a vital
organ the prognosis of most cases of chromic lymphatic leukaema

1s relatively good It 1s not infrequently that very slowly progressive
cases are encountered 1n which the blood picture and the general
chnical features are charactenstic but there 1s httle or no deterora
tion of health for five or stx years

The Treatment of Chronic Leuhaemsas
It Inust be emphasized that the purpose of treatment 1n these
and fatal disorders 15 the restora
tion of the patient to good health not necessanly the production of
a more or less normat blood picture  The symptoms and signs of
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these disorders are sn no way related to the high Jeucocyte count,
although vaniations i thus can be used as an idication of the efficacy
of treatment

Every method of treating leukaenuas gradually loses s efficiency
because of the develop of of the prolife Teukae
mn cells to the therapeutic agent It 1s reasonable thereforc, to
commence with the mildest and simplest method of treatment which
will sesult sn smprovement leaving the more powetful remedis
uctd fater In cases of chronc myelowd leukaemea, seen at 2 tme
when the general condition is good although there may beaverycon

derable degree of sp} ly, one of the most weful thera
pentic measures 1s the admumstration of arsenic by mouth  This
15 best given 1n the form of Fowler s solation starng with a dose of
one minum three times a day and imcreasing by one minim per dose
per day untid fifteen munsms are betng given thrice daly {uniess signs
of tolerance such as diarrhoea or nausea develop when the max
mum dose will have to be much less) The maximum dose should
be continued for a week and then the dosage should be decreased by
steps sumslar (o those by which 1t was mcreased unt the patient 15
taking only five mumms three times 2 day This can be contsnued as
amantenance dose for weeks months or sometimes two or threeyears

The effects to be anticipated from fhis treatment are a decrease
an the leucocyte count due mauly to dummution i the pumber of
ymmature cells viz myelocytes but also some decrease of poly
morphs At the same time the red corpuscles and haemoglobn tead
to 1ise to normal Wwhle the size of the spleen dinumshes and sternal
tenderpess disappears

Another chemotherapeutic procedure whech with care s of great
value 18 of b This sub which has
fong been used as a muld narcotic produces changes i the blood
and the marrow of chrome myelord leukaemia very ssmular to those
that are 1nduced by arsentc (aithough more stowly) angd by radio
thetapy When the response to urethane 1s good the blood picture
may become completely normal and with 2 small mamtenance dose
of the drug be kept so for weeks of months

Urethane although more hikely to cause dangerous toxc effects
thanis arsenic 1s certainly very valuable butat s essential to exasmune
the blood more frequently during treatment with at, than i cases
treated with arsenic  Too great a fal} i the number of leucocytes,
eg below seven or eight thousand 13 an ndication that there 18
danger of the development of hypoplasia or even of totat aplasia of .

the marrow
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If the 1nitial treatment of a case of chronic myelowd leukaemra 1s
to be started with urethane 1t 1s best to try the effect of 0 5 gramme
enteric-coated capsules thrice daily keeping a careful watch on the
total and differential leucocyte counts The dose of the drug should
never exceed 4 grammes a day and 1t 1s rarely if ever necessary to
give so much The smaller doses although acting more slowly seem
10 be just as efficacious

‘When the blood picture 1s almost normal the dose of urethane
should be reduced to about 0 5 gramme daily and th:s can be con
tinued as a mamtenance dose for weeks or months so long as the
blood picture remamns satisfactory Indeed personal experence
suggests that danger 1s specially likely 1f urethane 1s given 1n a sertes
of courses rather than contmuously

An smportant point 1n connexron with both arsenic and urethane
1s that they can be given throughout pregnancy without damage to
the foetus  Arsenic does not apparently pass the placental barner
and although urethane does so 1t does not seem to cause any
damage Further minute amounts of urethane arefound in the milk
but these are quite harmless and are not an ndication for weaning

Obviously deep X ray treatment 15 contra indicated dunng preg
nancy because of the possibility of damage to the foetus

Inaid 1t may be d that does not appear
to the chromc and that feuk men beget
(and leukaemic women bear) perfectly normal children

It 15 not always easy to decide on the most suitable method of
initiating treatment  As a general rule it may be sad that if the
general condition 15 good the spleen 1s not very large aund the
lencocyte count although high 1s not very immature arsemc 1s the
method of chorce even 1f there 1s shght hypochromic anaemia  If
when the patient 15 first seen there 1s complaint of severe malaise
the spleen extends beyond the navel the leucocyte count 13 high and
the pereentage of promyelocytes above five or six urethane 1s the
better method  Only if there 15 really severe wmpairment of health
should the initral procedure be radiotherapy (see below)

When there are either chinical or haematological signs of relapse
such as increased splenomegaly return of sternal tenderness 1n
crease of the leucocyte count andfor the development of anaerma
1t1s usually best to start deep X ray treatment rather than to attempt
to mfluence the disease process further by increasing the dose of
arsenic

Vanious methods of using deep X rays are advocated by different
authonities but there 1s Lttle 1f any difference between the results
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obtawned by the vanous methods  On the whole the most rapd
smprovement follows sradiation of the spleen whereas wrradition
of the skel alone akthough usually ul 1y 5
followed by a stower but perhaps more persistent improvement

In expert hands many cases of chronie myelond feukaemia can be
kept 11 good health for three or four or more years by swtably
spaced dosage of X rays but it 15 essential during the whole of the
time to have frequent blood counts 1n order fo detect the earhest
signs of relapse so that srradiation can be started agan

The question of arsercal and nrradiation treatment bemg com
taned 13 one on which there 1s divergence of opmion  The present
author s view 1s that a case of chromic myelord leukaema first seen
when the spleen 15 extremely Jarge the Jeucocyte count very high
the sternum extremely tender and the general condition poor 15 best
treated by careful wradation of the spleen until that organ recedes
to or behind the costaf margin and the blood picture smproses
perhaps even becomung normal  When this state of affairs develops
it 15 often possible to mantam the remiswon so brought about by
admumstration of a relatively small dose of arsenic ¢ g fine or seven
runims three times a day given for penods of months or even years

Other rethods of treatment are occasionatly used but rarely offer
much hape

1t 15 perhaps surprising that raco active isotopes including radio-
active phosphorus have not been found to produce results any better
than those following deep X ray treatment There ts also the ob-
jection that once the radio active isotopes have been wyjected it i
impossible to stop ther action at any desied pomt

One of the older hods of was the
of § mimims of benzo! 1 olive ot given 1 capsules  This wall pro-
duce a good remissios because of the destructne and mhubitory
effect of benzol on blood formatron  The objection to the treatment
15 that very small degrees of over dosage may produce severe anac
mia sometimes of the aplastic type 1t 15 thercfore better pever to
employ benzol unless all other remedies have failed 10 pmduce,a
resmusston and 1 these benzof 15 1
although rarely temporanly successfol

Another sub which althougk ty g may
produce a temussion even when arsensc and X rays have faged 13
nitrogen mustard {p 160Gy

Blood transfusion does not play an smportant part m the treat
meat of chrome myeloid leukaemia but sn cases i which anaemiz
1s severe although the leucocyte prcture 15 not extremely immature
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m characm blood mmsfusnon may improve the general condition
to permut of Ir

A rather heroic method of mducing a remussion in the advanced
stages of chronic myeloid leukaemia 1s exsanguino-transfusion such
as has been employed 1n the of acute leuk (p 141)

The treatment of chronic hmphatic leukaema differs a good deal
from case to case If there 1s very shght glandular enlargement and
no signs of 1ll health 1t 15 certainly best to employ no treatment at
all until deterioration occurs Then f the lymphadenopathy does
not increase greatly but the blood picture detertorates arsemic can
be tried (see above) but the effects in chronic lymphatic leukaerma
are less satisfactory than i the chromie myeloid form  Arsenic may
relieve concomitant anaemia but 1s unlikely to reduce the size of
Iymphattc overgrowths or the height of the leucocyte count

Urethane exerts refatively hitle cﬂect on the blood picture and the

1 1n chronic Iymph: and 1s probably value
less 1n the treatment of this disease

If superficial glandular masses are suffictently large as to be un
sightly local deep X ray treatment will almost always cause thesr
disappearance and the same 1s true of mediastinal masses In every
case however the amount of irradiation given should be the smallest
possible as 1t 15 easy to induce a state of radro-resistance

Irradiation of the spleen tn chronic lymphatic leukaenna may be
necessary if as s rarely the case the organ becomes sufficiently large
to be uncomfortable but the only effects of irradiation over the spleen
will be reduction 1n the size of the organ and decrease in the number
of lymphocytes Irradiation of the spleen 1s not usually followed by
increase of the red corpuscles and haemoglobin  When progressive
anaemra suggests that 15
m the marrow further steps must be taken It 15 best at this stage to
perform a marrow puncture m ordcr to conﬁrm that the marrow 1s
beng d by p but if this cannot
be done the presence “of such mfiltrations can be inferred from the
Ppresence of nucleated red cells and some immature granulocytes in
the peripheral blood In these circumstances irradiation of the
skeleton may be of strking value expectally 1if the patient be exposed
to a generalized X ray bath

Radio 1s0topes and mitrogen mustard are of Lttle or no value m
chrome lymphatic leukaemia

Blood transfuston serves only the same purpose as i chronic
myeloid leukaemia (see above)
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CHAPTER XU
ACUTE LEURAEMIAS

THE usual idea of acute leukaenna 1s that of an acute fufm
nating disease presenting signs of general infection with locahization
somewhere usually m the fauces together with severe constitutional
disturbance  This classical type of acute leukaemia 15 undoubtediy
rare but 1t preseats important diagnostic problems

Acute Leukaemia
Occastonally the first signs of acute and sub acute leuhaenua take
the form of a localized or generalhzed haemorrhagic tendency In
the former tvpe the bleedings are usually from a mucous membrane
commonly of the nose or gums thcse are due to local levkaemie
and are not y 2 of
Plazelets In‘!hc latter generahud typc ct‘ blccdmg there is extreme

Obwously thus form of onset 1s hl«cly to prove rapdly fatal

A pecultar malady probably closely allied to acute lymphatc
leukaemua 15 the so called Sternberg leuco sarcoma in which there 15
a localized mass of leuk tissue mast 1y n the medua
stiaum from which tumour cells escape wto the crrculation ether
conturvausly o watermuttently  Later other lymphatic overgtowihs
may develop and the picture then resembles that of a chronic
lymphatic leukaenua with a mediastinal mass which has become
acute On the whole the prognosts of leuco sarcoma is ratber better
than that of acute leukaemua as a whole because the medastinat
mass 15 often very radio sensitive

It 15 necessaty to mention chivroma because although a very rare
form of acute leukaemia 1t ts so spectacular  The disease 15 com
moaest i children and ws onset 15 of the classical varety (p 138)
10 most cases although sub acute cases do occur  The chmeal picture
1s donunated by the development usually early and rapidly of
masses 11 the skeleton especially of the orbits At autopsy the 11
filtratrons are found to be green mn colour but 1t 1s rarely possible
to detect this durmg e Occasionally however a subcutaneous
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deposit may lock greemsh through the overlymg skin and even less
commonly retinal infiltrattons can be seen to be green

Symptoms

Typically the disease occurs in infants or children although no
age 1s exempt  Great care is needed 1n the diagnosss of classical
acute leukaeria 1n older subjects because 1dentscal chimceal findings
may occur 1n other diseases € g agranulocytosis (p 187)

‘The onset may be gradual extending over two or three weeks
dunng which the patient 1s shightly offcolour and perhaps fevenish
Then usually suddenly there 1s complaint of sore throat and on
examnation at this stage the fauces will be seen to be reddencd
with areas that appear to be almost necrotic  The buccal mucous
membrane and the gums show a similar condition which may also
spread on to the tongue By this time the chuld 1s pale and looks
extremely 11l the temperature 15 lugh and of septic type while
cervical glands are usually moderately enlarged  This lymphaden
opathy 1s not leukaemic but 1s due to the oral spesis

The lower pole of !hc sple:n may be palpable but many cases
1s not while hy 15 In chul
dren over the age of three “tenderness of the lower third of the
sternum 15 usually well marked In younger children owing to the
absence of marrow 1n this position sternal tenderness does not occur

Atthis stage or even earlier there may be localized or generalized
purpura Indeed haemorrhagic phenomena either mn the skin or
from the mucous membrane may precede all the signs mentioned
above The haemorrhages may take the form of petechuae or may be
extensive Sometimes there 1s sumple bruising but 1n may cases
careful palpation will reveal the fact that the haemorrhage 1s occur
Ting nto an area of leukaemic mfiltration

The retinae must be examined 1n every case because nfiltrations
and haemorthages may occur there earlier than anywhcre else
Indeed on a chinscal d of acute I may
‘be made by ophthalmoscopic exammation The disease progresses
rapidly and mevitably towards a fatal termination which may oceur
within a week or two or at the most a month or two

Blood
Anaemua usually h with signs of such
as reticulocytosis and the presence of nucleated red cells s of rapid
onset The platelets very soon fall to extremely low numbers and
when they are 50 000 or less per ¢ mm haemorrhages ievitably occur
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The feucoeyte picture has the ch of extreme
Thus the great majonty of the cells are of the nature of blasts and
they are often so und: i that it 19 ump fe to be certam
of their exact nature 1e whether myeloblasts Jymphoblasts or
monoblasts but of forms intermediate between the blasts and mature
granulocytes can be found 1t 1s reasonable assumption that one 1s
dealing with acute myelord leukaemsa

QOccasionally some or many of the blasts contamn scattered
azurphil granules or rods i the cytoplasm  The presence of these
Auer bodies ts considered as being defintte evidence of the myelod
nature of the celis

Another method by which sometumes a distinction between mye
loblasts and lymphoblasts 1s to be made 15 the ovydase reaction
immature celis of the ymphatic series do not contam demonstrabie
enzymes whereas fairly immature ones of the myelord senes do B
then the reaction ts postve the cells are to be regarded as bamg
myeloblasts but fasture of the rezction does not necessanly wmply
the lymphatic nature of the cells because the most immature blasts
are all otydase.negate For this reason some wnters rather
pusill: speak of st Horh bl \
when refernng to those sn Which the exact nature of the <ells canaot
be determned

As a rule no transitiopal forms can be found and the presence of
an Inatus leukaernicus (p 127) 15 almost if not entirely pathogno
monie

Treatment

18 purely p The cond of the mouth
can to some extent be improved by pamnting it with NAB pamt
{0 9 gramme 11 20 cc of glycerine and water) Smuall blood teans
fusions may relieve some of the symptoms but has no effect on the
coutse of the disease

The majonty of cases of acute feukaenua are much fess fulmi
nating than the classical type just desenbed mdeed they may well
be cafled sub-sente Jeukaemua not because they present a clinweal
or haematofogical picture intermediate between chronic leukaemsa
and classieal acute leukaena but simply because they run a more
prolonged course

Symptoms
Sub acute leukaemsa 1s often of snsidious ouset  The persod of
smitial 11f health sometsmes extends over weeks or even a few months
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dunng which there are no clinical indications of the need for blood
examination It 1s as a rule only when the ordinary symptoms of
anaemia mamifest themselves that the blood 15 examined and even
then the diagnosis 1s not necessanly obvious

Many cases of sub-acute leukaemia are afebnle 1n the mtial
stages and a diagnosis of aplastic or hypoplastic anaermia 15 quite
commonly made Very careful clintcal examination of the whole
body surface for haemorrhages and mfitrattons of the fauces for
infiltrations  particularly 1n the tonsillar regton and of the fundis
ocult may enable an accurate diagnosis to be made

Blood

The blood picture m sub-acute leukaemias 1s very vanable There
1s often a general resemblance to the haemogram of classical acute
leukaemta That 1s to say anaema of regenerative type with a faurly
high leucocyte count and many blasts an haitus lenkaemucus being
well marked In these circumstances there 1s no particular difficulty
about diagnosts

Much more difficult are the cases m which the total leucocyte
count 1s normal or only sLghtly rarsed and 10 which the predominant
cells are apparently typical small lymphocytes If an anaerma of a
non regenerative type accompantes this picture a diagnosis of
aplastic anaemia will be suspected only marrow puncture will
enable an accurate diagnosts to be made

The nature of the small Iymphocytes 1s often difficult to determine
but there 15 no doubt that 1n many cases they are really micromye
loblasts or microlymphoblasts which are so condensed as to make it
difficult or impossible to detect the presence of necleol with ordinary
methods of staimng

Some cases run their whole course with a blood picture of pseudo
aplastic type but 1n some the haemogram becomes frankly leukaemic
in the terminal stages

Prognosis -

The prognosis n sub acute leukaemua 1s as bad as in acute len
kaemia but occasionally either spontaneously or as a result of
treatment arenussion may occur This usually lasts only a few weeks
ot two or three months but in a minute percentage of cases for a year
or two
Treatment

No method of treatment can be reh:d upon to produce a remmssion
1n sub-acute leuk will alleviate
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the and mduce a More massive
transfi preferably with nt are even
mare likely 10 produce ar but the procedure 15
i sis use of blood and the results at the best trapsieat

Fole acd g such as P also produce a rems
sion i about 20 per ceat of cases espectally 1 sub-acute lymphatic
leukaema m children  Again the remussions are of short duration
and relapse within a few weeks or months 15 mevitable

A CTH has also been used and produces about the same per
centage of as do t or
It may well therefore be that the mode of action of these three
Ihetapcuuc measures 1s the same

Symptomatsc treatment 1s also useful mn alieviating the patents
distress

Monocytic Lenkaemma
The occurrence of monocytosss 1n the course of chronse myeford
Yeukaemia has already been mentioned (p 128) In adition to ¥hs-
Naegelt type there 15 also a condition 1 which the leukaeroic prolt
feratson appears to affect the retoulo-endotbelmum tsell  This 5
true monocytc leakaemsa of the Schiling type

Symptoms

The sympioms and signs are ssmilar to those of other avute and
sub-acute lewkaemias but the onset 1s quite frequently susidious
Infiltrations tound teeth or the fypertrophy of the gums ss 2 very
commmon mode of onset the appearances closely resembling those of
Vincent s angina

Enlargement of the spleen 1f present at ali 15 shight but some
depree of entargement of the hver 15 frequently detectable and this
can be regarded as an uportant pomt in the chmeal recogntion of
this type of leuhacrma

Sp but b a5e much thas
m other types of acute and sub acute Jeuhaerma but the general
course 1s essentially the same and the prognosis 1s mvariably fatal

Blood
Progressive anaenua of segenerative type s always present and

may btcome extreme
As a general rule the leucocyte count s relatvely low at fisst the
figures nswg o as high as 400000 per c mm  in the termunal stages
Cases with a very Jow white cefl count also occur and do rot run an
essentially different course
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‘The majonty of the leucocytes are monocytes in various stages of
immatunty  As the conditron progresses more and more primitive
monocytes so-called monoblasts increase and ultimately dormnate
the picture  Dunng the remussions however the percentage of
monocytes falls and the anaemia mproves

The degree of thrombocytopema 1s usually less than m other acute
leukaemmas It 15 essential to realize that blood examination alone
may be musleading because a similar altbough not 1dentical picture
can oceur 1n glandular fever (p 183) and even sometimes persistently
1n sarcoidosis

Treatment

Therapy 1s as 1mpotent as m all types of acute leukaemia but
transient remusstons have followed the use of aminoptenn and also
exsanguino transfusion

Local treatment of the mouth 1s rather more difficult than 1 the
other acute leukaemias N A B pamt will reheve the condition 1f
there 1s super added nfection with Vincent s orgamsms but 1t does
oot cause improvement of the sloughs The best way of removing
these 1s with a mouthwash consisting of 5 grains of citnic acid to
1oz of water
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CHAPTER XIIl
MYELOMATOSIS

THE leukaenias are regarded by many authontres as being of
neoplastic nature but there are many arguments agamst this view
although lly as i chl the I masses may
take on an mfiltrative mode of growth

Myelomatosis 1s a condition that appears to have some histological
refation to the leukaenuas but 1t certainly presents features distinctly
more like those of malignant tumours

The exact status of this rather rare disease 1s still uncertam but
as 1t has been the subject of a good deal of mnvestigation i recent
years 1t deserves fairly detasled consideration here

1t 1s probably fair to say that the one sign of the malady (myelo
matosts multiple myeloma or kahler s disease) that remains mn the
memory of every practitioner 1s the presence of Bence Jones protetn
i the urme  There are however many mmportant chinical features
of the disease that should be recollected if only because of thewr
importance in the differential diagnosts of various bone disorders

Symptoms

Myelomatosis 1s extremely rare before the age of forty and the
mayornity of patients are between fifty and seventy men betng much
more commonly affected than women

Typscally the first complaint 1s of pain usually i the back most
commonly mn the lumbar region but quite often in the dorsal At this
tume there may be no other chnical signs except tenderness on pres
sure or percussion over the pamnful areas Fauly often however
careful percussion of other bones especrally those of the thoracic
cage may eltcit tenderness

The general health 1s not impaired at this stage and the diagnosis
15 quite likely to be overlooked Even if the idea of myelomatosis
enters the doctor s mmnd he may reject 1t because Beace Jones pro
tem 15 absent from the unne It must be emphasized that this
substarnce 1s often only intermuttently present m the early stages of
the disease usually becoming constant when the extent of mvasion
of the skeleton 15 much greater
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Sooner or later palpable tumours often on the nbs become
noticeable while deformities due to softening of the affected bones
or even to spontancous fractures develop The swellings are rarely
much larger than a walnut but paper bike crepitation can be ehited
on pressure  Pain becomes agomzing while 2 number of complica
tions are common Thus anaemia more or less severe causes the
usual symptoms paraplegia due to collapse of vertebrae 1s common
h h may occur sp 1 ily from the gums
and chronic bronehitis and emphysema may follow the deformities
of the thoracic cage

Tumours are not always confined to the skeleton and 1t 1s farly
common to find them 1n such organs as the tonstl naso-pharynx and
testis Indeed 10 some cases the earlrest tumours are extra skeletal
1t1s however probable that these always represent the earlier stages
of kahler s disease but whether the same 13 true of the rare isolated
plasmacytomas that have been described 1n other organs s uncertain

In most cases there 1s no enlargement of the spleen liver or
lymphatic glands but any or all of these may become enlarged
although only moderately so

The

are although they some
what resemble those sometimes seen m the reticuloses (p 154)
Typreally there are punched out areas best seen i the skull and
pelvic bones usually without any signs of formation of new bone
In the nbs there 1s more commonly diffuse mottling while in the
spine there 1s rarefaction and later shortening of the whole vertebral
column sometimes with disappearance of the mtervertebral dscs
The degree to which the limb bones are affected varies a great deal
but 1t 15 rare for the upper ends of the humen and femora to escape
while occastonally the whole length of all the bones 1s affected
e urne 1n quite 65 per cent of cases contains Bence Jones

protein but the excretion of this substance may not be continuous
It certamly becomes more frequent and more constant 1n the later
stages but at no time should its absence be regarded as excluding
the diagnosis

Bence Jones proteinss precipitated at temperatures between 50 and
60 but in some cases at even lower temperatures It passes into
solution again at about boiling pomnt  Obviously the presence of
this substance 15 less Iikely to be overlooked 1f the urimne 1s heated
In 2 test tube 1n a water bath

Esther as a result of concomutant nephritis or of the disease itself
albumuin may also be present 1n the urme This 1s best separated by
filtering off the precipitate m the acidified urine at boiling point
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A xesemblance of the chmeal pcture to nephnitis may be brought
about by blocking of real tubules by casts and a pecubiar 6050~
phibic matenal whide occasioually amylordosis may occur tn the
kidney as well as m many or most organs

The Bioed

In a few cases there are no alterations 1n the blood evenn the
termunal stages of the disease but as a rule anaemia of moderate
severty 1s found  When this 15 severe 1t may be shightly macrocytie
but there 15 1o real resemblance to the blood preture of permaous
anaema A few normoblasts probably due to irritation of the mar
row may be present as may some immature granular feucocytes

Enumeration of the red corpuscles 15 often very difficult on
account of spontancous clumping and such rouleau formation may
make the preparation of films extrennely difficadt  These phenomend
ate due to the very high leved of the plasma globuhns which also
account for the greatly mncteased sechmentation rate It 1s not un
common to find such figures as 189 mm m the first hour of sed
mentaton  Oceastonafly cold apglutining are present either aloae
or assoctated with the hyperglobulinaerma n the former case the
clumping can be avorded by slipht heating but guite soon 1o mest
cases the plasma globulms also nse

“The jencocyte count does not present any constant changes but
especially 10 the advanced stages immature granulocytes mey be
found Occasionally myeloma cells are present in small numbers
and rarely they may be exceedmply numerous If the leucocyte count
18 very high the condition ss sometimes known as plasma cell
Jeukaerma wivch may occur 1n assousation wath the typical bose
temours or may develop without any obvious skeletal snvolyement
Certamly some of these cases present the hstological appearances
of leukaemia the nfiltrations wn the tissues being composed of ¢le
ments resembling plasma cells

The platelet count does not present any constant changes and
spoytaneous haemorrhages may oceer even wher the numbers are
normal  Poor retraction of the clot may be found especially when
thers 15 great hyperprotinaemsa  although the platelet count 15
nosmal

The plasma proteins are almost mvanably rased often to 10 gm
peroent but occasiomally ashughas 23 gm  Themcrease s duetothe
globulins and the albumun globulin ratio 1 reserved The hyper
globulmatima can be easily demonstrated by the formol gel reaction
winch 15 performed by addimg two drops of 40 per cent formakin to
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Tcc ofserum A positive reaction 1s shown by the development of 2
milky gel when the tube has stood for three hours at room tempera
ture NB a positive result 1s also obtained 1 kala azar and m
trypanosomsasis

The Bone Marrow

Marrow puncture usually reveals the presence of the typical
myeloma cells but in the early stages these may not be evenly
dntnibuted throughout the skeleton and it may be necessary to
puncture several bones 11 order to demonstrate them Later they
can be found 1n the whole skeleton but are most numerous 1n the
areas m which radtographic changes are most striking  Sometimes
however myeloma cells can be demonstrated before any radio
graphic changes are developed

The myeloma cell 1s commonly regarded as being sut generss but
there 15 no doubt that although sometimes very atypical 1t bears 2
resemblance to the plasma cell

The marrow 1s usually very cellular and the myeloma cells may
be as low as 3 per cent or as high as 80 per cent the higher figures
being found m the more advanced cases

Prognosis

The rare cases 1n which there 1s a solitary tumour of the type of 2
plasmacytoma may be cured by 1ts removal but often the disease
spreads in the usual way until the skeleton 15 extensively involved

Inthe ordinary case the duration of the disease 1s about two years
but whether 1y or as the result of treatment
Uife1s prolonged for several years often with periods of remussion and
exacerbation

Death may be due to cachexia paraplegia with 1ts usual complica
tions or nephnitis with severe mitrogen retention

Treatment

Until recently the only therapeutic measure avatlable was radio
therapy which was sometimes followed by temporary retrogression
of the tumours and relief of pain

More recently th 1y ver and Ly quite
useful methods of treatment have been advacated They are based
on the bioch: bl between Leish lympho

1 and sch m all of which there 15
hyperps and h as there 15 1n most cases

Y.
of myelomatosis The first three maladies also share the character
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of beng favourably mft d b ds For th
reason meosttbosan and also other substances useful m these three
& &g stibzmiding and p dine have been tred (Tartar

emele 15 100 poisonous}

As a result of these myections pecubiat chianges oceut 1 the mye
loma cells m the marrow basophil h bodies
nbose nuclerc aad bemg found mn the cytoplasm after about three
weeks treatment 1e after between | 800 and 3 500 g have bees
fven  These changes seem to indicate a destructne or at Jeast an
mhibitory action of the drugs on myeloma ceffs which seem to differ
from afl ather marrow elements st being susceptsble to this pecular
change

The admimstration of a fow proten diet seems to be essential m
obtmning the most mtense cellular changes but the amount of
protem advocated by Amencan wniers seems quate high to the
rationed mhabitants of these sslands?

There seems to be hittle doubt that either sulbamudme or penta
nudine gives the best resulis often producing a consderable degree
of renussion  but even more important than thus direct result i 2n
wmihirect one  Thus the radio sensitivaty of the myelomatous masses
15 greatly mereased and remarkable results are obtamed by gwing
deep X 13y treatment after a course of one of these drugs

Cure 15 stll unknown but bfe may be considerably profonged
while even of not pam and other symptoms are almost always
greatly dimimished

Utethane mven o shghtly farger doses than those needed nt
cheonic myelod Jeukaemia (p 33} sometimes causes great mprove
ment but thete 15 as yet o means of determinung which cases are
mast iikely to respend to a ar type of Ithovgh
there 18 some evidence that response depends upon whuch type of
globufin 1s present m excess i the plasma At present treatment has
to be more or lesy experimental
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CHAPTER XIV
INCREASED ERYTHROPOIESIS

THE number of red corpuscles may be increased erther as a
result of reaction to recogmizable causes n which oxygen lack always
plays a part, or asan 1dwopathic state  The former condition shonld
obviously be known as erythrocyfosts the latter 1n conformty with
the usage m with the | as eryh

ERYTHROCYTOSIS

Erythrocytosis Due to High Altatudes

The reduced oxygen tension of high altitudes leads to an ncrease
1n the number of red corpuscl:s up t to 6 or 7million This may be a
purely ph )| 1 state and th but
some people develop a sudden nise of red corpuscles which may lead
to headache giddiness and vomiting In the more severe cases pains
i the jomis are the mamn complant and even a shght degree of
splenomegaly may be found Restoration to normal occurs within 2
very few days of descending to sea level

A chronic form of erythrocytosis occurs 1n residents at very high
altitudes particularly 1n the Andes (Monge s disease) This may also
be symptomless but 1n adults the face and mucous membranes are
usually noticeably red the thorax 1s large and clubbing of the fingers
1s usual The number of red corpuscles may be as high as 8 or 9
nulhon per ¢ mm

The erythrocytosis that occurs 1n chrome asphyxia 1s obviously of
the same type

Erythrocytosis of the Newborn

Normally the red corpuscles of the newborn 1nfant are between 53
aod 7 million per cmm  The number drops to normal within a
week probably mamly as a result of haemolysss but partly because
of dimmished marrow activity

Eryl.hrocylosls Due to Chemical Agents
thatlead to lob d
by modnate erythrocytosis the number of red carpuscl:s rarely
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of beng favourably infl d by y pounds  For this
reason neostibosan and also other substances useful 1n these three
diseases e g stilbamudine and pentamidine have been tried (Tartar
emetic 1s too poIsonous)

As a result of these imjections peculiar changes occur 1 the mye
loma cells 1n the marrow b il i bodres
nbose nucleic acid being found i the cytoplasm after about three
weeks treatment 1e after between 1 800 and 3 500 mg have been
given These changes seem to indicate a destructive or at least an
mhubitory action of the drugs on myeloma cells which seem to differ
from all other marrow elements 1n being susceptible to this peculiar
change

The administration of a low protein diet seems to be essential in
obtammg the most mtense cellular changes but the amount of
protein advocated by American writers seems quite high to the
rationed inhabitants of these 1slands!

There seems to be little doubt that either silbamidme or penta
mudine gives the best results often producing a considerable degree
of remission  but even more important than thus direct result 1s an
indirect one  Thus the radio sensitvity of the myelomatous masses
1s greatly mcreased and remarkable results are obtamed by gving
deep X ray treatment after a course of one of these drugs

Cure 15 stll unknown but life may be considerably prolonged
while even if not pan and other symptoms are almost always
greatly dimnished

Urcthane given 1n shightly larger doses than those needed 1
chronue myelowd leukaerma (p 133) sometimes causes great improve
ment but there 1s as yet no means of determining which cases are
most likely to respond to a particular type of treatment although
there 15 some evidence that response depends upon which type of
globulin 1s present 1n excess 1 the plasma At present treatment has
to be more or less experimental
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Erythraemua

exceeding 7 million per cmm  Poisoming usually industrial wath
apiline 15 a typical example Another one of importance 1s the
crease of red corpuscles which rcan result from Jong continued
admimstration of large doses of potent liver extract n cases of per
nicous 1t 15 probably impossible to raise the number to
more than 6 million per c mm by this means and this 15 not really
a pathological condition, 1t can indeed be regarded as bemg ad
vantageous because the patients with such high numbers of red cor
puscles are much less likely to develop sub acute combined degenera
tion of the spinal cord

Erythrocytosss in Infections
These are all refatively rare but 3t 15 interesting to note that the red
corpuscles may be high with a remarkable degree of reticulocytosis
1n Cases of septicaermia due to haemolytic organisms
Tuberculosis of the spleen 1s an 1 cause of ery
and may present difficul m e 1 d from {sue
erythraemua (polycythaemia vera) 1n which splenomegaly may be
derable In the erythrocy due to splenic tuberculoss there
15 however no leucocytosss and this can be regarded as a dis

ungshing feature

Erythrocytosis in Cardio-vascular Disease
This 1s well known su with
the heart and also with stenosis of the pulmonary artery The Jatter
condition Ayerzas disease 15 rare outside South Amenca and 15
usually of syphilitic onigin
Hypertension 18 often accompanied by a moderate degres of
erythrocytosis (see Gaisbock s disease p 151)

] at Iitres of

Frythrocytosis m Nervous Diseases
This occurs practically only 1n association with lesions of the mud
bram especially 1n post encephelaties  Ths fact 1s not of immediate
tical £ but 15 h as 1t seems that

p
there 15 some nervous regulation of erythropoesis

Erythrocytosis in Assoctation with Gastnc and Duodenal Ulcers

n the absence of bleeding a considerable proportion of patients
with chronic peptic ulcers have a moderate erythrocytosis €g up
to 6 5 million red corpuscles per cmm It s of course quite com
mon to note that these patients have a strikingly red face
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Erythraemia

commoner 1n older patients 2nd may indeed be nothing more than
an ery g1 with chronic nephaits and
hyper(:nsxon

Treatment

There are 2 number of efficacious methods of dealing with ery
thraenua  One of the simplest consists of repeated bleedings each of
one pmt These can be conttnued until the red celt count 15 about
five mdlion and then atmtenvals a pmt cawr be removed in order to
keep the count at about this level The objection to thus method of
treatment 15 that after months or even years a defimte and trouble
some 1con defictency manifests itself If this 1s treated by admmmstra
tion of ron the red cell count nses rapidly Even so this method 1s
stilt useful 1n many cases Another method which 1s rather falling
into dsrepute 1s the ad of pheny! hyd or acetyl
phenyl hyd, This 15 a h )) agent ad, of
which can keep the red corpuscles at normal levels

If this method of treatment 1s chosen 1t 1s best to reduce the red
corpuscles to about 5% mullion per ¢ mm by repeated bleedings and
then to keep them at about this level with small doses of one of these
drugs Often a normal blood prcture and good health can be mam
tatned for years by giving 13 grains two or three times a week In the
cases 1n which larger doses are required to maintain 2 normal blood
picture there 1s distinct danger of causing excessive and uncontroll
able haemolysis

Generalized rrradiation of the skeleton exercises a slow but satis
factory effect on the erythropotetic activity of the marrow 1n these
cases and with care the blood picture can be kept normal for many
years by repeated small courses of radiotherapy

The most modern and perhaps the most sansfactory method of
treatment 15 the ad: of radio p us  This can be
fven intravenously the mitial dose bemg 1 the region of 3 mlle
cunies A second dose may be necessary after two or thre¢ months
but in successful cases a remussion of several years may follow this
freatment  There 15 1indeed considerable evidence that radio
Phoipimms given by mouth 1n slightly larger doses 1s equally suc
cessful

The rationale of the treatment 1s that there 1s an 2lmost elective
affinity between bone and radio phosphorus which 1s thus depostted
nan area from which 1ts radiatrons exert a continuous but dinunish
log action on the marrow 1tself
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Erythraema

Strangely enough the heart 15 usually normal and the blood
pressure 1s little 1f at all raised
Shght albuminuria 1s common

Blood

‘The number of red corpuscles 1s greatly raised  When patients are
first seen the number 15 usually in the region of 9 000 000 per ¢ mm
but 1t may be as high as 14 or 15 mulhon the higher figures bemng
found 1n the more severe cases

The haemoglobin 1s raised but not 1 proportion to the red cor
puscles and the colour index 1s therefore below 1 0 Anisocytosis
1f present at all 1s only shght but occasionally a few normoblasts may
be seen and the reticulocytes are shghtly above normat

Leucocytosis 15 invanable but rarely great 1t depends upon m
crease of mature neutrophuls

The platelets are often normal 1n number but may be increased

The Marrow

The marrow shows a sumple hyperplasia of purely normoblastc
type with for some unknown reason an increase of megakaryocytes
often very considerable

Complications

One of the most 1mportant complications 15 the occurrence of
widespread thromboses often cerebral This appears to depend
upon the increase of red corpuscles and the liability to thrombosis1s
decreased or abolished when as a result of treatment the number of
red corpuscles falls to normal

Haemorrhages are also common when the red cell count 1s high
These may take the form of haematuna metrorrhagia ot cerebral
haemorrhage

In long
occur

An teresting condiion which may be regarded as a complica
tion 15 the development of leukaemia 1n cases of polycythaemsa vera
‘When this occurs 1t 1s usvally an acute myeloblastic condition but

Ily a case of polycy passes over 1ato one of typcal

chronic myelotd leukaemia

The so-called Gaisbdck s syndrome scems to be a vanety of poly
cythaerua It differs only inasmuch as the blood pressure 1s greatly
saised while splenomegaly 15 only slight or absent  This condition 1s
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CHAPTER XV
THE RETICULOSES

THE concept of the reticulo endothehal system 1s a relatively
tecent one and 1t 18 essential to realize what 1s meant by the ferm
Thus when certain electro negative colloids are snjected intravenous
ly they are ingested by certain cells 1n almost all the organs of the
body Most of these elements are fixed 1n the tissues but possess the
property of becomung mobile It would 1n many ways have been
simpler to refer to this scattered system of cells as the macrophage
system thus emphasizing 1ts function rather than its histologreal
characters

The greatest of reticulo cells 1s found
1 the haemopotetic organs both myeloid and lymphatic Thus the
basic structure of the bone marrow spleen and lymphadenoid tissue
1m general 1s the reticulo endothelum which can be regarded as the
great cellular organ of defence agamst infection by pathogenic
agents Indeed there 1s evidence that 1t 1s also the ongin of the
various forms of humoral defence That 15 to say to a great extent it
1s the producer of various types of antt substances In addition to
this there 1s Little doubt that the reticulo endothelium 1s the
primordial tissue of all types of blood cells the off spring differing
according to the physical and chemical environment 1n which the
particular parent cells le  For example there 1s hittle doubt that red
cells are produced intravascularly in the bone marrow from the
reticulo endothelial cells liming the sinusords whereas granular
leucocytes are produced from the same cells but extravascularly
The different fate of the two types of elements thus appears to be due
to their different sitwatton  Simlarly the chemical conditions in
tymphatic tissue which are of course totally different from those
the marrow lead to the production of lymphocytes The only cogent
argument aganst this view 1s that monocytes appear to be produced
from the reticulo endothelium everywhere but 1t may well be that
monocytes are no more than reticulo endothelsal cells that have
bccome free

dothelial

of reticulo which are known as rett
culoses or reticulo endotheliosis are of several types Thus they may
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D1 Guglielmo s Disease

D1 Guglielmo s Disease

It 15 better to employ the eponymous title of this disease than the
one suggested by 1ts discoverer viz erythraemua, because this 1s hable
to lead to confusion with polycythaemia vera which 1s known by the
same name

D1 Guglelmo s disease appears to be exactly comparable with
leukaemia the difference lymg in the fact that the overgrowth s of
primtive red cells not of primitive white cells

Clintally, the prcture closely g that of acute
but anaemia and haemorrhages are of even more rapid onset while
gross nfection of the throat 15 extremely urcommon

A diagnosis can only be made by exammnation of the blood or
marrow

Recently sub acute and chronic vaneties of Di Gughelmo s have
been described but can be regarded as pathological curtosities
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Hodglin s Disease

The exact status of this discase whether infective or neoplastic 1s
stidl 2 matter of discussion but 1s purely of academuc importance It
15 quite true that the various more or less complicated classifications
of what are known as Hodgkimn s disease 1nd atypical Hodgkin s
disease are at the present time of little practical sigmificance 1m
portant though they are 1n the understanding of the overgrowths of
reticelo endothelial tissue while to a much less extent they are of
some m the p

Syriptoms

Hodgkin s disease occurs at all ages but 1s commonest from late
childhood to muddle age

Its onset 1s usually very insidious and often the first complaint 1s
of one or more enlarged glands usually 1n the neck and for some
unknown reason often on the left side

Ina few cases the first complaint 1s of generahzed itching which
15 not associated with any recognizable lesions 1n the skin  Such
prusitus may precede enlargement of glands or any other signs of
the disease by weeks or months

The rate of increase in size of the affected glands varies greatly
from case to case and even from time to time in the same case
Furth the rate of i of other groups of glands 1s
also very variable Sometimes a year or more may elapse after the
discovery of the first glandular enlargement before any other lympha
denopathy 1s detectable whereas 1n other cases glandular enlarge
ment may become generalized within a few weeks It must be em
phastzed that 1n most cases histologrcal examunation of one excised
gland does not give any indication as to the degree of acuvity of the
pathological process This pomt will be mentioned agam m the
section on treatment

‘The enlarged glands are easily palpable and although they may
form quite Jarge masses the ndwidual glands sl remamn individu
ally palpable while they are not adherent to underlying structures or
to the overlying skin

Ina few cases the intial glandular enlargement 15 1n the medias
tnum and ob ly the diffe 1 will be difficult
Even less ly the initsal lymp hy1s intra
and n farly adipose patients m whom glandular masses are not
palpable the diagnosis may be overlooked for quite a long time It
1s particularly m these cases that the so-called Pel Ebstemn tempera
ture curve 1s found The chart shows more or less regularly spaced
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anse as a reaction to some foreign mvader to over activity as for
example 1 storage of abnormal substances or as a neoplastic
condition

Reactive Reticuloses

Overgrowth of retrulo endothelial tissue 1s a charactersstic part
of the cell response to a great vanety of mfections mainly of very
chronic type For example the epitheliord cells of tuberculosts are
proliferating reticulo endothelial elements as are also the foam cells
found in foreign body granulomata These conditions are of no
direct importance in haematology but a few words must be sad
about sarcotdosis

In most cases the mamn brunt of the dxsease 18 bomc by the lungs
and differentral di from pul, 1s often
drfficult In many cases however there 1s enlargement of superfictal
glands esther 1n small areas or all over the body and then a sus
prcron of chromic lymphatic leukaema 1s aroused It 1s common 10
all the syndromes to which sarcoidosis may give rise to find some
degree of enlargement of the spleen w}uch 15 hard smooth and pam
less  Obviously f such d with g
lymphadenopathy the tentative clmlcal diagnosts 15 kaely to be
leukaemm

Histologically n the relatively few fatal cases that have been
examined sarcord lesions have been found scattered m practically all
the tissues including those 1n which there was po chincal or even
macroscoprc post mortem evidence In other words the whole of the
reticulo endothelium appears to be mvolied at least m advanced
cases It is therefore surpuising that no constant blood changes
occur O« a hilia or has
been recorded whllc muld hypochromic anaemm 15 usual Evenin
cases 1n which there 1s chinical and histological evidence of the forma
tion of sarcord nodules 1n the bone marrow blood changes do not
occur Although the extent of sarcoid mhltration of the marrow 1s as
great as that found mn some cases of carcinomatosts there 1s never a
leuco erythroblastic response

Sarcmdosls 15 only ofmterest 1n the present connexvion because of
the d Iy and because 1t 1s one of the
conditions 1 which the lower part of the sternum may be extremely
tender on pressure  Obviously both these cltnical fertures compl
cate differéntial diagnosis

Exasion of a gland or 1f necessary spleen puncture will almcst
always enable the typical tissue to be
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sarcoma ot reticulo sarcoma Itisasyetimpossible clearlytodefine the
various syndromes that may anse as a rcsult of true malignancy of
reticulo-endothelial tissues

Blood

There 15 no pathognomonic haemogram n Hodgkin s disease
Sometimes or at some stages the haemogram 1s completely normal
while at other times the picture 1s rather suggestive of an mfection

‘When patients are first seen there 1s as a rule no blood change
Eosinophiha has long been regarded as an mvanable concomitant of
Hodgkin s disease but 1t certainly 1s not so It may occur constantly
or mtermittently and 1s particularly common when intra abdominal
glands are involved It 1s however of no diagnostic importance
Simtlarly monocytos:s 1s as vanable as s eosinophtha

During penods of active progress of the disease there may be some
mcrease of anaemla with shight reticulocytosis while neutrophls are
also mod; often with a mod shift to the left of
their nuclear mdex An mcreased sedimentation rate 15 to be re
garded as indicative of activity even when no chncal signs are de
tectable  In more advanced stages leucocytosts 15 usual but not
pathognomontc hypochromic anaerma becomes severe but 1s never
of the aplasuc type  Rarely deposits of Hodgkin tissue mn the marrow
evoke a leuco-erythroblastic response of the same type as may occur
m carcinomatosis

Bone Marrow

In general the bone marrow 1s normal or 1s of the type that one
would expect from the condition of the peripheral blood eg 1 a
state of normobt hyj 1f there 1s anaema Itis
very rare to find any typscal Hodgkin tissue in matenial obtained by
sternal puncture

Diagnosis

Removal of a gland for histological examination 1s probably the
best method of ascertaining that the condition 1s Hodgkin s disease
but 1n order to avord this shight surgrcal intervention gland puncture
can be performed 1t 15 extremely rare to be unable to find the
typical giant-cells of the disease 1 films made from the matenal
obtamed

The lesion 10 lymphatic glands 15 of the same type as in all other
affected organs Thus essentially there 1s proliferation of reticulo-
endothelial issue  In the early stages this affects mamnly the cells of
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yenods of pyreva and apyrexa each often Isting two or three
weeks  Such a type of fever 15 almost charactenstic of Hodghn s
disease and may enable a diagtosss to de made even before super
ficral glands are paipable

Innbeut 70 per cent of cases the spleen becomes enfarged although
often only the lower pole 15 palpable  On the whole 1t 1 true to say
that the more advanced the case the farger the spleen which 15 usuafly
smooth firm and painless although there may be complawnts of dis
comfort o even of stabbng pam »f acute exacerhations eccur

A moderate degree of enlargement of the fiver develops i many
caves

The disease progresses slowly or rapudly In some cases ss much
as twenly years may pass before the lymphadenopathy becomes

and heaith 15 impaied whereas in other cases death

from cachexia occurs within a year or two

The progaosss 1 partwcularly bad in those cases mn which pleural
effuston oceurs  This may be haemorrhage and so resemble the
effusion d with of the b hus or it may be
shightly turbid and contam large numbers of endotbelal cells or of
epsimophis or of both

Many other syndromes have beent descnbed as occurring &t
Hodglun s disease but only one deserves spetial menton—the so
calied Mrkulicz syndrome in which there 1s bilateral enfargement of
salivary and lachrymal glands Infiltrations mn these sites are usvally
extremely radio but di 1 way present
difficulties because a simlar syndrome may occur i sarcoudos:s
chronn. Iymphatic leukoemsa and syphiis

Syinptoms due to imvanion of the skaleton are relatarely zare but it
1§ not uncommon o be able to detect radiographuc changes D¢
posits commonest 1n the bony cortex. fead exther to diffuse or patehy
decalafication which may closely bl of
Oecastonally wvasion of the vertebral colunin 18 50 Severe as 1o gue
I8¢ 0 FOOL puns OF even to paraplegr

Deposts i the central netvous system are upcommon and oceur
only s ndvanced cases  They produce the ordunary sigas of space
oeeupyrag lestons m the cranmm

Occasmonally a case of Hodgkm s disease runs ais course very
sapidly wath severe general disturbances and easly snset of cachexa
Histologically 1n these cases the lenons show the ordmary signs of
cellular activity such as the presence of many mutotie figures whie
there is gross varation i the shape stze and stuping reactions of the
component cefls  Such a conditton 15 then known as Hodgkin
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Follicutar Lymphoblastoma

Radiotherapy should be spaced according to the charcal conds
tion ‘That 1s to say when troublesome glandular masses have been
reduced to a reasonable size or a mediastinal mass to small propor
tions freatment should be stopped and not resumed until after en
largement recurs  Such 1nternuttent treatment 1§ essential because
of the probability of the d of radio if
15 given continuously

1t 1s difficult to be certain but there 1s a wxde munpression that the
length of the can be d by ad of arsemc
11 the same manner as 1n chronic myeloid Jeukaernia (p 133)

Soaner or later 1o every case radio resistance will develop and
this usually heralds a fatal termination because by this hme 1n many
cases the spleen 1s very large and there may be ascites and massive
Iymphadenopathy In sprte of the gravity of the condition 1t 15 some
times posstble to produce another remssion by intravenous injection
of mitrogen mustard 1n doses of 5 or not more than 10 milligrams
on alternate days rarely if ever exceeding 100 mulligrams mn the
whole course of this treatment Occasionally an excellent remussion
1 produced and although rarely some degree of radio-sensitivity
may be regained Evenso when the time for treatment with nitrogen
mustard has arrived the anticipation of Iife ts at the best only a few
months

Gunt Folhenlar Lymphoblastoma

It has doubtless become clear that the classxﬁcancn of the over
growths of &
tissue 15 very mcomplctc and that many af the pathological cond:
tions are very closely allied to one another  For the present purpose
only distinct d will be d rarer ones only briefly
ot not at all

The condition known as folhicular lymphoblastoma or Brill Sym
mer s disease 1s worth notice becanse of its cltmical pecuharities and its
relatively benrgn coutse

The chref patt are enl of lymph:
tissue due to great 1ncrease i size of the follicles (germ centres)
which vonsist of closely packed lymphoblasts

Symptoms

of superficial I glands usually 1n the neck
15 the commonest eatly complamnt At this trme the general health 1s
hittle 1t at all mmpatred  If the enlargement 1s only sbight medical
advice may not be sought for several years because further merease
m size 1s so shght
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epdothehal type while in the later stages the reticulum 1ncreases at
the expense of these elements It must be reatized that the lesion 1n
one pland may be advanced and almost complefely fibrotc while s
another 1t appears to be early and extremely cellutar

Similar pictures can be seen o other diseases but i Hodgkm s
disease the pathognomonic change 1s the presence of Sternberg of
Dorothy Reed pant eells  These are large reticulo endothelal
elements wsually with mote than one nucleus They differ from the
grant celfs of wbercuiosss nasmuch as thew nucles are less enormous
and less Tegutar in s;ze Charactensteally some af the sucler have
the shape of 2 hand mirfor

1t 15 fandy common to find mnfiltratron of the affected tissues with
eosinophals and thus may be present even when there 1s no eosmo
philia i the blood  Agam 1 must be emphasized that the presence
or absence of cosmaphsla 1s of little or no dragnostic smportance

The Iy mphadenopathy of Hodgkun 5 disease presents the ordmary
problems of lymphadenopathies i general Thus such cenditions as
o g tubercul of rmal tumouss
syphits  and chrone lymph Teuk should dftatel,
occur to the phystcun s mind if these can be excluded the racer
maladies such as sarcoudosis should be thought of

Treatment

1t has already been mentioned that n some cases the morbid
process Temaras focalized 1n one group of glands for a very loag fime
whereas n thers 1 of other lymphadenoid arcas occurs
quickly In the former type of case there 18 no doubt that complete
surgical excision of the istal mass may resultun cure or at the worst
n great prolongation of the tine between the onset of the disease
and its generalzation  Afthough it 15 impossible to know m which
particular case geserahization wall ocovz early [or has perhaps alrzady
occurred) 1t must be emphaszed that of only one mass of Hodghe
tissue can be found on clnical examumation and if radiography fails
to reveal any medastinaf mass radical surgery should be tned

In the more common cases which are not seent uatsd there 15 a more
or less generahzed enlargement and perhaps even splenomegaly
radiotherapy s the treatment of choice  As m the case of chroni©
Jeukaemus st matters bttle which partwular radiotherapsutic tech
nique 15 employed but an importast powt to bear mund 15 that
(teasive srradiation of one aflected Yymphate area 15 often followed
by decrease 1n sze not only of the treated mass but of other

wmiltrations
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Follicular Lymphoblastoma

Radiotherapy should be spaced according to the climcal condi
tion That 1s to say when troublesome glandular masses have been
reduced to a reasonable size or a mediastinal mass to small propor
tions treatment Should be stopped and not resumed until after en
fargement recurs  Such intermittent treatment 1s essential because
of the prob of the d of radio if
15 gven Tonttnuously

Tt 1» difficult to be certain but therew a wxde wnpression that the
length of the can be d by ad of arsenic
m the same manager as 1n chronic myelord leukaemua (p 133)

Sooner or later 1 every case rado resistance will develop and
ths usually heralds a fatal termination because by this ttme 1n many
cases the spleen 1s very large and there may be ascites and massive
lymphadenopathy In spite of the gravity of the condition 1t 1s some
times possible to produce another remission by intravenous injection
of nitrogen mustard 1n doses of 5 or not more than 10 milligrams
on alternale days rarely if ever exceeding 100 rulligrams 1n the
whole course of this treatment Occastonally an excellent remmsston
15 produced and although rarely some degree of radio sensitivity
may beregained Evenso when the time for treatment with mitrogen
mustard has arrved the anticipation of Life 1s at the best only a few
months

Grant Folhcular Lymphoblastoma

It has doubtless bccome clcar that the classxﬁcatmn of the over
growths 1nfl
tissue 1s very mcomplete and that many ol‘ the pathclchcal condy
tions are very closely allied to one another For the present purpose
only d; will be rarer ones only briefly
or not at all

The condition known as follicular Iymphoblastoma os Brill Sym
mer’s disease 1s worth notice because of its cliical peculiarities and 1ts
relatively bemgn course

The chief path h are of Iympl
tissue due to great mcrease 1 size of the follicles (germ centres)
which consist of closely packed lymphoblasts

Symptoms

of superficial h glands usually n the neck
1s the commonest early complaint At this time the general health 1s
hitle 1f at all 1mpaired If the enlargement 1s only shght raedical
advice may not be sought for several years because further increase
m size 18 5o shght
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1t 13 only when other groups of glands become noticeable or when
symptoms of anaemia develop that advice 15 sought By thus time
careful exammation usually reveals other signs of fymphatc over
growth particulasly enlargement of the spleen which may become
very great

In other cases intractable cough due to enlargement of bronchial
glands brings the patient to the doctor while less commonly bormg
pam n one or more bones becomes tntolerable

Duagnosis will require gland puneture or even better excision and
Tustolk 1 t: Even naked-ey tion may give an
almost certam dtagnosis because the enlarged follicles are so enot
mous as to be eattly vistble  As the spleen ss not very vascular punc
ture can qute safely be performed

Treatment

The affected tissues are extremely ratio sensnve and selatrely
small doses of X rays are followed by symptomatic cure Recurrence
either locally ot wn other lymphatic areas i mvanable but may ot
ocepr for months or even several years  Ultmodtely after many
courses of radotherapy radio resistance may desclop

Proguosas

As 2 yule hfe 15 preserved for many years but 18 punctuated by
peniods of glandular enlarpement and mild it health Cachexis does
not occur until the terminal phases unless as sometymes happens the
process becomes frankly sarcomatous
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CHAPTER XVI
- STORAGE RETICULOSES

)
IT has already been ponted out (p 154) that the reticulo endo
thelum forms a diffuse macrophage system throughout the body
Peculianties of phagocytosis by the cells of the system phagocytosis
of unusual material peculianities in the disposal of ingested material
and possibly intra-celfular disturbances of metabolism can give rise
to distinctive chimical syndromes  But as all these conditions are
relatively uncommon they will only be briefly described 1n this book

Caucher s Disease

All the symptoms and sigos of this malady are referable directly
or mdirectly to the excessive amounts of cerebrosides stored mn the
reticulo-endothelial system  the cells of which become hyperplastic
erther as a result of irmtation or to meet a demand for increased
storage capacity

The anomaly 1s of ongn being
m Jews than 1n Gentiles but the intensity of the inborn error vanes
greatly from case to case Thus the disease may first be recogmzed
soon after birth the spleen and liver being extremely large while
various signs of nervous disease occur  Spleen or liver puncture
reveals the presence of the typical Gaucher cells The expectation of
Iife 1s not more than a few years Much more commonly the disease
does not become until later childhood or
even adult hfe The symptomatology 1s more varied 1 such cases
and the expectation of hfe may be considerable

Spleen

In most cases 1t 15 the great splenomegaly that attracts attention
The lower pole may extend mto the pelvis but neither pam nor
tenderness are usual As the early stages of the disorder do not give
nise to any symptoms 1t 15 usually impossible to ascertamn how long
the spleen take to reach the large size that 15 usual when the patients
first seek advice If one can draw general conclusions from the few
reported cases of famuhal 1ncidence it s probably usually at least
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Storage Reticuloses

ten years before the lower pole of the spleen reaches the navel
but there s hitde doubt that propress 15 slowest m the older
patients

The spleen 1s not as vascular as normal and Gaucher s disease is
one of the conditions 1o winch spleen puncture ts almost devord of
danger whife 1t 15 sometsmes essential for dirgnosts

If the hiver 15 also enfarged severe discomfort and serous com
plieations may result from pressure on such structures as the
ureter

Raver

The degree of hepatomegaly 15 different 1 dilferent cases but may
be very great  There are however rarely if ever signs of hepate
fature while yaundice 1s not part of the usual picture

Lungs
Radiograpfuc changes 1n the form of small infiltrations may be
seen throughout the lung fields m a few cases and this hasled toa
D of myltary tut }
The very great size of the spleen may cause poar air entry at the
Ieft base where as mn chronic myefod Jeukaemsa a smalf effusion
may develop

Lymphatze Glands

I many cases none of the superficial glands are enfarged although
1t 1s £are not to find some of the typical Gaucher cells i sections or
fims O Hy there 15 a degree of hzed
lympbadenopathy

The Sheleton

1t 15 unwsual for the bones to semmun normal throughout the
gourse of the disense 1ndeed 1t 15 smd that radiographic changes are
always detectable

Chmcally skeletal changes of wery moderate seventy may

P the ordinary spl L form of Gaucher s disease

Thus there may be some bending of the femora and less commonty
of the humer: Radsographucally areas of porosis can often be seen
whifea champagne bottle femur 15 often regarded as betng pathog
pomonze  The radiographic changes are not confined to those areas
s which active marrow 1s normally present any pant of the medul
tary cavities moy be affected mncludimg the small boaes of the hands

and feet
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Gaucher s Disease

Occasionally the skeleton 1s predominantly affected the spleen
and hiver showing little climical sign of 1nvolvement. 1t 1s 1n this type
of Gaucher s disease that farmhal meidence 1s most striking

The Skin

Ttis 1 d that a peculiar yellowsh brown colour
of the skin 15 an mvanable part of the picture of Gaucher s disease
but this 15 certainly not true of the juvenle examples while the 1n
tensity of the coloration vanies even 1n adults

Much more common than the generalized cutaneous change is the
presence of a browmsh pinguecula on the outer side of the inis
Indeed except in the manly sheletal type of the malady these always
develop sooner or later

As n other chrome splenomegalies ulcers over the malleol can
becommon These are preceded by rather dark brownish prgmenta
tion and if healing occurs the scars mamifest the same pigmentary
change

The Blood
It xs surpnising that a disease that so widely affects the reticulo
should be d by such slight changes mn the

blood

As a rule shght h)pochromxc ana:mla develops but often only
after many years whereas due to of
ventrophuls 1s constant Later thrembocytopenia may develop and
15 sometimes sufficiently severe to Jead to purpura

The blood changes do not appear to be due to compression or
destruction of haemopoietic tissue by Gaucher cells they are the
result of an inhibitory action of the spleen on the marrow (hyper
splenism) The truth of this 1s demonstrated by the prompt disap
pearance of the anaemia etc  after splenectomy

Prognosis

In small infants Lfe s not Likely to be prolonged more than a few
years In children and adolescents the outlook 1s quite good but
when the malady first mamfests stself in adult hfe the expectation
of life may be httle decreased It 1s still not quite clear that splenec
tomy prolongs hfe

Treatment

There s no treatment avaslable for the mborn error of metabolism
and the therapy that 1s adopted will to some extent depend upon
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the theory of the disease that pleases the indwidnal doctor  Thus
1f 1t 15 assumed that the great reticulo endothelial over growthisdee
to the picking up of ceret Je from the by reticulo-
endothelial cells especially in the spleen 3t wilf be reasonable to
assumé the removal of the organ will mevitably result 1 the de
position of mote cerebrostde i other areas where as i the skeleton
1t may be more dangerous I on the other hand 3t 3s assumed that
the affected reticulo endothebum 18 hyperplastic becanse of some
abnormality of its own mntra celfular metabolism of hpowds 1t 15
rezl\sonable to remove the mam seat of reticulo endothelial cells~the
spleen

Empimcally the second view can be accepted because now that a
sufficrent number of cases have been subjected to splenectomy one
can say that removal of the spleen results in amprovement  Not only
1s the discomfort from the greatty enlarged organ doneaway with but
there 15 retrog of the infil 1n other organs eg the
bones

1t 1s Teasonable to say that splenectomy should be performed
every case except when the disease manifests wself 1 very carly
fancy and i the few cases i which progress 5 so slow that no dis
comfort s Iikely to be expenenced

Athrocytosis i General

The term athrocytosts 15 used to indicate those conditions i which
there 18 mtra-celfuar storage of abpormat substances  The concept
thus daffers hat from that of phagocy because the latter
term 1s asually taken to wmply the mngestion of forewgn substances
and their subsequent disposal 1n the case of athrocytosts the stored
matenial may either be the result of phagocytos:s or may be formed
n the affected cells

An example of athrocytous s found 1n the rather rare cases of
diabetes with persstent liposdaemia n which the spleen becomes
palpable  Spleen puncture or post mortem sections reveal the
presence of snpumerable hpoid globules 1n the reticuio endothelial
cells  Indeed the reticulo-endothelium appears to play a part 18
both normal and abnormal cholesteral metabolism  Thus the pecy
Tar syndrome known as Niemann Pick disease whick oceurs only 1
Jewish nfants and which ss 1ncompatible with hie for more than 2
year o two 15 charucterized by the presence in meost organs of foam
cells These contain a cholestero) compound

The Hand Schuller Chnstian disease  which 1s extremely rare
appears to belong ta the group of athrocytoss It s aspeciatly
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F16 9—A case of chramic myeloid levkaemia treated with
Fowler s sofution showing the decrease in size of the spleen
after one month s treatment



FiG 10 —Pelvis 1n a cas~ of myelomatosts  The typical punched out areas are seent
clearly in the tlra and the upp r ends of the femora



Storage Reticuloses

mteresting because 1ts progress 1s retarded or even arrested by a diet
very poor n cholesterol and 1ts compounds

Gargoyhism 1s another example of storage reticulosis in which as
m the condition yust mentioned bony defects and abnormaliies are
the charactenstic feature

The ranty of diseases of this group 15 not so great that they can be
forgotten 1n ¢ d the of cases of spleno
megaly especially of those that are not aocompnm:d by noteworthy
changes 1n the blood




SECTION IV
HAEMORRHAGIC DISEASES

THE classification of the diseases mn which bleeding occurs
csther spontaneously or as the result of shght trauma 1s extremely
confused and confusing Not only 1s this symptom common to a
great variety of maladies but there 1 still not a universally acceptable
theory of blood coagulation

In spite of the predommantly practical outlook of the present book
1t 18 unavordable that thus chapter should be prefaced by an outlne
of the more commonly accepted theomes of coagulatron because
without this knowledge 1t 1s ble to gain any h
of the group of diseases under consideration  Those who wish to
pursue the matter cannot do better than to study the masterly
review by Macfarlane *

Coagulation of the Blood

Briefly it can be said that coagulation results from the action of
thrombin on the fibnnogen present mn plasma converting it nto
msoluble fibrin - Thrombin 15 not a component of circulating blood
but 1s formed from a sub prothrombin which 15 d by
thromboplastin (also known as thrombokinase) which 1s set free when
blood platelets disintegrate or when tissue cells are damaged

Vitamin K 1s required for the formation of prothrombin  This
vitamn which 15 present in green leaves 1s also formed m the 1t
testine by the action of bacteria but 1t 1s only properly absorbed
from the bowel if bile salts are present Hence the haemorrhagic
tendency 1n cases of obstructive jaundice the prothrombimn level
mevitably falling to low levels

The exact role of calcrum n coagulation 1s still uncertain but its
importance 1s indisputable

The problem 1s further complicated by the presence m normal
blood of that inhibat 1 the most important
of these anti thrombins are anti-cephalin and heparnin

This 15 the bald outhne but 1t may be convenent to give a succinct

*Macfarlane R G Junr Chn Path 1948 Vol 1 pp 113 140
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account of the story as it 1s told to-day always remembenng that it
15 Tikely to be changed time and time again

Coagulation may be started by trauma which leads to admixture
of tissue flued wath the blood thus supplying tissue thromboplastin
Contact with a rough surface such as an atheromatous plaque can
also nitiate coagulation because the platelets rupture and set free a
Iipod factor which activates a substance thromboplastinogen found
m normal blood causing the of plasma thrombopt

From this stage onwards the process of coagulation is the same
whether the imtiating factor was trauma or contact of the blood with

2 rough surface Thus th reacts with p
which 1s now regarded as acting as a complex rather than as a single
b 1t tsof two knownas A B butanother

substance factor 5 (the last 1s probably rdentical wath what 1s called
the accelerator factor or Ac globulin or the labile factor) 1s also
needed It seems that the nteraction of the prothrombim complex
(e prothrombin A and B) requires the presence of calcrun 1ons and
a calerum co-factor for 1ts union with factor 5

Once thrombrn 15 formed 1t reacts with soluble fibrinogen to form
mnsoluble fibrin possibly through a form known as fibnnogen B

This relatively simple (and possibly partly untrue) story 1s com
plicated by the mhibitory factors present n normal blood For
stance there 1s enough anti-cephalin to neutralize the small amounts
of thromboplastin that are set free by minor trauma and by moderate
destruction of platelets Another important ant: thrombrn 1s hepanin

Heparin 1s present 1n the tissue basophils and m very small
2mounts n normal blood For therapeutic purposes 1t 1s obtained
from mammalian lung or hver Its essential effect 1s as an ants
thrombem but 1t also the 1 ity of
platelets

The exact role of the platelets m coagulation 1s not quite clear
but there 15 no doubt that only a very small number 15 needed to
1nttiate the process But large numbers are required to ensure proper
Tetraction of the clot Thus thrombocytopenia causes a poor
quality clot there are other but less common causes of poor re
tractton e g decrease of fibnmogen such as occurs m pneumonta
(Scle alsop 197)

n

with our of that nhibit
coagulation 1t 1s necessary to mention dicoumarol although this
differs from anti cephalin and heparin 1n not being part of the normal
anti thrombin mechanism of the body

Dicoumarol was first identified in spoiled sweet clover the eating
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of which 1s known to cause haemorthagic disease w cattle but 1tss
now prepared synthetically  Unhike hepann doumaroel does not
affect the process of clotting m vitre and its mode of actson although
still not quite clear 15 probably that of preventing the fosmation of
prothrombia B i the hver 1t also differs mnasmuch as it 1s effecine
n prolonging the i time when ad) by mouth
while its effect {decrease of prothrombin) persists for at feast twenty
four hours and as long as seventy two hours when larget doses are
given  Then also dwoumarol unlike hepann 1s not neutralized by
protamne sulphate

As hepann and drooumarel as well s most modificatsons of the
Iatter substances can te used 1n the treatment of established throm
bosis and as a prophylacue agamnst thrombosis 1t will be convesuent
o give some radications of thew value and dangers  Detals must be
sought 1n the refevant fiterature e©g on post eperatne vesous
shrombosis and on such conditsons as coronary thrombosis

Obviously such potent agents are not devard of danger and some
of the methods of assessing their effects must be mentioned

Coagulation Time

It 55 clear from what has already been said that the time blood
takes to clot depends upon a large number of factors and the deter
minatron of the cfotting tme s therefore only a vather rough guide
Certainly wany case undes treatment with antr-coagulants prolonga
tion of the clotling tume must be fooked fos and f found mvestt
gated further  Esseéntially st may be said that prolorgation may be
due to Jack of calerum fibrinogen prothrombn of vitamn K The
isord ers 1n which these vanious factors play a part wall be discussed
Iater 1n the present sechion

In o with with d and ssmufar sub-
stanges the deter of the proth Birt simre 18 moge ympaortant
than that of the stmple coagulation time  Obwviouwsly the sdeal
method of estimation of prothrornbin would be the determmation
of the amouni of thrombin that @ formed  Thus 1 far o0 tme
consumng for ordinary purposes and simpler butindirect merbods
are used The general principle that governs the many techniques
that have been suggested 15 that a mxiure is made of optimal quan
uties of all the factors needed for coagulation except prothrombin
the voaguiaton time of the mixture 15 then aversely proportional to
the amount of prothromn present 1n the test plasma  No mote need
be said here except that checking the prothrombin time 15 a very

expert job
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Anti-coagulants 1n Treatment

It may be said that heparin can safely be used {of course 1 proper
dosage) 1n afl cases of thrombosis there are no concornitant diseases
that need to be considered as contra indications Further the safety
of hepanin 15 1ncreased by the possibility of rapidly stopping its ant1
coagulant action by intravenous njection of 10 cc of I per cent
protamune sulphate

Dicoumarol on the other hand 1s a potentially dangerous drug
which should never be given 1if there 1s any kind of liver disease (or
even strain on the liver asin pregnancy) It should obviously not be
used at the same time as other drugs that have an anti thrombm
effect e g salicylates quinine

Briefly 1t may be said than when an immediate prolongation of
coagulation time 1s required 1ntravenously admimistered hepanin 1s
essential although its effect will have almost disappeared after three
or four hours This transience can be avoided with some trouble
by slow contmuous ntravenous infusion

Heparin for intramuscular mjection has recently become available
but 15 not completely satisfactory

Dicoumarol can be given by mouth and has a prolonged effect
It has however the d ge of being while 1ts
effect 15 often very difficuit to stop

It 15 usual to give doses of approximately the following sizes —
300 mgm the first day and 100 to 200 mgm on subsequent days
until the prothrombin 1n the blood reaches about 30 to 40 per cent
of normal  This level 15 then mamtained by carefully considered
daily dosage

Haemorrhages due to dicoumarol can often be controlled by in
fasions of really fresh blood and sometimes by intravenous 1
Jection of synthetic vitamin K 1n doses of 60 to 100 mgm every two
hours for five or six doses It has been stated that mcotnamude (100
10200 mgm daily) together with large doses of ascorbic acid are also
useful In any case in which haemorrhages occur all these methods
should be tned concomutantly

A recently mtroduced preparatton which goes under the trade
name of Tromexan has the same effects as dicoumarol while 1t 1s
much less dangerous The course of treatment 1s approximately as
follows —4 tablets on the first day 3 or 4 on the second and 13 to 2
on subsequent days the aim bemng to reduce the prothrombin level
o 20 or 30 per cent of normal The contra indications and the treat
ment of over dosage are the same as for dicoumarol
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CHAPTER XV

HAEMORRHAGIC DISEASES

THE mecharusms by which the excessive bleeding 15 brovght
about are numerous and n almost sl the haemorrhagie diseases
more than one factor plays a part It may simphiy the subject fa

} 13 given although not all the disorders men
noned n ot will be discussed Yt a5 however necessary to know
even if vaguely of therr existence i order to consider them m

differential diagnosis

(A) ESSENTIAL HAEMORRHAGIC DISEASES

¥ HEREDITARY AND CONGENITAL HAEMORRHAGIC
CONDIFIONS
1 Dustorbances of coagulation
(3) Haemophifia (in which the essentia) abnormalty 18 disturb-
ance 1 the formation of thromboplastin)
(%) Congenstal Abrnopensa
{© ¢ i fiypo prothr
{d} Parahaemophila {deficiency of Factor 5)
{e} Congental deficiency or absence of thrombaplasti
f) Hereditary haemorrhagie thrombastheni (Glanimann s
disease)
2 Dasorders of the platelets
{2) Heredstary thrombopathy
{t) Essential thrombaceytopenis {Werlhof s disease)
N B —Heredity does not play an obwious part n all the abowe
discases
3 Wascular Factor

(a) Famlial purpura stmplex
(b) Inhented vasoular abnormalities (the only important one for

our preseat purpose ts hereditary tefangectsasis)
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Haemorrhagic Diseases
Il AVITAMINOSIS

1 Vitamun C deficiency (leading to vascular disturbance)
(a) Scurvy
{b) Barlow s disease
2 Deficiency of vitamun K (prolongation of coagulation because of
deficiency of thromboplastinogen)
3 Deficiency of vitamin P (?)

IIT ENDOCRINE DISORDERS
Puberty

Menstrual

Menopause

Cushing s syndrome
Thyrotoxicosis

»oa e —

IV CHEMICAL CAUSES

1 Drugs such as sedormud (destruction of platelets m the blood)
benzol (damage to megakaryocytes n marrow) mitrogen
mustard (damage to vascular endotheltum and to marrow cells)

2 Ammal poisons eg snake venom

3 Vegetable potsons eg sapomn

V PHYSICAL AGENTS Qeading to vascular damage)
! Temperature
(a) Cold
(b) Burning (often associated with secondary hiver damage and
hypothrombinaemia)
2 Irradiation
(a) Ultra violet
(b) X rays and radum
3 Grawty

VI VASCULAR AND NEURO VASCULAR DISTURBANCES
1 Allergic purpura
(a) Schonlein s disease
(b) Henoch s purpura
2 Purpura fulminans
3 Vanous skin diseases
4 Malnutntion
5 Psychogemic
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Haemorrhapic Dhiseases
(B) SYMPTOMATIC HAEMORRHAGIC CONDITIONS

¥ MARROW DAMAGE
1 Leukaemia

2 Panmyelophthists

3 Hypersplentsm etc

11 INFECTIVE DISEASES (producing haemorrhages mamly by
vascular damage)
1 Acute exanthemata especrally typhus haemorrhagic measles and
haemorrhagic scarlatina
2 Septic mfection
(@) Sepucaema
(b} Frednchsen Waterhouse syndrome
Menmng: 1 b with d purpura and
bilateral suprarenal haemorrhages

I ALLERGIC CONDITIONS (feadng both to vascular dattage
and disturbances of coagulation)

TV YASCULAR DISEASES PURPURA

1 Senile purpura
2 Haemorrhages associated with hypertension

Y  HYPOTHROMBINAEMIA ASSOCIATED WITH

1 Liver damage

2 Defectne ntestinal absorption &g Cochac disease sprue €ic
{deficiency of vitarmn K)

The great maority of condstions in which bleeding 15 2 predort
nant symptom are mcluded in the above classification but it must be
admitted that a certam amount of overlap has been unavordable

Hasemophtha
“Ths 15 probably the best known of al) the baemorrhagic diseases
and the term bleeder has become common as a lay diagnoss
OF course only a small proportion of bleeders are haemophilic
and exact diagnows of the cause of excessive bleeding is of great
practical importanse
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Haemophihia
Symptoms

Although haemophilia 1s an inhented disease the tendency to
bleeding 15 not obvious at birth e g there 1s no excessive loss of
blood from the umbilical cord

A second and very smportant point 1s that the intensity of the i
henited peculianty 1s not equally great in all cases and that perhaps
for this reason the time of onset of the earliest symptoms 1s vanable
Usually the tendency 1s first noticed between the ages of two and
four when brwising after small bumps and falls 1s extensive Ina
smaller proportion of cases the bleeding tendency 1s not observed
until between the age of ten and the onset of puberty It 1s almost
1f not quite safe to say that a haemorrhagic condition that first be
comes mamfest after puberty 1s not haemophtha but 1s Iikely to be
an acquired malady

The later 1n lfe the first symploms appear the shghter 1s the ab-

~—and the better the prog

Haemophilia 1s a disease of males which can at least theoretically
oceur 1n females (see below)

Another feature 15 that the haemorrhages are never spontaneous
anmjury often of the very slightest character is required to mmtiate
the loss of blood A scratch may start 2 haemorrhage that 1s so per
sistent as to become dangerous to Iife while tooth extraction 1s a
very dangerous operation  Even the normal eruption of the first {or
hmzor: commonly the second) dentition may cause fatal haemorr

ige

Epistaxis 1s common  2nd melaena or haematuna occurs at some
ume i about half the cases But one of the constant features 1s
recurrent bleeding mto one or more jomts especially the knees
ankles and elbows

The onset of haemarthros:s 1s usually sudden with signs suggestive
of wnfection Thus the jomnt becomes swollen reddened and hot
while the pen articular tissues are also swollen and doughty Fever
up t6 102 1s also usual The blood may be rapidly absorbed leaving
the joint Iittle of at all d d but repeated lead
10 gross changes in the articular surfaces and ultimately to deforrm
ties and ankylosts

True purpura never occurs but large subcutaneous and ntra
muscular haemorrhages are frequent

In spite of the inherited nature of the abnormahty the haemorr
hagic tendency vartes from time to ttme there may be weeks or
months durng which the patients notice that they are Litle more
lable to bleed than are therr normal friends while at other times
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Haemorbagic Diseases
(B) SYMPTOMATIC HAEMORRHAGIC CONDITIONS

I MARROW DAMAGE
1 Leukaema

2 Panmyelophthisis

3 Hypersplemam ete

I INFECTIVE DISEASES (producing hoemorrbages mamly by
vascular damage)

1 Acute exanthemata especially typhus haemorchagre measles and

haemorrhagie scarlatina

2 Septic wfection
{a) Septicaerma

{b) Friedrichsen Waterhouse syndrome

{3 N 1 b. with g hzed purpurs and

bilateral suprarenal haemorrhages

M ALLERGIC CONDITIONS (leading both to vascular damage
and disturbances of coagulation)

IV VASCULAR DISEASES PURPURA

I Sentle purpura
2 Haemorrhages assocated with hypertension

vV HYPOTHROMBINAEMIA ASSOCIATED WITH

1 Liver damage

2 Defective stestnal absorpuion eg Coehac disease sprue &iC
(deficiency of vitammm K}

The great majority of conditions i which bleeding 15 2 predomt
nant symptom are meluded i the above classification but 1t must be
admutted that a certain amount of overlap has been unavordable

Haemophihia
This 1s probably the best known of all the haemorthagic diseases
and the term bleeder has become common as s lay diagnosis
Of course only a small proportion of bleeders are hacmophilc
and exact diagnoss of the cause of excessive bleeding 1s of great
pmctxcal tmportance
174



Thrombocytopema

h of proth dis mall but this also
varies with the phase of the disorder being greatest duning remissions
The clotting time of recalcified plasma s of d P

even dunng remussions  Thus if the platelets are removed from
haemophulic plasma by very rapid centnfugation the coagulation
tme of the recaleified platelet free plasma 1s much longer than that
of platelet-containing oxalated plasma Simlar treatment of normal
plasma revesl only mmute differences between platelet free and
platelet-contaming plasmas  Unlke the other tests this one 1s of
diagnostic value even during remissions

In haemophilia the bleeding time paradoxical as it seems 1s normal
whether the coagulation time be prolonged or not

Clot retraction 15 normal

Diagnosis

‘When 2 typical family history 1s obtamed in the case of 2 male
who bleeds easily the dragnosis of haemophilia 1s farly obvious
but confirmatory tests are of course nesded

Some difficulty may anse 1n connexton with the condition known
as fibrinogenoperua which may be a congenital abnormality  Here
however the blood will not late when tissue thrombopl.
sadded to 1t whereas haemophilia clotting occurs because the main
defect 1n the latter malady 1s deficiency of thromboplastinogen

Acquired fibninogenopemia 1s not likely to cause confusion be
cause 1t occurs as 2 complication of some other serious malady such
as for example advanced bibiary cirrhosts carcinoma etc

Treatment

Bleeding must be dealt with immedsately not awaiting spontaneous
haemostasis  If the stte of the haemorrhage is accessible the clot
should be washed away and then one of the following should be
apphed thrombin (eg the Thrombin Topical of Parke Davis &
Co) 110 10000 dilution of Russell viper venom (Stypven of
Burroughs Wellcome & Co) fibrin foam soaked 1a thrombin or
mistures of plasma and thrombia

‘When these measures faill or if the site of the bleeding 1s not

blood P bly with fresh blood will

almost invanably stop the haemorrhage

Blood transfusion 1s also the best prophylactic aganst bleeding
1f any surgical operation 1s to be undertaken

The haemostatic sera that were advocated and used extensnvely
2ppeat to be quite inert
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Haemorrhagic Diseases

bleeding occurs after the least trauma  There 1s bttle doubt that
many haemophilics are able to anticipate the onset of a bleedmg
phase by their feehng of malase

In most of the patients who survive to adult hfe the tendency
becomes less notceable as the years go by and the penods of
quescence usually also become longer
N B —The capillary resistonce test 1s never posuive in haemophiha
whertance

Haemophilia 1s inherited as a sex Iinked recessive character 1t
15 confined to males but 1s trapsmitted by females Thus 2 haemo-
philic man canpot transmut the abnormality to hus sons but only
to the sons borne by his daughters Of these grand daughters about
half will be normal (1€ not transmitters of haemophilia) while half
will carry the abnormality
N B -—The sons of a haemophilic father are normal The offspring
of the mating of 2 haemophilic male with a female carrter would
result 1n the birth of haemophiltc children both male and female

1t has already been mentioned that the intensity of the bleeding
tendency varses from case to case but 1t 15 also true that there are
families 1n which a severe defect 1s transmutted and others 1 which
only a mild one 1s mhented

In the case of many of the apparently normal daughters of haemo-
philtc men there 1s 2 distinct although shght prolongation of the
coagulation time and there may even be a slight tendency to
bleeding e g moderate menorrhagta

Blood

There ate no pathognomonic changes 1n the haemogtam Ordin
ary post haemorrhagic anaemua develops after bleedmg but this
rapidly recovers

The stnking change 15 prolongation of the coagulatton ime some
times to several hours Important though this finding 15 1t must
clearly be understood that duning remusstons the coagulation ime
may be normal or nearly 50  Obviously then if faced with a lustory
of bleeding and a proper family hustory the oceasional finding of 2
normal coagulation time must not be regarded as excluding the
diagnosis

A useful 1f rather 1 d test 1s the of pro-
thrombn consumption The principle 15 the determmation of the
prothrombin time of serum at intervals after coagulation has aceur
red thus gamning an nsight 1to the amount of prothrombimn con
sumed 1n reachng with plasma thrombopl In t h
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Thrombocytopena

A profuse crop of haemorrhages develops distal to the cuff Even
dunng pertods of chimcal remission the capillary resistance 1s
usually less than normal

The disease has much less commonly an acute onset starting with
pyrexia and more or less generalized purpura  Even less commonly
the bleedsng 15 confined to one mucous membrane eg the uterus
and the diagnosis 1n such cases 1s likely to be overlooked

Inthe acute cases even the slightest trauma such as percussion may
produce purpuric patches

Blood

A siniking feature 1s the diminution m the number of platelets
which dunng haemorrhagic crises fall below the so-called crnitical
level viz 50 000 per c mm  Not only are the platelets quantitatively
reduced they also show structural abnormalities such as the presence
of grant forms absence of granules and farlure to agglutinate while
films are being made

There 1s no very charactenstic change 1n the morphological blood

Picture bpt severe or persistent haemorrhagic episodes leads to 2

stmple hypochromic anaemiz  Leucocytosis usually accompanies

the bleeding
During remussions the platelets may nise to very nearly normal
numbers but more often rise to a level a little above the cntical one

Even in the most complete spontaneous remusstons abnormal plate

lets can be found

The condition of the bone marrow vanies a good deal from case to
<ase and 1s 1mportant 1n assessing the prognosis

1 Megakaryocytes may be normal but fail to become completely
mature and give rise to platelets Such a failure of maturation
may be d with hy and n such
cases one would expect splenectomy to effect a cure

2 Megakaryocytes may be extremely scanty as a result of speaific
hypoplasia of these elements Thus 1s probably rarely if ever
the mechamism at work in essential thrombocytopema althongh
1t 15 common 1n the thrombocytopenias due to some toxic
cause {p 172)

3 Failure of maturation of megakaryocytes due to some unknown
allergre factor has been postulated Thus 1t has been stated
that 1f the eosinophil count 1n the marrow 1s high anti allergre
treatment and blood transfusion will result n cure whereas
cases with a normal eosinophtl count should be treated by
splenectomy
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Haemorrhagic Diseases

Many methods of treaving the malady stself have been suggested
but apart from prophylactic measures nothing of real salue has
emerged The patients need to be guarded agamst myury and sepsis
which 15 undoubtedly a potent cause of exacerbations

H . 3 tncth

¥ y gie Th

Tius 15 a rare disease but 1s worthy of mention because although
whented 1t occurs 1 both males and femates

The symptoms are sunilar to those of essentsal thrombocytopens
which 18 rarely if ever heredutary eg excessive bleeding brutsing
from small sijunies and purpura

‘The coagulation tine 1s normal but the bleeding time 15 profonged
The platelets count 1 approxsmately normal but the ndiaduat
platelets show abnormahties m shape and size  The platelets are also
funcuonally defectare as 1s shown by the poor clot retraction

No treatment affects the disease and splenectomy 1s certainly
useless  The malady s bl
but unaffected members can salely have children

The mortality is said to be high but 1n a2 number of cases there has
been mpr with ad age

Essential Thrombocytopema (Werlthof s Disease)
This s the best known and commonest type of purpusa and as
m many cases treatment 38 unsuccessful proper dapnosts 1S €X
tremely impartant

Symptoms

The majonity of ¢ases are of a chronic t pe often runmng a covrse
p by and relapses al h a form
of the dsease also occurs

The onset 1s usually n childhood and is manifested esther by un
duly excessts e brursmg after shight mjunes or by what appears to be
spontaneous purpura Mot uncommonfy epistaxss or bleeding from
sortte ofher mucous membrane ushers m the disease

1n the early stages she spleen 1s ot palpable but in the chromic
persistent cases or after severe relapses i the mtermatient type of the
disease the fower pole of the spleen usually becomes palpable
Tenderness of the lower third of the sternumm 15 never Vory watense
but 15 present dunmg penods of active regeneration

Chronie ulcers over the malleol oceur sp 2 small proportion 10
long standing <ases

“The most simkang clinscal feature of the disease 15 the posine
tourniquet test This shows a greatly decrrased capillasy resistance
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Vascular Perpura

Large doses of vitamin C given intravenously may evoke a re
mussion but probably never lead to a cure

Hereditary Te)

This 15 a rare condition which 1s characterized by haemorrhages
which are due to the development of multiple telangiectases It
appears to be due to a hereditary malformation of capilaries It
affects both sexes equally and 1s transmissible as a dommnant In
most cases the disease first mamfests itself by epistaxis but
often not until adult ife On examination small dilated capillartes
can be seen  As the years go by small stellate vessels develop on and
around the hps tongue and on other mucous membranes even
cluding the gastro intestinal tract

No treatment apart from cauterization has any effect and although
Rautm has been advocated 1t 1s very doubtful whether 1t 13 of any use
even In gastro intestinal bleeding

Symptomatic Thrombocytopema

Reduction 1n the number of platelets and purpura may occur mn
a great varnety of diseases erther as a result of bone marrow failure
partial or complete or of hypersplenism In thxs group (seeIVp 172)
1s tncluded the tk P due to which 15 2 mild
bypnotic Thus 1s a particularly and
because 1t appears that the platelets are destroyed 1 the penpheral
arculation and any changes in the megakaryocytes are secondary
being essentially regenerative 1n nature

There 1s reason to suppose that such sedormid purpura 1s due to
sensitization and that persons who take the drug iatermattently are
more likely to develop purpura than those who are 1n the habit of
taking 1t continuously

There are no pathognomoenic features of sedormid purpura but
sudden onset in adult hfe which s uncommon m essential
thrombocytopenia should arouse suspicion of a chemmcal cause

There 1s no treatment apart from stopping the drug The haemorr
hages are then rapidly absorbed while large numbers of young but
normal platelets are poured into the circulation  Esen the shightest
dose of the drug will cause a severe relapse

Purpura Due to Vascular Disturbances (see VI p 172)

An outstanding example of this 1s Schonlein s disease which 1s
sometimes known as purpura rheumatica because the condition
15 characterized by pen articular swellings with pain and tenderness

181



Haemorrhagie Diseases

N B ~In these cases there 18 no correlation hetween the eosnophst
counts 1 the blood and m the marrow

The genesis of the & h 15 stll not completely elear but ot
15 obvious from the result of the capiifary resistance test that there is
an mereased permeabiiity of the vascular walfs It must therefore
be assumed that there are three possible factors viz defective pro-
duction of platelets i the marrow damaged capillary endothelium
and perhaps excessive destruction of platelets in the retreule endo-
theium mawmly of the spleen

Treatment

A definite but uneertam proportion of the cases recover spon
taneously sometumes after severe refapse This of course makes
assessment of the value of treatment rather difficult

In acute cases splencctomy s fatal but dangerous haemorrhage
can almeost always be Hed by blood There 15
however httle doubt that really fresh blood or even arm to-arm
transfuston 15 preferable to stored blood because the fatter contams
very few if apy platelets

1t has been clamed that small transfussons at mtervals of a few
days have resulted in complete cure  The evidence 18 howc!er m

conclusive  The of p or freq
chrome cases 15 by sph y (my own exp of ant allergic
ot has been

Very soon after removal of the spleen sometimes withun munutes
the platelet count rises sometrmes to figures well above nermal while
the capallary test t tive and both bleeding
ume and clot retraction become normal  The platelets reach thewr
tughest level at the end of about ten days and then graduatly fall
sometimes to lesels near the critical one

It 15 wpusual for a refapse to oceur even when the platefets faif to
low levels and the bleecing time becomes prolonged In other words
there 15 obviously some effect of splenectomy on capillary perme
ability utself

Recurrence of purpura after splenectomy oceurs m about 20 per
cent of cases but 1t 15 very rare for the recurrence to be as severe as
the ongnal disease  If however recurrence s extremely severe the
possibihity of sts bemng due to hypertrophy of an accessory spleen

locked at must dered

Many other hods of have been d but none
appears to be of any value X rays over the spleme area nuy lead
10 an ncrease of platelets but this s very rarely mamtamned
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Fi6 11 —The typical champagne bottle femora of Gauchers disease
Rarefaction of the wider part of the bottle 15 clearly shown



Haemorthagic Diseases

This condition 15 however not a of true ¢
but appears to be anaphylactoid 1 ongin

During the peniod of pans and swellings there 18 shght pyrexa
while skight purpura may oteur at this ttme or later when the articular
mamfestations have disappeared ‘The purpnie haemorrhages occer
mto small urticaral wheals

Another anaphylactord condition ss Henoch s purpira 1o wiich the
lesions are mawly i the intesting where the urticanal lesion oocurs
1n the wall  There is severe abdomnal pan and the passage ol‘ blood
per rectum  In small chuldren a d of
made and indeed the affecied area of the gut may become magxm
ted so that Hepoch s purpura ¢an be regarded as an occastonal case
of mtussusception

If stmple urticanal wheals with haemorrhage o them can be
found on the skin the diagnosss 15 obvious and 1 there 15 2 hustory
of several simular attacks thete can be hittle doubt

These two anaphylactord mamfestations are really closely athed
and combimations of the two are quite common  Thus there may be
gastro tntestnal disturbances accompanied by per: arucular wheals
As a general rule the 1n these cond: 15 good although

- rclapses are commcm
1

s h which seems to oceur
most frequently after scwral relapses
The only senous ; 15 the d of neph
which 1s commoner than used to be supposed
Treatment
No specific ¢ lable but anti drugs may

reduce the swze of the :mxcular exudattons

In the rather uncommon cases yn which the specific sensiizing
apent can be discovered de sensiuzation can be tried but the results
are not very good

Intramuscular iygection of 20 mgm of citnin {vitanun P) twice 2
week seems to shorten the attack
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Infectious Lymphocytosts

the splenomegaly and during the whole of this time relapse usually
much less severe than the imitral attack may occur

The angmose type mn adults 1s very simifar to the usual acute mam
festations that occur n childhood but there 15 often membrane
formation n the fauces

The febrile type 1s probably frequently overlooked because there 1s
clinteally nothing more than malaise or pyrexsa Diagnosis in these
cases depends entirely on blood examination

Blood

Charactenistic blood changes occur 1n all cases but the time of
onset vanes considerably Thus there may be charactenstic blood
changes even before chnical symptoms occur but these are of course
only found by chance In the fully dcvcloped case the essential
features of the 1 are an yte count with a
farge proportion of glandular fever cells  Even in those cases m
which the leucocyte count 1s not raised the glandular fever cells
may form 40-80 per cent of the total leucocytes The nature of these
cells ts still a little uncertain hence the non-comnuttal name glandu
lar fever cells It may be said that they resemble rather immature
monocytes but 1t 1s possible that they are modified lymphocytes

‘When well developed such a blood picture 1s pathognomentc of
glandular fever but similar perhaps 1dentical cells may be found m
smaller numbers 1n the blood 1n other drseases e g nfective hepatitis
It1s therefore only when the percentage of these cells 1s hugh that a
definite diagnoss of glandular fever can be made by morphological
blood examunation More sigmificant 1s the Paul Bunnell test which
depends upon the presence 1n the blood serum of these cases of an
agglutimin for sheep s cells  Unfortunately the titre of this agglutinin
15 sometrmes extremely low 1n the early stages of the disease and then
1f the blood picture 1s also equivocal the diagnosis may be uncertain
In most cases however the test becomes posttive within a few days
and remains so for several months although with a falling titre

The test 13 almost specific for glandular fever although 1n serum
sickness a simlar agglutinin can be found It can however be dis
tinguished by adsorption tests

Complications

The great majonty of cases of glandular fever run a bemgn course
leading to complete recovery within weeks in children or months tn
adults  Very rarely haemorrhagic mamifestations have been des
cnbed but theseare notsevere even haemorrhagic bephntis undergoes
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CHAPTER XVIl
GLANDULAR FEVER

Tnfectsous Mononieheosis
THIS malady which has the general chara,ctcrs of anacute sfec
gous diseast can occur 10 tWo gan form cute which 18 the
comg\c; n form 1 childhood and sub acute whnch 15 the usual Lype
ults

The acute \)pc 1 of sudden onset usually with 50T (hwoat and
enlargement & of cervical g\ands which are ™ chl rger than would be
expected 110! from the wndluon of the fauces

Tpastaxss somet \mcs quste severe may the mma\ symplom
even preccdmg the re throat The temperature 15 hugh @ and othcr
£roups of ghan nds bcccmc en\atgcd whﬂe the splecn may becd ome PP
able ysually (owards the end of the ond W which 15 the e
when the tcmperm ure oftes subsxdes

The whole course of the dssease pay O extend to th0 0T 5 three weeks
or 4 ttle TOES put OO agonally byl phadcnopa(hya nd 8] p!cnomcga\y
can sull pe 4 detected after a year 1 Of tW

1n adults three classical types of gh adular fevet have beed des
cnbed but (hey overlap 1o some exten nt

in the g\andu&ar type whxch wsually ccurs petw n the 9888 of
twenty and tharty the onset 18 sudden as i nfancy wuh fheadache
ccastonally the headache ¥ exremely
severe and m somc cases th:rc 15 meninge encephahtis with many

hocyt gl flus
After fouf to 1en days & Be0CF a ll ed morbﬂhfmm rash )' apped’
may oF

2
This usually fades wathin & few da butf resh € e f0t &5
tong as & et fortmght the & mpera\ure sult bc 2 nstd
Puna s pcnodt 15 not W bis to detect othet
¢ rnantfest {hemselve:

ably due 1o enlar®!
Thek phndc popathy may persss st Tor 2 year ot MOTE 25 may 2150
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Infectious Lymphocytosis

the splenomegaly and duning the whole of this time relapse usually
much less severe than the ymitial attack may occur

The angimose type 1n adults 15 very sunular to the usual acute man:
festations that occur i childhood but there 1s often membrane
formation m the fauces

The febrile type 15 probably frequently overlooked because there 1s
clmeally nothing more than malaise or pyrexiz  Diagnosis i these
cases depends entirely on blood examunation

Blood

Characteristic blood changes occur 1 all cases but the time of
onset vares considerably Thus there may be charactenstic blood
changes even before clinical symptoms occur but these are of course
only found by chance In the fully developed case the essential
features of the h are an count with a
large proportion of glandular fever cells  Even 1 those cases 1n
which the leucocyte count 1s not raised the glandular fever cells
may form 40-80 per cent of the total leucocytes The nature of these
cells 15 still a little uncertam hence the non-commuttal name glandu
lar fever cells It may be said that they resemble rather immature
monocytes but 1t 1s possible that they are modified lymphocytes

When well developed such a blood picture 15 pathognomontc of
glandular fever but simiar perhaps 1dentical cells may be found in
smaller numbers in the blood 1n other diseases e g infective hepatitis
It1s therefore only when the percentage of these cells 1s high that a
definite diagnosis of glandular fever can be made by morphological
blood exammation More significant 1s the Paul Bunnell test which
depends upon the presence in the blood serum of these cases of an
aggletinim for sheep s cells  Unfortunately the titre of this agglutimin
15 sometimes extremely low 1n the early stages of the disease and then
f the blood picture 15 also equivocal the diagnoss may be uncertain
Tn most cases however the test becomes positive within a few days
and remains so for several months although with a falling titre

The test 15 almost specific for glandular fever although n serum
sickness a simular agglutinin can be found It can however be dis
tinguished by adsorption tests

Complications

‘The great majonity of cases of glandular fever run a benign course
leading to complete recovery within weeks m children or months i
adults  Very rarely hacmonhaglc mamfcstauons have been des
cribed but these are not severe even h: bephnitis

185




CHAPTER XVl
GLANDULAR FEVER

Infections Menonucleosts
THIS malady which has the general characters of an acute mfec

tious disease can ocour in two man forms viz acute whech is the
commoa form n chidhood and sub acute which ss the usual type
m adulis

The acute type 15 of sudden onset usually with sore throat and
enlargement of cervical glands which are much larger than would be
expected from the condition of the fauces

Epistaxss sometimes quite severe may be the mmtial symptom
even preceding the sore throat The temperature s lugh and other
groups of glands becore enlarged while the spleen may become palp-
able usually towards the end of the second week which 1 the time
when the temperature often subsides

The whole courss of the disease may extend to two or three weeks
or a lttle sore but Hly lymphadenopathy and spk ty
can stil] be detected after a year or two

In adults three classical types of glandular fever have been des
cnibed but they overlap to some extent

In the glandular type which usually occuss between the ages of
twenty and thirty the onset is sudden as in sofancy with headache
and fever up to about 103 O Ny the headache 1s extremely
severe and in some cases there 1s meawmgo-encephalius with many
{ymphocytes i the cerebro spmat fld

After four to ten days a generalzed morbithform rash may appear
This usually fades within a few days but fresh crops may occur for as
long as another fortmght the temperature sull beng rased

During this period 12 15 not uncommon to be able to detect other
glandular enlargements which often do not mamfest themsehves
uati the eruptsos has disappeared  Then the glands partcularly the
cervical ones become moderately enlarged and may be tender while
other groups may be ivolved Jater  About this e the splees also
b palpable while abd 14 t 15 psual and 18 prob-
ably due to enlargement of mesenteric glands

The lymphadenopathy may persist for a yeas or more as may also
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Glandular Fever
and 1t 1s interesting to note that typical blood changes without any
clinical signs may be found mn other members of the family

Treatment
No specific treatment 1s available or necessary but attention to the
throat will improve the patient s condition
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Glandulas Fever

complete resolution  An occasionat and very dangerous com
pheateon 15 spontanecus rupture of the spleen  Thus only ocours
the organ 1s enlarged but she degree of splenomepaly need not be very
great

Treatment

Penteritn or sulpk are bly usefuf fling the
wnfection 1n the throat  Convalescent serum sn doses of $010 300 cc
sntramuscuiarly s sa1d 1o shorten the course of the disease  Recently
chloromycetin has been advocated but 1t 55 stufl uncertam shether it
has much effect

Acute Infectious Lymphocytosis
The chineal picture of this disense 15 very sramlar to that of ghadu
far fever but 1s uncommon after the age of ten

Symptoms

After an mcubation pertod of twelve-twenty one days sigasofrés
preatory LY panied by sore throat develop
At the same time abd 1 pan ly Tocalized in the nght
shac fossa may ¥ digttis  Severs headache 15 not un

)
pp

common and there may b stiflness of the neck and a positive hernig
Siph

Morbaliform eruptions are also common

Fhe disease Jasts from a few days t0 2 fortnight or so and com
phcations acs almost unknown

Glandular enlargement usually starting s the neck 13 not great but
develops at some stage mn every case while splenomegaly if present
at all 1s only shght

Blood

A stoking feature is feucocytoss usually sa the regron of 50 000
per cmm with more than 56 per cont of mature fymphocytes
Anaemma and thrombocytopensa are unusual

The } thus bles that of lymp!
but the course of the disease 15 totally differeat A sumilar blood
picture may also be seen in some cases of whoopiag cough

The Paul Buanell reactton ss always negative and this 13 2 most

i step in d f d from glandular {ever

Aetiology
There seems no doubt that the disease i due to a virus aithough

ths has not beenisolated  Thus degree of infectivity 18 refatively high



Agranulocytoss

neutrophuls  The total white cell count 1s below 2 500 per c mm and
may even be below 50 per cmm  Obviously in these more severe
cases the whole of the leucopoietic apparatus 15 affected

In agranulocytos:s 1n the strict sense of the term there 13 no anae
mia or thrombocytopenia but 11 primary splenic neutropenia these
two factors may be super added

Artiology

1€ the term agranulocytosis be confined to that condition 1n which
there 15 reduction of neutrophils 1t may be sard that there 15 no such
condition as primary agranulocytosis It 1s always due to some
noxious agent often a sedative drug

There seems Imlc doubt \hat lhc maost :mportant of all agents that
Tnay cause } Indeed it
may be said that this drug should never be uscd but 1f 1t s felt that
1t should be employed because of 1ts pain alleviating value 1t should
always be prescribed by name  This pomt 1s stressed because there
are on the market a number of compounds 1 which amidopyrine 1s
employed and the patients may well be exposed to great danger
without the physician being clearly aware of what 1s happening

Not all people are equally sensitive to amidopynine and many
people can take 1t with smpunity but sensitization may occur at any
time and once 1t has occurred a very small dose may precipitate
acute and fatal agranulocytosis

Other drugs such as the sulphonamudes assenicals tridione the
ant histarmnes thwouracit et may also cause agranulocytosis
although very rarely

Agranulocytosis may also occur mn cases of overwhelming m
fection

The mechamsm by which the neutropema 1s brought about s
probably not always the same In the less severe cases there s a
defect 1n the of the of the m the
bone marrow but 1 the ful cases there 1s d of
these precursors Obviously 1t 1s  the latter type that the prognosis
1sthe worst and for this reason marrow puncture 1s extremely useful
1n assessing the probable outcome of the disease

Treatment

Obviously the first step 1s the withdrawal of any drug that might
be the causc of the disease while the second step 1s the treatment of
the infection  This 15 essential in order to dimmish the strain on the
bone marrow For this reason penicillin 1s essential and fortunately
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CHAPTER Xt
AGRANULOCYTOSIS

THIS 15 a disease m “hxch as a result of great dimmnution of
of ytes severe infection wsually of the

throat develops

Symptoms

There 15 rapud oaset of severe almost necrate mfection of the
fauces with pyrexa and extreme exbaustion Thus condition 15 com
wonest i elderly women and s usually rapidly fatal

Other mucosze e g of the vagina or rectum may be the site of the
preseaung signs buy wherever the lestons they are rapudly pro
gressive and lead to widespread destruction

Several chinical types have been desenbed
Fulmmating as above acute and rapidly fatal
Sub-geute 1w which the mfection 13 less severe and recovery
may occur within a few weeks
Recurrent in which the sndrvidual attacks are of the sub acute
type
Chrome  There 15 no distnctive chinseal picture of chrome
bypogranulocytosts but these patients complam of frequent
munor mfective condstions such 25 sore theoats accompsnied by
an excesnive degree of malawse  The nature of the condition 18
only detectabie by blood examunation Itis however important
because ths chromie state may at any time hecome acute
Cychical  In this raze condition miid faucial fesions occur at
wtervals each bemng preceded and accompamed by great

i of al Je
Primary splenic ncutmpcma Th(s 15 probably & very dufferent
condition besng 1n fact a manifestanion of hypersplenism  This
1 the onfy form of agranuiocytosts m which the splcen 15 palp
able and which ss cured by splenectomy

AWt

o

LN

Blood
The essential feature of the blood picture 15 great reduction in the

number of leucocytes mamly duc to dusuntution or absence of
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CHAPTER XX
SYMPTOMATIC BLOOD CHANGES

IN this chapter the blood changes that occur 1n association
with vanous discases nfective and otherwise will be descnibed
Many blood examinations are undertaken 1n diseases which are

b not 1ty disorders of the P system and
the results are often of great diagnostic value

Infection

In the majonty of infections changes in the number and distnbu
tion of the various types of leucocytes are found and although there
are no path h: 1 these diseases
much d. and p fi can be obtamed f the
principles of interpretatton are appreciated

Broadly 1t may be said that acute 1nfections by cocer of all types
are accompanied by an increase 1n the number of neutrophils while
the bacillary are usually d with lymph
whether absolute or relative

Coccal Infections

The height of the leucocytosts which occurs 1n most of these in
fections 15 not indicative of the mtensity of the mfection Itas there
fore not sufficient to note the number of leucocytes per cmm  the
differential count 1s far more important

In all these infections there 15 evidence of difficulty on part of the
marrow 1n meeting the increased demands  For this reason shghtly
immature neutrophils appear in the penipheral blood  These may
be staff forms or n more severe cases juvemile metamyelocytes or
even myelocytes Obwviously then some idea of the efficiency and
mtensity of marrow response can be obtamed by enumerating per
centages of each of these types of neutrophil viz myelocyte juven
e staff and polymorph This 1s known as the Schiling 1ndex but
far more dehcate indication 1s the so-called Arneth count which 15
however too complicated for ordinary use Essentially 1t depends
upon the view that the more mature the neutrophil the more
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Agranulocytosis

the organisms are almost mvanably pemcithn senstive  Occaston
ally streptomycin has been wsed n congunction with pensciliin

Obviously attention to local infections 1s also important

1t would seem reasonable to attempt to supply the vanous sub-
stances reqs for of 1 ytes i order to give the best
possible chance fo any parent cells that are suil viable For this
reason pentose nucleotide has been widely used Atleast S0cc 1
twenty four hours should be given in divided doses by mtramuscular
wmgection and this must be d until the granul count
starts to rise about the fourth or fifth day  Obviously pentose nucleo
tide cannot be expected to have any effect in aplastic condihions of
the marrow and indeed 1t 1s sull uncertasn whether st 15 of any
therapeutic value

Intravenous iyection of vitamm B6 (pyridoxne) sn dases of about
200 mgms daly giving a 10 per ccnt solution in saline does appear

to be of value particularly 1n due to it 1 In
deed pynidoxine given by mouth ss smed to be a useful prophylactic
agamnst the develop of ytosis during of

thyrotoxicasis with this drug

The value of blood fransfusion 1s doubtful Anaemua s not part
of the picture of true agranulocytosis and in some cases theafuston
of blood 1s followed by a fall m the number of whne cells

The py of 1 15 obyiously of far greater i
portance than 15 the treatment of an established case If however 1,
18 necessary (or a patient to be trcatcd with 2 drug that 1s bable to
cause & counts both totaf and
dufferentsal should be carned out Evcn this s not howevcr. acom
plete safepuard because sudden d
even when the leucocyte count has previously becn - normal lS by
no means In general therefore drugs that are liable to
cause tins disease should bc avorded




Symptomatic Blood Changes ’

fections with haemolytic organisms the anaemua 1s not manly due
to blood destruction but results from defective formation 1n the
marrow It has already been mentioned that 1ron appears to be fixed
mn mflammatory areas and so ceases to be available for erythroporesis

1t 38 this fact that explains the anaemia of many infections In addi

tion however there are other nutritional deficiencies which prevent
the erythroposetic cells from undergoing normal development In
other words the anaemia of most infections depends upon a defect
of maturation which 1s due to absence of substances needed for
erythtoposesis

Abortus Fever

In the absence of treatment these infections with brucella are very
prolonged and will give nise to only a moderate degree of anaemia
which 1s usually hypochromuc and strikingly microcytic  There are
10 constant changes 1 the leucocytes and oddly enough the sed:
mentation rate 15 often normal The absence of stnking blood
changes 15 surpnising because marrow puncture often reveals the
presence of the typical granulomatous foc

Actinomycosis

In the early stages of the infection there 1s high leucocytosis up to
30000 per cmm  the great majonty of the cells being neutrophuls
with 3 well marked shift to the left The height of the leucocyte count
1s greatest 1n the cases with the widest extension of the infection
Anaemia 15 not an invariable part of the picture but 1n severe ab
donmnal infections 1t becomes intense while a shift to the left of the
neutrophils 15 extreme sometimes even with a high percentage of
myelocytes

Appendicrtis

Probably more Jeucocyte counts are asked for 1n cases of suspected
intra abdominal inflammatton than 1n any other type of disease but
unfortunately the principles of 1nterprening the results are still not as
well known as they should be

In the early stages 1t 15 uncommon to find a leucocyte count of less
than 10 000 per c mm  with 75-85 per cent of neutrophils but lower
figures than these accompanied by a shift to the left of the Schilling
count should be regarded as betng at least as cogent an evidence as
18 2 high total leucocyte count «

Further rise of the total number of leucocytes and greater shuft to
the left occurs when suppuration develops but here again it 1s the
shaft to the left rather than the total figure that 1s important
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complicated 15 1ts nuclear lobulation but for ordimary purposes the
Schilling 1ndex suffices

TIn addition to what may be called gross qualitative changes 1n the
neutrophils more delicate ones should also be studied eg clumpmg
of the cytopl )t of the cytop! and
pyknosts of the nucleus all these are indicative of severe nfection

It 1s well known that m overwhelming mfections the cellular
defences of the body may be overcome and i such cases there s
no leucocytosis and 1ndeed there may be leucopenia but 1 spite of
this there 1s immaturity of the neutrophil picture (shuft to the left)
and the presence of many more or less immature cells

It must be realized that the lencocyte picture 1s not a static one
In every infection there 1s a senes of changes from the earliest stage
until death or recovery occurs In general it may be said that neutro
phil leucocytosis accompantes the acute stage of coccal infections
while at thesame time the number of eosinophils greatly duminishes
then when recovery commences the number of neutrophuls both
absolute and relative decreases while the Iymphocytes rise to num
bers greater than normal (post infective lymphocytosw) In some
cases an this lymph while n
others it succeeds 1t Thisseries of changes occurs inall suchinfections
but 1s particularly striking duning and after a pneumonic infection

Bacillary Infections

As a general rule there 13 reduction 1n the number of neutrophils
with however some shift to the left of the Schilling mdex while at
the same time there 1s either relative or absolute lymphocytosis
Typhod fever 15 an excellent example of leucopenra with a relative
lymphocytosis (p 199) whereas whooping cough 1s an example of
absolute lymphocytosis evoked by a bacillary infection

Lymphocytosis 1s however not to be regarded as pathognomonic
of bacillary 1nfections because 1t 15 also found as menttoned above
after any acute infection while 1t 1s also characteristic of most chronic
infections whatever 1hc1r cause Equa]ly the absence of Iymphocy

tosis cannot be d as d that an

not due to bactllt because when such conditions as cmpycma of the
gall bladder follow an by B col P

develops

Anaemuza i Infections
Anaemia of varymg degree develops dunng the course of all
infections except the most transient ones Even mn the case of
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2 beneficial effect on the arthrtis but as a rule this 1s not
permanent,

Chicken Pox

There1s no pathognomonic leucocyte picture but in the incubation
stage there 35 slight neutrophilia which 1s followed by moderate
lymphocytosis A few plasma cells can be found and dunng con
valescence post infective eosinophtlia up to 10 or 15 per cent 15
common

As m all virus diseases the blood picture may oceasionally be of

type with and and occasion

ally a few normoblasts Smng though this picture 1s 1t does not
appear to have any special prognostic sigmficance

Cholera

The blood 1s dark as a result of dehydration but at least in severe
cases there 1s true leucocytosts 1¢ an increase of white cells greater
than can be for by h: The same 15
true of the platelets which may attain very high figures When the
infection subsides hypochromuc anaema becomes mamfest

Dengne

Thas 15 a varus anfection 1n which there 1s rapad onset of leucopema
counts as low as 1 000 per c mm being common by the end of the
first week  All types of white cells are reduced 11 number but the
lymphocytes are less so than the neutrophils

Dysentery

In bacillary dyseatery moderate neatrophilia 15 usual while
chronic cases a severe anaemua may devc]op ‘Thus 13 usually hypo~
chromie and but 15 well
marked,

In amoebrc dysentery anaemia 15 more striking than any of the
leucocyte changes and the same 1s true of ukeratsve cohnis In both
these diseases there may be
sufficiently severe to result 1n haemorrhzge

Diphthena

In moderately severe cases there 1s leucocytosts up to 30 000 per
cmm while 1n very severe cases there 15 leucopema with extreme
shift o the left Anaemua 1s relatively uncommon but may occur
duning convalescence 1n severe cases
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Decrease 1n the leucocyte count may ndicate subsidence of the
snflammation but 1t may also indicate overwhelming infection and
immunent collapse In the former the leftward shift will be found
to be decreasing whereas 1n the Iatter 1t will be increasing

In children interpretation of the blood changes 15 often more
difficult because up to the age of erght or ten there may be lympho-
cytosis mstead of the typical neutrophilia but even so there will be
shuft to the left of the neutrophils

Unfortunately leucocyte counts n cases of suspected appendicitis
can as a rule do no more than indicate the existence of an acute

ft but 1 the d of acute 1nf} m the
hd from 1c thromb there are sigmificant pounts
Thus 1n the early stages of 1c thromt before p

supervenes there 1s always leucopema which 1s due to reduction of
all type of white blood cells

Arthntis

In suppurative arthnitis the blood changes are those of any acute
1nfection

In rheumatoid arthritis a moderate degree of hypochromic
anaemia 15 common but 1n severe and very prolonged cases the
anaemia may reach serious levels It appears to be duc to iron de
ficiency butss rarely improved and never cured by oral administraton
of 1ron whereas intravenous injections rapidly although only tem
poranly rehieve1t Itappears therefore that there 1s some defect of
absorption from the intestine

The leucocyte count shows no strking vanations but moderate
leucop with relative lymphocy 1s usual

There 15 no correlation between the sedimentation rate and the
chrorucity of the condition

In Still s disease in children there are many of the chinical features
of rheumatoid arthnuis but 1n add there are g lized
lymphad hy and spl 1y while 1n a similar malady that
occurs 1n adults Felty s syndrome there 1s theumatoid arthntis
with splenomegaly but little or no lymphadenopathy In both these
conditions anaema of varymg degree 1s common together with loss
of weight and progressive weakness sometimes accompanied by
brownish pigmentation of the exposed skin

A striking bleod change 1s Jeucopema which may be severe eg
800 per cmm  This depends mainly sometimes entirely on reduc
tion of granular leucocytes and 15 due to hypersplenism  Removal
of the spleen relieves the leucopema and sn some cascs exerts
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chromuc apaemia follows severe mfluenzal mfection  Influenzal
pneumonia or any other 1nfection 1s p by
neutrophilia

Laver

The hyperchromic megalocytic anaemua that may accompany
advanced cirrhosis has already been mentioned (p 80) In infectie
hepatiis there 15 leucopera during the early stages of the disease
even before jaundice develops  Usually this 1s due to neutropenta
but sometimes all types of white cells are reduced 1n number A small
percentage of white cells with the characters of glandular fever cells
can almost always be found while 1t 15 unusual to find less than 2 or
3 per cent of plasma cells in the penpheral blood Such 2 blood
meture 15 of value n differentiating between mfective bepatitis and
Weil s disease 1 which high neutrophilia occurs with extreme left
ward shift metamyelocytes and myelocytes often bemng numerous
Anaemia may become severe and thrombocytopenia may lead to
haemorrhages while hypothrombmaemua 1s common and of course
aggravates the haemorrhagic tendency

1n the condiion commonly known as Banh 5 disease curhosis of
the hiver occurs 1n the later stages and 1t 1s probably best to include
s syndrome under the heading of hepato-lmeal fibross or conges
tive splenomegaly

‘The disease runs a very prolonged course  Thus for a number of
years there 1s nothing more than slowly progressive splenomegaly
with gradually increasmg hypochromic anaemia  Then the liver
becomes enlarged and jaundice of obstructive type develops Ths
second stage lasts a year or two and then there develops the final
stage of advanced curthosis of the lver ascites haemorrhages
especially from vancosifies at the lower end of the oesophagus
cachexia and death The disease commences 1 early adult Iife and
1t 15 unusual to lead to death before the age of thirty five or forty

For some years after the onset the red corpuscles do not fall
below 3 milion but the colour index 1s a good dealless than1 0 At
this stage the conditzon may obviously be mistaken for chronic hy

h: anaemua 15 nsual but the platelets

do not fall until the advanced stage

The pathogenests of the disease 15 still not quite certan but 1t 15
now commonly attnbuted to portal hypertension For this reason
the older method of by has been
by the more heroic one of performing a porto~caval shunt There s
however lttle evidence that the more dangerous operation 1s better
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Endocarditis
In sub-acute bactenal endocarditss the blood changes are vanable
but may be of derable d importance esp 1n those

cases 1n which the blood culture 1s persistently negative Anaemia
occurs early and 15 progressive but leucocytoss 1s often absent at any
rate until embolic phenomena are stnking It 1s however uncom
mon to see cases of this disease without monocytosis  These cells
resemble histiocytes rather than the typical monocytes of the blood
and some of them show signs of phagocytic activity The p
of monocytes may be as high as forty and their numbers can be 1n
creased by vigorous rubbing of the skin before the films are made
It seems certain that monocytes are d in il 1
this 15 the case 1t would explain many of the haemorrhagic features
of sub acute bactenal endocarditis which has been regarded by some
wiiters as being a toxic endotheliosis

In ulcerative endocarditis the ordmary changes of acute coceal
fections are to be expected

Erysipelas

The senes of leucocyte changes 1s that typical of coccal nfections
but erysnpc]as ke _poeumom2 1§ usually followed by well marked
post and htha Indeed the former
may transtently be so high as to occasion suspicion of chromc
lymphatic leukaemia

German Measles

In rubella there 1s a striking blood change viz the presence of
plasma cells 1n considerable numbers 1n the penipheral blood In
addition there 1s a considerable number of other cells 1n which the
nucleus 15 not excentric but the cytoplasm s as intensely basophif as
that of the plasma cells (Turk cells) In many cases these two types
of elements together form 10 to 20 per cent of the total white cells
There 1s no other infective condition 1n which such a degree of haemic
plasma cytosts occurs and its presence 15 a useful pomnt in differential
diagnoss from for example scarlet fever

Influenza
In the absence of e 15 ble but
only in severe cases do the v.hn: cells fall as low as 1 00Q per ¢ mm
with very intense relauve lymphocytosts whnch may be sufficient to
arose 2 of
In cynnosed patients there 15 erythrocytoss  Moderate hypo-
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those accompamied by endocarditis the red corpuscles may fall as
Tow as 2 million
Neutrophil leucocytosis 15 the rule and all complications are
Y an 1 yte count This1s however not
as certain a ginde to the seventy and progress of the disease as 1s
the sedimentation rate

Scarlatina

In cases of ordinary seventy leucocytosis up to 40 000 per c mm
1stherule 80 to 90 per cent of the cells being neutrophils which show
a great shift to the left myelocytes being numerous 1n some cases
The leucacytosis disappears or substdes by the end of the second
week but in fulminating cases leucocytosts 1s absent although the
shuft to the left 1s well marked

At the onset of the disease the eosinophuls fall but 1n some cases 1n
which the cutaneous eruption 15 widespread but the disease 15 not
very severe eosimophiba develops whereas 1n rather more severe
but not fulmmating cases eosinophuls only begin to nise towards the
end of the first week then they fall but nse again when the infection
has completely subsided

Thrombocytosis up to 500 000 per cmm  may be found at the
beight of the disease but in fulmunating and haemorrhagic cases
hromb P and & h are ch 15tic

Smallpox

At the height of the disease the white cell count falls to normal or
rather lower mainly as a result of decrease of neutrophils but when
Ppustulation occurs the leucocyte count nises to 30 000 per cmm  or
hugher The shuft to the left 1s very great at the beginning of the vesicu
lar stage as many as 15 per cent of myelocytes being found

Post infective lymphocytosts and eosmophiha are very well
marked tn smallpox and 1n the absence of an adequate lstory such
a post mnfective blood picture may lead to confusion

Tuberculosis
Acute Mibiary Tuberculosis

Asarule there 15 intense leucopensa the white cell count bewng 10
the region of 1 000 per c mm It may be said that the less the reduc
tion of the leucocytes the more sub-acute or chromic 15 the process
Acute Palmonary Tuberculosis

In tubercuous broncho-pneumoma there 13 usually leucopenia
but occastonally slight neutroplulia occurs Thus 15 however never
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‘What is certain 1s that if either operation 1s to arrest the course of the
disease 1t must be performed m the relatively early stages certaly
before airrhosts 1s chinically appreciable

Measles
The blood picture 1s sunilar to that of German measles but the
percentage of plasma cells 15 Iittle above two or three Although the

acute stage of the disease 15 d by relative lymphocy
post infective lymphocytosis 1s also very striking

Menmgitis

‘When due to pyogenic cocer there 1s high neutrophilia except in
cases of overwhelming infection  In more chronic cases hypochromuce
anaemsa mvanably develops

Pyococeal menmngitis 1s one of the conditions 1n which a leukae
moid blood preture may occur

Mumps

There 1s leucopema 1n the early stages the count rarely being above
3000 per cmm  but often with shight absolute lymphocytosis and
1 ytosis I orchitis develop philia supervenes

Pneumoma

In both lobar and broncho pneumonia neutrophilia 1s the rule
and the ordinary critersa apply

In virus pneumoma the number of leucocytes 1s normal or moder
ately reduced sometimes with relative or absolute lymphocytosis
Insomecases cold agglutimns are present in the serum and occasion
ally lead to the development of an acute haemolytic anaemia  The
absence of cold agglutinms 1s however not to be regarded as ex
cluding the diagnosts of virus pneumoma because this 1s undoubtedly
not an aetiological entity but can be caused by various perhaps
closely allied wiruses

Poliomyelitis

In the pre paralytic stage there 15 mod philia but this
disappears with the onset of the paralysis and as @ rule both the red
and white count then become normat and remain so

Rheumatic Fever
Acuterh 18 d with hyp anaemia except

1n the very shghtest attacks  In the more severe cases especially
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after a week or two the eostnophils rise to at least 25 per cent and 1n
some cases as high as 80 per cent

Whooping Cough

Inthe carly stages there are no striking blood changes but when the

hase Y 1s the rule  This increase

ofwhntc cells 1s due to lymphocytosis and the total count may be as
high as 100 000 wath 80 to 90 per cent of lymphocytcs the picture
closely that of lymph because a
few lymphoblasts may also be present

The bone marrow 1s however not nfiltrated by lymphocytes

‘The highest figures are seen in the youngest age group older clul
dren show only 2 moderate leucocytosis and usually a slighter degree
of lymphocytosts

Usually the blood picture becomes normal often before the end
of the paroxysmal stage
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sufficiently Jugh to lead to confusion with coccal pneumonta  Fur
thermore hypochromic anaemua develops rapidly and becomes far
more 1ntense than 1n coccal pneumonia

Chronic Pulmonary Tuberculosis

In spite of the enormous amount of work on the blood changes g
this disease there 1s still no as to the of the
vatious changes in the haemogram It may therefore, be sad thatm
all cases the sedimentation rate 1s a useful 1ndication of the intensity
of the tuberculosis process Further that raised total leucocyte count
with the neutrophils above 65 per cent indicites active progress of
the disease and this 15 especually teue 1f the monoeyte count 1s also
raised A total count within approumitely normal hmits not
accomparued by monocytosis usually indrcates quiescence and if the
Iymphocytes are above 35 per cent 1t 1s commontly held that healing
has commenced

The platelet count has been regarded as being of prognostic signt
ficance because these elements are increased 1n the active phase of the
disease and return to normal or sub normal durng the healing
process The errors inherent 1n every method of enumerating blood
platelets diminishes the value of this test

Acute miliary tuberculosis 15 one of the condittons 10 which
leukaemoid blood pictures are particularly common counts as high
as 400000 per cmm occasionally being recorded but sumilar
pictures may occur 1n any case of tuberculosis at any stage Itis only
by marrow p that leul can be excluded

Glandular Tuberculosis
The interp of the h differs hat from that

in pulmonary tuberculosts because there 1s always an increase of
monocytes 10 the glandular cases and this has pot the same bad
significance that 1t has 1n pulmonary tuberculosss

Typho:d Fever

The ch isuc feature 1s | with relatnve fymphocy
tosss This develops quite early even before there are any unequivocal
clinical signs of the disease L Y occurs 1n the pi of

such complications as perforation

Trchimasis
This helminth inf 15 11 g because there 1s
never a leucocytosts which 1s not accompanied by cosinophilia but
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after a week or two the cosinophls nise to at least 25 per cent and in
some cases as high as 80 per cent

Whooprag Cough
In the early stages there are no striking blood changes but when the
hase 1s the rule This icrease

of white cells 1s due to lymphocytosis and the total count may be as
high as 100 000 with 80 to 90 per cent o[ lymphocytes the picture
closely that of ! P becanse a
few lymphoblasts may also be present

The bone marrow 1s however not infiltrated by lymphocytes

The highest figures are seen 1n the youngest age group older chif
dren show only a moderate leucocytosis and vsually a shghter degree
of Iymphocytosts

Usually the blood picture becomes normal often before the end
of the paroxysmal stage
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CHAPTER XXI
EPILOGUE

1T 15 customary to lament the increase of specialism in medicine
and this process 1s at least as striking 1n haematology as 1n any othet
branch It s for this reason that books on haematology have become
larger and larger and more and more incomprehensible to the
practitioner of medicine It 1s noteworthy that other disciplines
which were once the preserve of the physician and surgeon have
undergone a comparable evolution It 1s not so Jong ago that the
authors of books on for instance chemustry were always M D but
to-day that would be remarkable Sull more recently 1t was usual
for authors of text boaks of pathology to be practising physicians
The establishment of pathology as a separate subject with its
own teachers and research workers 1 a modern innovation The
late Professor A E Boycott was one of those who msisted most

strongly that pathology s a fic discipline i its own nght quite
apart from 1ts pragmatic value 1n the art of medicine It 1s no longer
possible for the ph to be with all the

ramifications of subjects ancillary to hus own and this 15 equally
true :n haematology which 1s no longer simply that branch of medicine
whuch deals with disorders of the blood and haemopoietic organs

The discovery of the blood groups and of their importance 1n con
nexion with transfusion was a matter of immediate 1mportance to
the p but the pl d hes on their inhentance
has gwven nise to an enormous anthropol 1 and genetic
of 1ts own which 15 so complicated that 1t cannot possibly be con
sidered as forming part of the necessary equipment of the doctor
Developing pari passu there has been the nse of another speciahized
subject that of immuno-haematology which again 1s so abstruse as
to lte outside the normal cognizance of the practitioner

‘These two examples will suffice to show that there 1s a science of
pure haematology  the results of which are not necessanly part of
the corpus of practical medicine probable though it 1s that much of
the information will become of value later  If the wniters of books
imtended for the physician would bear such facts 1n mind books on
chnical haematology will become smaller and of more use to the

prachitioner
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All this 1s not to suggest that the doctor may not be interested i
the fundamentals and the lines of scientific advance but such an
mterest must be to a great extent academuc.

Admttedly acceptance of this view would mean that there would
be at least three types of books viz the highly techmical intended for
the academic worker whose job 1s the opeming up of new knowledge
the students which would have to contan a sufficient amount of
bastc knowledge to permut of understanding and the third type
which 15 the practitioners handbook In the last named there would
be a distillate of the knowledge that has been acquired first at the
bedside and secondly 1n the vanous types of laboratones 1o which
haematology (and indeed cytology as a whole) 1s pursued  Such a
book should contain a sufficient amount of basic mformation on
why but its aim should be the more practical one of how to use the
knowledge in diagnosis and treatment

As the present book 15 as far as I know the first attempt to
produce a practitioners handbook of blood diseases 1t seems
necessary to give some indication of the activities of the academic
haematologrst and of his aims although much of the information 15
second hand garnered from reading and from the ample knowledge
of those friends who can pursue thetr researches free from the turmoil
of practice

One of the most exciting chapters 1n modern cytology (and there
fore 1n morph ) 1s that of st Yy

Obviously the whole process of staining blood films 1s an essent:
ally chemical one and 1t has long been known that nuclcx are baso

philic while P 15 at least 1n mat d Why 1s
this?  And why 1s the outs(andmg sign of maturanon of the cylo
plasm the from mto

Among the first steps in solving the problem was the dxscovery that
nibonuclerc acid and desoxy nbose nucleic acid could be stamed
differentially so that the whole series of chemical metamorphoses
duning maturation could be followed 1n detail Then came the dis
covery of the enzyme nibonuclease which will dissolve out nibonu
cletc acid thus making 1t possible to determme the exact position of
thus substance m cells There seemed hope that we were approaching
that fundamental aetiologrcal questton Why do cells divide? We still
do not know the answer but 1t 1s clear that along these lines the
explanation will be found

Next calling 1n the aid of the physicist the haematologist at
tempted with considerable success to trace these changes quant
tatively by the aid of photometric analysis and soon 1t should be
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possible to express degrees of basophilia in defimte units rasher than
1 terms of ‘more or less

Further msight 1nto cellular structure 13 being obtained by the
phase contrast and electron microscopes so that mitochondna and
the ultra structure of cytoplasm are almost as well known to the
researcher as are nucler to the climician

The immuno-haematologist 1n his search for sub-groups and
atyprcal antibodies 1s continually adding more to our knowledge of
the haemolytic anaemas

Any one and every one of these modern procedures may give birth
to knowledge applicable in medical practice and those who enjoy
keeping up-to-date may find the appended I t admittedly very m
complete useful as a gude to their reading  Ope warmng 15 how
ever mecessary 1t 15 that the language of the sub-disciphnes of
haematology each one of which 1s becoming more and more inde
pendent 1s often comphcated and much of it 1s more likely to be
more readily und d by the the bioch t and the
mucro physicist than by those whose job 15 primanly the diagnosts
and treatment of disease  For the last named a number of books
dealing mainly of entirely wath the medical aspects of haematology
has also been appended

R hes of a more diately p [ ch are those
that have been carried out with radio-active tron and these have en
abled the mode of absorption sterage and utilization of this essential
" P to be foll "

Also of practical significance are the laboratory rescarches on
raitotic poisons and cytostatic substances in general  From these
labours have resulted such substances as urethane and mtrogen
mustard Those who regard the leukaemias as being neoplasuc
diseases will continue to hope that such researches will result 1n a
cure of malignant tumours 1a general

Amazing though stis the problem of bloed coagulation is suill un
solved or perhaps more ly sull has ble sol
each one of which 1s regarded as being 1 ry by its di
The hiterature that has grown up around thus subject 15 enormous but,
1n spite of the gaps 1n our knowledge results of practical importance
especrally 10 connexion with the use of anti-coagulants 1 throm
bonc disorders has become of great value

In order that those who may wish to follow the most recent
advances 10 the field of haematology cando so a list of the journals
devoted to the subject 1s appended
Blood (Ametican)
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Epilogue
Acta Haematologica (The Joutnal, of the European Society of
Haematology)
Revue d Hématologre (French)
Le Sang (French)
Haematologica (Itahian)
Folia Haemartologica (German)
Each 1ssue of th:se Journals contatns papers on all aspects of
but ly few are of d terest to the

practising physicran

Reference books are numerous but all suffer from the disadvaatage
that they are not quite up to date  The following are among the most
useful
Chmcal Hematology W W Wintrobe (20d editon 1946)
Blood and Blood Diseases Hellmeyer & Begemaon (1951)
(This umque volume 1s 10 German but 1s cestainly the most complete
reference book on Haematology available)
Disorders of the Blood L E H Whitbyand C I C Bntton (6th
edition 1950}

Those interested 1n the still almost entirely academic subject of the
ultra structure of cells will find detals 1
Cytologte Sanguine M Bessis {French) (1948)
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Actinomycosis 192
Agglutinins

m acquired Laemolytxc Jaundice 92

blood group 31
cold

1n paroxysmal haemoglobinuria 98

1n virus pneumomnra 197

10 haemolytic disease of the newborn 99

Coombs tests 104
Agranulocytosis 187
Albers Schinberg s disease 114
Anaenua 37

achrestic 81

aplastic 43 109

acquired haemolytic 90

causes of 38

chronic hypochromic 51

Cooley s 89

dimorphic 68

haemolytc 41 83

nfective 191

1ron deficiency 39 49

Lederer s 90

leuco-erythroblastic 116

megalocytic hyperchromc 37

fish tape-worm 80
gastro intestinal disease 79
liver disease 80
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steatorrhoea 73
myelophthusic 109
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Anaemia—continued
peraicious 59
of pregnancy 78
post haemorrbagic 44
sickle-cell 88
malleolar ulcers n 8
simple chronic 46
symptomatic haemolytic 103
Anticoagulants 170
Appendicitis 192
emc
1n treatment of leukaema 133
Arthnts 193
Athrocytosis 165
Auer bodies 139

Banti s disease 196
Bence Jones proten 18 144
Black water fever 99
Blood
groups 31
normal figures 32

Ciucken pox 194
Chloroma 137
Chlorosts 51
Coagulation 26 167
Coeliac disease 76
Coombs tests 92 104

Dengue 194
Diconmarol 170
D1 Guglelmo s disease 153
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Diphthena 194
Donath Landsteiner reaction 98
Dysentery 194

Elliptocytosis 96
Endocardiis 195
Erythraenua 150
Erythroblastosis 32
Erythrocytosis 148
Erythropolesis 27

Felty s syndrome 193

Gaisbdck s disease 151
Gargoylism 166
Gaucher s disease 162
German measles 195
Glandular fever 183

Haemoglobinutia

march 98

nocturnal 95

paroxysmal 97
Haemolysins—see Agglutinias
Haemolysis 105
Haemophitia {73

air 11
Hand Schuller Chnstian disease 10 165
Heart 18

Henoch s putpura 6 181
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Index

Hepann 170
Hodgkin s disease 156
Hypersplemism 116
1 Felty s syndrome 193
n Gaucher s disease 164

I
Icterus gravis 100
Influenza 195
Iron
metabolism of 56
J
Jaundice
acholurtc famuly 84
maleollar ulcers 1n 8
acquired haemolytic 92
K
Kernicterus 99 102
L

Leucocytes 28
Leuco erythroblastic anaermia 158
Leucosarcoma 137
Leukaemia
acute 137
basophil 128
chronic
treatment of 129
chronic lymphatic 129
chronic myeloid 121
eosinophil 128
monocytic 141
Naegel: type 128
sub acute 140
NUMBERS IN BOLD TYPE REFER TO THE MAJOR REFERENCE
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Lipoidaemta
diabetic 165
Liver
chmeal 15
diseases 196
puncture 25
Lymph glands
clinical 16
puncture 25
Lymphoblastoma
giant follhcular 161
Lymphocytosis
acute infectious 185

Measles 197
Menmgiis 197
Mumps 197

Nails

chimical 11
Neutropema

pnmary splenic {17 187
‘Newborn

haemolytic disease of 99
Niemann Pick disease 165
Nitrogen mustard

1n Hodgkin s disease 160

n Jeukaemia 135

[e]
Osler Weber Rendu disease 6
Osteopetrosis 114

Pallor 4
Panhaemocytopema 117
Paul Bunnell reaction 184
NUMEERS IN BOLD TYPE REFER TO THE MAJOR REFERENCE
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Pel Ebstern syndrome 156
Pellagra 78
Petechiae 6
Phenythydrazise

n polyeythaema 152
Phosphiorus radio-active

n Jeukaemia 135

w polycythaemsa 152
Plasma
Plummer Vinson syndeome $3
Prneumonia 197
Poliomyelitis 197
Polycythaemia 150
Price Jones curve 55
Pruntus 9

Red cells

types of 26
Reproductive organs 16
Reticulosarcoma 158
Reticuloses 154
Rhesus factor 99
Rheumatic fever 197
Rubelia 195

Scarlatna 198
Schbolemn s purpura 6 181
Smalipox 198
Splenectomy
w achoturic farmly jaundice 87
1 acquired baemolytic anaenuc 94
effects 30
11 essential thrombocytopeasa 179
m Gaucher s disease 164
1o hypersplentsm 118
1 Lederer s anaermia 92
thrombosis after 30
NUMBESRS IN S0LD TYFE REFER TO THE MAJOR REFERENCE
212



Tadex

Target cells 50
Telangiectasia 6 180
Thrombasthenta
hereditary haemorrhagic 177
Thrombocytopena
essential 177
sedormuid 180
symptomatic 180
Tongue 11
Tourniquet test 7, 177
Trichinrasts 199
Tromexan 170
Tuberculosis 198
Typhoud fever 199

Ulcers malieotar &
1 acholuric jaundice 8
m sickle-cell anaemia 8
1n thrombocytopenta 177
Urethane
m leukaenua 134
1 myelomatosis 147

nnc
general 17

Vitaoun
B6
1n agrapulocytosis 189
B1270

‘Werlhof s disease 177
‘Whooping cough 200
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