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A B S T R A CT. 

The main objective of the study was to show that leukaemia 

was more common in Kenyan Africans than has been the belief 

from impressions . Literature revie\\' revealed that there 

~ave been sporadic case reports of leukaemia in Kenyan 

tfricans since 1924 . Howeyer, increasing leukaemia 

docwnentation has only featured in the seventies because 

of the progressively developing aNareness and interest in 

the disease (Table 3, page 20) . 

This retrospective and prospective study covered 456 cases 

of all types of leukaemia diagnosed at tlte Kenyatta National 

Hospital bet\'lcen 1971 and 1977 . Those cases admitted to this 

hospital were further fully investigated and treated if they 

did not die ~ediately . Then several clinicopathological 

variables and biodata were analysed in all the cases . 

The overall national crude incidence is 0 . 5 cases per 

100,000, with a maximum tribe-specific incidence being 

1.2 cases per lOO,OC•I. Childhood (below 15 age group) 

l~ukaemia accol!Ilted for :3~ of .. :1 type.; of leukaemia, giving 

an inc.iden~,;e of 0 . 3 cases per lvu, 000, in contrast to r.he 

adult incidence of 0 . 7 cases per 100,000. llo\vever , 48% of 

all acute leukaemias occurred in childhood as compared with 

only 4 . 7% of the chronic types . There is a peak occurrence 

of all types of leukaemia in the first decade of life, with 

a minor secondary peak in the sixth decade . The nadir 

app~ars in the 4th and 5th decades . There is an apparent 

deficit of acu~e lymphocytic le~~aemia in the 0-4 year age

group but acute myelogenous presents \vith a peak in the 

second decade of life . Chx on.ic granulvcj·tic has tlte highebt 

prevalence in the ~0-40 year age-group and chronic lymphocy~ic 

in the 40-70 year peri~d. There is .:m overall male to 

female ratio of 1.~7 : 1, but the childhoo~ ratio is 1 . 7 : 1 . 

Tribal distribution correlates with pr~ximity o: various 

tribes to medical services and there is no obvious 

geographical pa~tern . 
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Leukaemia typing shows that the myeloid leukacmias are 

t\dce e&S frequent as the lymphocytic types, \dth the 

flollowing distribution: AHL (including myelomonocytic) -

11.6%; ALL (including acute prolymphocytic) -14 . 9%; 

.tll-SCL 5. 5%; A'loL- 3 . 3%; AUL- 0 . 91; CGL 28 . 5%; 

dLL - 15.3%: ALSCL emerges as an important entity, which 

occurs maximally in the 5-9 year age-group. 

The general behaviour of leukaemia shO\o/S no gross 

difference from what is known about leukaemia f1'om else-

where. However, subtle but important features stand out . 

The majority of patients present with advanced disease, 

most often in terminal stages, es is evidenced by the high 

mortality rate within the first month after diagnosis, 

frequent gross organomegaly, severe anaemia and thrombo

cytopenia, hyperleucocytosis (37% over 200xl09/l; 42% over 

30xl09 /1,) or marked blastaemia \vith the generally poor 

clinical performance . There is a high f1•equency ( 23%) 

of facial chloromatous presentation in childhood ~IL 

and ~~-~1L, which often simulate~. 3urkitv' s lymphoma . 

Cases of acute leukaemia masquerading as rheumatoid 

arthritis or aplastic anaemia are not uncommon. 

There were remission induction rates of 69% for all 

the acute leukaemias, in which ALL had 85% and AHL - 54%. 

None of the patients with AMoL or AUL attained remission . 

Sixty three percent of AML, patients dierl within one 

mont-h and almost all were dead within 12 months after .. 
diagnosi~. Only 32% of ALL patients died ,.,ithin one month, 

and 37% survived for more than 12 months (Fig. 20) . In 

childhood acute leukaemia, about 90% of ALL attained remission 

status, only 10~ died ,.,ithin one month and all had a 

median survival of 15 months . Similarly) 60~ of chi~ dren 

with A:·IL went in to remission and all haC. a median survival 

of only S months . The chronic leukaemias shO\o~ed orthodox 

features although CLL appeared to have a poorer outlook than CGL 

(Fig. 20). 

\ 
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The quality of survival, even if reasonable, was 

inlerrupted by a diversity of infections '"hich often 

c~sed death . Autopsy in 76 cases confirmed that death 

w,s due to haemorrhage in 24%; infection - 20%; multiple 

causes - 16~; other causes, including organ failure -

30%. No disseminated fWlgal infection was encountered. 

The problems of diagnosis \'lith consequent underdiagnosis 
I 

of leukaemia in Kenya are highlighted. Effective 
I 

management of this disease, in Kenya, is beset with 

problems of ignorance by the public, patients_, as well as 

the lack of medical team work and the prohibitive socio

economic factors . 

Thus, leukaemia is a common disease in Kenya, as it 

also accounts for 4% of medical and paediatric admissions . 

Its behaviour is, in general, the same as is known about 

it elsewhere, although it appears to b~ more aggressive, 

prJbab:!.y due to the le"':e presentCJtion of patients . There 

is urgent need fC'"" est ::tblishing its precise incidence by 

community survey& ~-=r d "llso fer a thorough study o~~ 

associated aetiological factors . For the present, acute 

aware;1ess of its existence is mandatory if early diagnosis, 

which is a prerequisite to successful lltanagement , has to 

be made. 
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Preamble . 

One to th·o decades ar.,o, leu.kacrnin, ru,d in 

ptu•ti~ulnr acute J cukacmia, \\as considc••cd \.IIH~nnunon 

in Africans ( 1-5) an1l consequently rcatuPed vct•y 

litt;le in the hnn:t.th st.atist:i.cs as a cause of 

morbidity and mor·ta] ity . H 0\·:ever, with the ch .·mging 

patt•~rf! .i.n disease structure, due t.o i_mproving health 

care and successful cvntrol of couununicable diseases; 

the impor"t~ance o'f chronic degenerati' c pr·obJ ems and 

cancer, lculwemia included ( 6) has crnc1·gcd. \ lith the 

ubiquitous appl.icat .ion of agPiculi;uJ•al. chomj C<tl~ f:or 

w<: '~c.:. und inse;ct killing, widesprea~ usc of x-1·ay::. for 

radiod:i.agnos Ls , "Lhe stupendous prolifl!l'.ttion. of w·u~s 

\vhosc lcukacr.,ogenic potcnti a l is w1l:no\·:n and :iJnpr·ovcc~ 

d:i.a{;,"tlOstic facili.tie. , leukaem:·_a is on the twdoubted 

increase in devclopinf{ countries, Kenya being no 

exception. 5 incc J.cukaerl!ia is thef•cforo going to 

increasingly feature as a great canS'! of morbidity 

and mor·t·-nlJ ty am on']; other cancers , :-;t-udies of its 

incidence, epid~miology bnd biological bch~vjour arc 

essential for health care pLuming and delive1 y. 

'!'he mc:t .i.n vb..i ~~c-t.ive r>f this study is to at l;cmp-t 

to show l.hat J eul~aemia is more conunon :in Kenya t.han 

has been prev 1ousJ.y bclieYcd, hy d(> 1. i..rt<~ating H,s 

inc; dencc and cpideJ,iology. An appra.i l"al of its 

biologict.~.l behaviour, aet.io 1.og.:.cal factut'S <lnd l'CSponsc 

to treat1ncn t i.s included. The study t;hel·cfoi·c c0vers 

a hi.:;tor·ical l'CViC\·: of the concepts in the evolution 

aud definl t:i.on of louknemi .'1 ?.S a disease ; it.~; fJattcrn 

in trop.ic;!l Africa as can be ascertained f1·o:n t.hc 
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literature review of the lase 'two decades; titc 
problem as .i.t ,,·as seen ·in Kenya from 192U-1977 frolll 
documentary evidence, and 1 ~ukaemia as S•"!en fJ·c,.:t my 
persona) rctr·ospcctivc and prospccti ve work covering 
seven yc ·tr~, 1971-1977 inclusive. 

Hi.storiC"!al not.e . 

Although lcukaem.i a could hav~ cx:i.sted as a 
diseuse during the era people like Ilippocl'ai...<"S 
practif'cd medicine, it \:as not until Vclpcau (7), 
gave the first; accurate account of it i.n 182.7 . His 
patient, a 63-year-old-n:ale, pre::;clt'tcd ,,-itll prominent 
abdominal S\-iCll.ing, fever , \\'eakncss and m •.i..nary stones . 
He tiied ~oon aftc1· admis£ion and at au~opny, the U.ver 
and spleen v.-cre enormously cnlaq;ed. The blood in the 
vc:o.sels \v a.s ciescribed as 11 looking like gruel , r esembling , 
in ~olouro and conf>ist"'ncy, the yeast oi l'\;!U wine; -- mo••c 
like laudable puci mixed with bl.ackish colourir:.g 
watter11 • It was also dw•ing the period 1836 to 1845, 
with usc of clinical information. and microf'copic 
teclmique, that workers in ::sevc1· a l countric::. at-1.,1..:111pt <"d 
to delineate the picture of leukaemia ( 8-11 ) . 

Virc;ho\~, in 1845, published ?. description of a 50-
year-old-female who had died af~cr a year ' s illness that 
,.,.a::; ch;u·acterized by vasting, abdominal s,,c 1_lin ~; and 
dio•·rhoca . A~ autopsy, she had gr•uss cnlar[{CJ.1~nt of 
the liv~t· anu spleen. L'he blood vessels Clrc dC'~cribcd 
as havi.n~ contained 11 yr·l lowish-'.llhit~, almo:.t greenish 
masg11 in whj ch there \<tePc very f~'" red bloocl corpuscles. 
The white blood cells \vcre great-ly inc1·eased in number . 
He, ho\ve 'Cr , fouud no cv idcnce of supptG'ative infection . 
Uul i.kc Ct'::ligic and Bcu11t:tt ( 10 ,11) , he d iu not 'Lhink 
th"t, hi.s patient suftc:rcd frou1 f'Y<H'mia (J2) . 
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He thet•cfore introduccu the term "leukaemia ( 1 3) 
t'"o yeax·s later. This term 1 _;_tcwally means 11 wh i te 
blood:1 , a phrnse 11 \'leiss Dlnt11 •.dlich he had used to 
describe the blood of his patient; in "the Gcx·man 
language . 

All ulong, the patieuts described h~ld been 
diagnosed at autopsyJ untj 1 Fuller in 1 846 ( 14), 
reported i,h.e fi1·~t case of leukaemia diagnos<:d during 
lif~ and couf i.r·mcd at .post-mortem. In subr>cllucnt 
years.; increasing numbers of patiellts diagnosed during 
life were reported . Bennett ( 15) described 37 patients 
with the disease, and seventeen of them had been 
diagno.:.;ed during life. The characteristic rcatures 
described in al~ patients up-to-date had consisted of 
chronic ill-health ,'lith loss of •,\eight , i!bdOJtliu c..l 
swell~ ng, fever and ~·;ealmess ; post-mortem fin dings \"ere 
those of t:.;l• ormow.>ly enl:11·ged spleen and li vel~, a.rd lymph 
node en!.argemc,d~. The blood vcs~cls contd.i.rH·d what 
l.ooked l:.i.kc pus, described severalJ.y as 11 yel.l.o\"ish
whit.e, almost grcen.i..::>h-mass11 • The microscopy of "the 
bl.ood vessel contents revealed large numbers of abnormaJ , 
granulClr and co] our less corpuscles . From these clebcri
ptions, the disease th~t was rec-ognized appears tv be 
\·/hut ,,.e identify torlay as chronic granulocytic 
leukaeJilia . 

Virchow, ( 16) sununarising his findings in his 
publicat.i..on.s of 1856 <lnd 1858 , (>ointed o~t (:,l1at; 
reactive "tr~ncii,or-y leucocytosis .• which was cunt~,lonly 
seen in inflanuna{.,oJ'Y diseases , h ad to be di~tinb-uishcd 
from th~> lH'ogr.!ssjvc disea~e that he had given the name 
"1eukaemin 11 • In l eukaemia, the '"hite bl.ood cells '"ere 
not only increaoed but there '~as a reduct-ion in the l'Cd 
cello ;md changes were also noted in ot.h cl' org<Hl.S . 
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lie therefore classi ficd t;hc cli.:,ea:-.e iutu t,,:o types: 

"splenic leukaemia", ,,•hi.ch \•las charactel'iJ-.cd by :;,plt•nic 

enlargcm~nt; "lyntphatic leukacmia11 , which '' <•s fcatut·ecl 

by gcncr·a.l lymph node enlat•gement . He fut·thcJ• d..Lst;i

ngui sh.:-d the t'"o classes of J.cukaemia by t.:.sc;} of cytology ~ 

where he fow1cl thai.- in lympl~<ttic lcukacmi:: t;hc!'e '' e1·e 

smaller- ceLLs than in splenic leuk:lCmia, and that tJ.~ 

sma] lc:r cells contalJled only one nucleus. He also 

suggc sl-ed that the l~sions in the spleen ·and lymph 

nodes resulted fro!n hyperplasia o.J' the not•nwl clcmC'nts 

whereas organs Sl.!Ch as the liver and the kidney we .. ·c 

infiltrated by abnormal cells px•cscnt; in thl';} blood.. 

Following the descript~ion or the t,:,.o chief Val·iet.ic, s 

of chrcnic leukaemia, frcidreich in 1857 (17), .idl;Ht.!..f.icd 

an acute fot•m of the disease a~1d soon aftcr\V."\I'cl.s, 

Blerme r ( 18) Pcport;cd leukaemia in a child for the fi1•st 

time . 

Boac marrow invol Yement .ll1 Lhe leukacmi c process 

was first poinf; ed out by Newll«nn (19) in the period 

J 870 to 187 8. His init..i .. :l obscrvat.ions \·lC!"C made <!t 

an autopsy of a man w!Jo had died of 11 splenic11 lc~~aemia . 

He ,.;as impres s ed by th<.'- abno1·ntal appe:u ance of the bon<.:;. 

marrow which was not., re<.i like that of a n.orm~l individual 

but appeared 11 dirty, grcenish- yellow-likc-pus 11 • In 

l"Cferring to the evolutionary concepts and terminolog y 

in leukaemia, he championctl the view that there was 

11 a myelogenous ': type in addjt,j on to l.he recognized 

splcnlc and ] ymphatic for·ms . :r.nsp.i.te of Freitlre:i.ch 1 ::; 

accow1l- of the acute furm (17), lcwa.cJ·lia \'loS ~cnerally 

reg<~rded as chronic w1til the late ] C)th centn1"Y when 

Eb:-.t..ein ( 20) reported a patient ,.Jitl. acute Jcuk acmia and 

reviewed. sixteen othct· cases collected from l.hc 

lit<.!t·nturc . Thereafter, thct•c was a spa-t.,c of confj_rmatory 
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l"CJ>OI~ts . 

Hm:ev~t· > a major step fo1'warcl i.n t.he evol.ut.j on 

of haem:rtology \vhich al.:l:io led to an enormous inc1·c.:<lsc 

in kno,·:leclt;c nbout nor•mal bJ ood, hncmopoj e~'>:i.l" in genero.l 

and leukncmi.::_, ''as the iutroducf,_:.on of d i.f:1-cPcutial ~~tain s 

by Ehrliclt ( 2 I) . lie idcntifj ed all the ~.raP Lcties of 

normal pc1 iphcral blood leucocytes that ,.;c- touc.ty 

recognize in the various type::; of lcul.;.a;~m .i a. He al~o 

introduced n<.:\: st<Jining proccdUl'C:-> which bel peel to 

el:ll' j fy the nom~11~latu1~e difficulties in lcukacmlu . 

By these tcchuj.ques , he showed t-hat both the 11 splenic11 

and 11myc1ogcnous 11 types of leukaemia were character·ized 

by a proliferation of £:,rranul ocytes . The entity we knO\\' 

today as crythro-leukaemia wa::- fir3t allude d to by 

Hirschfeld in 1 8<)8 (22), who b elieved th·1t m.:my cases 

of act~te grauulocytic lcu!.;.aemia had red cell precu1 Hor-s 

in the leukaemic process as weJ.l. 

\'/hen Naegeli in 1900 (23) u~cd the l;ct·m 11 myelob1as"b 11 

for the fir::.t time, to refer to the non-gr•anular· cell 

from '~hich myelocytes were dcrjved, he was unabln to 

disting..tish it frl"lm lymphocyte prccursol·s . This 

findl11g provitl.cd some explanat-ion for what ha<.l been 

called 11 mixed 11 J cukacmia and acute transfnrmatio, .Ln 

the J ate stages of chronic leukft<"mia . In 1913, 

Rcschard and Schilling ( 24) described il!1 e~cutc leul{acmla 

of n ~::>pl.~nocytc:s 11 o1· 11 monocyte.s 11 , the type we kllO;., 

todf\y as tho 11 pure monocytic" leukacmi<.. Only a 

further six C.:lSCS of it were reportecl in t-he next; 

fifteen years; althou~h.> from l<) 30 om\ards, an 

inci~casing nw:tber of reports indicated a gcnct'al 

agrcemen t, on the occurrence of this type of leukaemia . 

l"L '"as then fn:-ther subclassified into the 11 Sc!dll-Lng 

typcn (pure monocytic) and the 1' N acgcli '' i-yp<• m• t.hc 
11 myel cmwnocyt j c 11 typt' . 
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11 Leuk~•er.ti a 11 , bee rune increasi:ngJ y rcc<Jt,"T'' L~cd, 

riot as a single clcm·-cut e•~t:i.ty, but a group of 

disor<lcrs that feat-ured a:l abnormal prolifr.:I·at_:_on and 

matw·at i.on in the bone marrow .:..nd then re:t r:asc of 

leu~ocytcs j nto the peripheral blood and 1 ympilOl'eticulnr 
tis.sues . These abnormal eel ~ s C\'Cntual ly infilt1·atcd 

many organs . Ho~•cvcr, once the nomenclature diff.iculty 
was ovcrcrtu<' , it was ~1 early d(:'monstratcd thnt there 

were two cl1lcf types ~,(' l eukaemia according to theit' 

behavioural nature , i. c . acut e and chronic . Further 

s ubtyping was de-Lermined by the nature of the cells 

participc.t. i.ng in the pt•oliferative process . lienee 

leukaemia, v;heth'-·1· acute or chJ•onic, could. be- typed 

as grauulocy~ic ( Ol' n.yelogenous), lymphocytic (or 

lymphatic) ana J astly monocytic . 

The in~rodu.ction of t h e sternal puncture aspira

tion in 19 29 ( 25), pC~'mitted the recognition , for the 
first tinw, of 11 alcu.ka<.-micll le.ukacmiit. A'f.. this time, 

multiplP. myeloma was identified as a n s ubl cukae1•tia 11 

of' plasma <.·ell lcuk.:1emia . Hore nc,,· types 0t lcukat::nlia 

were idcntj.i?ied as tim· went by . Di Guglielmo ( 26 ), 

descriued the firs~ case of acucc :terythracmic my0losis 11 , 

a disorder 'f..hat carri<·s his name up to today, and wh at 

had prolHtb1.y been alluded to car.U .er by Jl iPschfcld ( 22 ). 

'.rhis reproS<'!nted a geueraliscd proliferation of abnormal 
crythroblasts i n the bone marro· .. :, analogous 'f..o t lte 

leucocytic prolif'cJ•a"C! on that was seen in acute l cul•acmi.:l. . 
The tet·m 11 1 cucos.:tl'Coma11 , first used by Sternberg ( 27 ) 

' U.cnoted 'those cases of 11 lympho.sarcoma11 which h ad a 

l~~taernic blood picture. This was further confirmed 

by I saacs ( 2 8 ) whe n he demonstrated lymphosarcoma cells 

in circulating blood from a p atien'f.. wlth 

lymphoma , thet-eby intl'oducing the term 11 lympho5arco:na 
cell lcul<rtcmia!1 • An increa~ :i ug number of cytolor;ica l 

I 
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vm• i.an1;s of leukaemia \'.'ere sub!"equcn1;ly dt!Se••ibcd. 

\V.ithout. con::..idcr:i.ng the chronol ogicnl ordct· ill whieh 

they first appem·ed in the l .iter•nturc, they included 

untl i ff.cr~:mt.iat;ed leukaemi:l, chroni.c monocyt:.ic leukac•n:i.a, 

leuknc.11ic reticulocndotheJ iosj s ( :!9), co:<"; i nopld.J..i.r 

leukaemia, acute promyclocyt:J c 1 cukacud a ( :\0) J b..i.::>up!Li lie 

or• Jhnst cell l(·ukaemia ( 31), prolymphocyt:i.c l..;uJ...acmia 

and :;o on . Host of these arc rnre, but they can be 

typed tairly accm•at<:ly by use of physic.al features , 

cyt:.ological appear;mccs and cytochemical churactet·i~;tl.cs. 

The f.i.rst description of a 11 p1·eleukaemic11 state appeared 

in tl.c e;!r•ly fj_fties, \·:hen Block (32) , reported ca:.-->cs of 

11 prel.cuJ.:acmic etcutc human lcukaemia11 • 'Phis is an ill

defittcd process which l.s characterized by bizarPc 

clin·i cal sympt-omntology and hacmatological f lndings \vld.ch 

may prccetic an overt leukaemic process aftc1· a varyj.ng 

per .i od of time. 

In suwmary, l eukaemia is , today> conr.ldcred as a 

neopl as tic process which is chnrdcterized by generalized, 

purposelc::;s and self-pcrllet.uat-ing abnorm.t 1. prolifcr•al.l.on 

or accumulation ( 33 ) of any of the leucocytic sepj_es . 

The procr.;ss is associated \d.th quantitative and quali

tativ~ abno1·maJ ity of white bJ ood cells in c:.tr-culation 

and almost al\,•ays leads to the tetrad of anaemia, 

thrombocytopenia, infection::> and organon.cg~dy ; and 

eventual] y, death . The nat1~.i:"C of the abnormal i..ty in the 

huntaf'l i~ i ll-wHJc1·stood, although the var.Lous types of 

J.euka<.:rlia , as we know them today, are c l assified. in 

Table 1 . 



Classification of leakae~ia (K~sili 1975) 

t I : ACU £E rOIU1S. II : CliRO~IC FO:~'!S . 

A) HYELOGENOuS : ' A) GRANULOCYTIC : (CGL) 

1. Hycloblastic. ( 1\.\.lL) 1 . Hycloid. ( QlL) 

2 . Hyclomor.ocyt ic . (A'~-~[L) 2 . Eosinophilic . l 

( AP- !-IL) 
I 

"' Promyelocytic . 3 . Basophilic . .) . 

4. Erythrolcukaemia . (EL) 4. ~Iyclon.onocytic . 

.s . Qt,hCI .5 • 
; 

13) HO~ OCY i'IC : B) HONOCYTIC : I l . Monoblastic . AHoL ) 

2. Hist~omonoc~·tic . I 
C) !..YHPHOCYTIC: C) LTIIPHOCYT!C : I 1 . Lymphoblastic . (ALL) 1 . Lymphatic . ( CLL) 

2 . P1•olymphocytic. (APLL) 2 . Prolymphocytic . (CP!..L) 

I 3. Lymp!1ooar-coma cc.Ll. (ALSCL) ... Lympho;:,3rcoma cell . ( CLSCL) .) o 

4. 11 II aj ry 11 cell (L . R . E . ) 

D) UNDIPF~REXTIATED : D) ERYTHROLE UKAE~1IA : 

Stem cell • . (AUL) -
E) PLASNA CELL : ~) S~10ULDLR1.\G : 

Subacu"Cc ) Oligolcukacmia or 
' 

Prclcuk .. tcmi~) low blast cell I COW1t lcuk.:.l(.;;mi;t. 
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Actio 1 ''hY. 
As i't is for the nwjority of human cancers, the 

aetiology of human leukaemic ic; mainly specul ativc 
I 

and lm·geJ y wtknohn. Hwnan leukacmo~cncsis i~, 

however, prohnbly a funct ion oi a mulbipllciLy of 

factors in the host and environment which 

intr ·Lcately int<..·ract to cause leukaemia as an end 

produce ( 34) . In con~rast , animal leukacn,i.a i s known 

to be induced by several lcukaemogens , both in nai.,ural 

and m·pcriJ:ieni.,:ll situat~ons . Apat·t from genetic 

predisposition to lcw,aemi a in the AK
3
R mice; avinn 

myeloblastosis, feline, murine and bovine leul.:ccmia are 

of viral aetiology and can be lnduced by chemical 

ca1•cinogens as ,,rell. Chemical carcino~C:n:;_, p<•t tjculnrly 

th~ cyclic hydrocat'bons can induce leul"acu1 La in 

e>.pCl'imeni;al an:i.mals , either by activatiug :votcs)(,i.ally 

oncog~aic v.iru.sc.s or causing chron•osom<~.l domagc. The 

incompetence of the immune mcchauism is lm0wn t-o i.)c:;: a 

major predispo~ing .l:actor in the developmen\; of 

lcukncmia in mice and the role of radiation as <' leul{.ce

mogcn.; c agent .Ln animals is also well cstabJ iF,hcd ( 35). 
The precise role of these factors in hwnan ' cukacr!lo

genesis is Uflccri.,ain because the information av;d lahlc 

is mainly based on epidemiological and cwrunulntivc data . 

The insurmountabl c problem of lack of confj rm<JtOl'Y 

evidence is due to i..he fact that it is .\gai.nr->t ethical 

pr i.nciplc:s and regulations of human expct·imcni.,ai.,ic-n to 

culpably induce l<:uk~tcmia in an iAdi~idual fol' 

cxpct•imental sake . ~~cverthclc5.:> , a br.icf revi<.:\'>' 0f the 

circwnstantial role played by each of the lcul~~cmogcnic 

factors is outJ incd in the fo) lo,.,i.ug .. pal'Harnphs. 
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:-.. Genetic pPndis!')os it. i_on. 

Studies of hwn~n lcukocmia occurring in familic:::. 
incJ.icatcs tl,rtt s.i LJJ..i.ngs of a leukaemic child have ~ 
21 times ri:::.l.: or 8 . 1% concm·dancc of developing 
lcukaC>t!lia \dlcn compared wi{;h wll'elatcd membe1•s of thl' 
population . This suggests the !'resencc of an oper: .. rL i.vc 
lcukaemogcnic gene. This becomes more obvious in 
con::>a:1gu incous Jfiat'Piages ( 36) ar.d impl j C<'ltt'!-3 an autosomal 
recessive pat;teru of ·i niter ituncc . The role of gcn<'tic 
predisposition is clearly cvid(·nt in monozygotic twins, 
who ha\ e abO\d. 20- 25~ conc01·da .. 1ce rate of devel oping 
leukaeJ"iet, when it is ncglig-il>le in fratct·nal twins . It 
should however be realised that; familial leukaemia occu1•s 
in a sct(;ing where ext.,rin.:>ic lcukaemogcnic factors a 1·c 
also operative . For instance_. most of the leukaemiD 
repo1-t ed j_., r.1'1:"10 -'ygctic t;v.i.ns occurs iu ~.;]u..; f il'!:i:; Y'...! ar 
of J.ife, an observation \:h.i..ch incrin>inatt•s a prenatal 
leul~uCLiObcc..;.c agcul.. .. ( 37). Jt is well knO\oJn -that most 
congenital constitutional disorders arc as~ociate:d with 
cht·omosomal aberr<Jtious , which are also linked \vi.th a 
high ri:::.k of acute leukaemia ( 3'3). These chromo::..or.wl 
abet ratious include G22 trisomy in Down I s syndrome 
in which -the risk of J cukacmia is 20 tim~ that; 0f the 
general populat:i on ( :;8). The i~crea::>cd frcqucu.cy of 
chromosomal i.Jreak age j n cultnrcs in Uloont ' s and F <mconi I s 
syndro;ncs is associated Hith a relatively high r'isk of 
acute nyclogcncus lcul~;:cm.ia . CunYersely, rclc.t~i' c..; of 
patients with familial leukaemia have b een dcmonstrat.0.d 
to carry chromosomal abcrl'ations. The sex chromosome 
trisomy in -the Klinefelt.cr ' s syndrome and -th e D-trisomy 
of rattnu ' s ~::;yndrome haYc bc-cn J•eportc-d to have an 
i ncreased susccpLibilit..y to l cul,; acJni a ( 3&) . T!JC' mis.3lng 
Y in chronic rJranulocyt..:i c le:.u.kacrt.i...:t , the C abnot·maLi.t:i es 
in mycloprol ifcJ·a-t.i..ve dj s01·dcr~ ( ~9) un d the a n euploidy 
encountcl cd in the acut;c lcul.:ac:.tias, \vhcthc.:J~ 11 pttsseJlt..,ct·s•r 
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or 11 dri vers 11 are additional pieces of infol"m3t.ion 
that- corroborate the genetic role in lcuk.at:mogeqehi.S. 
l-iore rc-cently, hO\iCVCl', liLA-A:! aud B 5 types haYe been 
fow1d 'to be siguificantly frequent in indi'" iduals h' i.th 
acute lymphocytic lculcncud a, whereas IJLA-A/1312 show a 
deficit in acute myelogenous le~'acnia (40) . 

b . Viral leukaemo~ens. 

As stated above, there is a good deal of confil'
matory evidence to incriminate viruses in the aetiology 
of nnireal l<'ukaemia, but the information available in 
human leukaemia is purely circum~tantial. Virus-like 
particles have been fow1d in le~'aemic eel] s, sct·urn 
and urine of pati.cnts suffering from leukaemia (41). 
Type C-ox corna virus of the simian type has been 
isolateJ. and purified [J:'Om human myelogenous leukaemia 
cells ( 42). The significance of '(,his finding is st.i.ll 
question~ble . ~~other piece of evidence comes from 
the clustering of leukaemia cases in time anu space l>cing, 
evidence of an infectious agent , probably, a vil,US 
playing a role in the causal tran.bmission of leukaemia 
( 43) . 

c . Chemical J euk ;~emogens. 

Epidemiological data suggest that. chemical 
carcinogens play an important role as l euJ...;wrnogenic ageni.,s 
in human le~~...tcmia, either as activators of potvntic1lly 
oncogeniG viruses, suppressors of the immune surveillance' 
or de novo inducers of leukaemia. Bcn.t;ene was the first 
agent to be causally Dssociatcd with l eukaemia (44). 
Studles of benzene handlers in industries from many 
parts of the world have revealed excess of leukncmia in 
the risk {~roup as compat·ed with the gen eral popnlati(•n . 
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As ,..-ell as suffcrjng a hlgh rj sk of aplastic anacmi a , 

bcn.zene workers have an excess of chromof-'omal abet•t•a

tions . An increased risk of acute non-lymphocyLJc 

1cukaenia has bc~n reported in p~rticnts treated for 

cancer with cytotoxic drugs, especially a l kylating aa:cnts 

( 45) . The lcukaemogcnic putenti:tl is probably r e l at-ed 

to their clnstogcnic capacity . The risk increases wLth 

the intensity of chcmothePapy and duroti9n of sw·vi.val , 

reaching a peak of 5-10% of the t r eated patients lo ten 

years . Other agents that have been blamed for being 

leukaemogens are azathioprine and chloramphenicol when 

used for treating non-neoplastic conditions . 

d. Rad.:.ation J.eukacmogenesis. 

Ther e is solid data to indicate that i rradiat ion , 

be it accidental, t h erapeutic or diagnos·tic is 

associated \vith a definitely increased risk of leukaemia 

in the exposed populations. The .l a:-ent period between 

expost~e and development of leukaemia is of the order 

of 1~ years with a peak at 7 years. Although there may 

be linear radiation dosage reJ.ationship and the incidence 

of acute l eukaemia induc e d , 4 00 rads appear to b e a 

limiting dose below whlch the relationship b ecomes ill 

defined. The bct:;t data for accidental exposure ar·e t-hose 

from the Japanese populations of the Nagasaki and JJirosh:i.

ma cit.ies who suffered the effect-s of atomic bomb 

explosj ons in 19 45 . The incitlcnce of acnt e a.""ld chronic 

granulocytic l eukaemia increased over and above t.hat 

expected for the general popuJ at.ion , attaining a peak 

at seven y ears , and \~as still demonst.rnble at 14 years 

( 46) . The incidence '"as hig hest at the e pic entre and 

progressively d iminished away f1·om it . 

It h as been clearly s hO\·:n that patie nt s who r eceive 

radiothernpy for ankylosing s p ondylitis ; 32P, for 
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polycythaemia rnbt•a vc1·a, and 131I for• thyroid cancet• 

h ave shO\~·n an incJ•cascd risk of deve loping leukacmin 

( 47) . Diagnostic 1';1dlntion in the pn·natal per·lod~ J :-; 

another facet o-f 1 3d i..ation th:rt, has be on a.ssocicttcd \d t;ll 

increased incidcnt;c of acute leukaemia of childhood .in 

the offspring of the irradia~ed mothe rs (48) . Lastly, 

United States radj olo1•l .st.s, folloHcd up for a long t inH', 

have s ho\\rn evidence- of increased susceptibility to 

leukaemia ( 49) . 

e . Immunocompetence and lr~ukaer.lOr,t~nes~ 

The role the c.lcfi<..:icut immw1e apparatus pla)·s in 

J cukaemogenc!:>is should not be w1derest Lrnated. There is 

increased frequency of malignancy, lcuka(~mia not 

excepted, in people ,,•ho, Nhcther due to age , dis~"ase o1· 

therapeutic inunll.Ilo-suppression have r•educed jm.-nunocompe

tcncc ( 50) . Elev.:...ted frequency of acute leukaemia has 

b een reported in immunodeficiencies ~;uch as \visk.ott.

Aldrich syndrome, at.:txic telangiectasia, congenital 

agammaglo~bulinae~ia and auto~rumune disorders (37) . 
Inununological d0ficits compl.;i.cat.i.ng treated Hodgkin ' s 

disease and multiple myeloma in the long survi•1ors m.:ty 

offer part of the explanation for the increased 

occurrence of, prcdomj n;mtl):_, acul,e myelogenous leukaemj a 

as a terminal event in the~e conditions . F iilally, the 

fact that immunothel'ilP)' tcnci..-; -to prolong_ renunis~ ion times 

in acute myelogenous leukaemia serves as addi-tional 

indiPect evidence fot' the role of :i.Jnr.tw1e incompetence 

b eing a C()f acto1· in J e ul.:...t<-• lugcuc!:>..i.s . 

Tn ciciencc . 

The occurrence of leukaemia is world wide, al-thoug h 

the figures availabl c stJ·on~ly suggest, that there is 

consicterablc variat, ion (51) in .it,s in.~idcncc \vith t' <:ga1·d 
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to gco~nphicaJ., racial, social, sex, age, and t..ype 

dist:ribution . It is, for exrunple, alleged ~hat- lcukncmin 

has a lowc1· predilection for the black race than the 

"'·hitcs. l'he American \\'hite children belo\~ 15 years have 

an incidence of 3. JS iu 100,000 and black American 

children 1. 42 in 100,000 of acute leukaemia (52). Female~ 

have, generally , a lower leuk i cmia incidence than males 

with ratios varying from 1:1 . 3 to 1 : 1 . 6 for all types 

of leukt.temia. \•/hercas: the Japanese suffer the lowest 

rate of chronic lymphocytic leukaemia in the whole world, 

African children have much higher rates of acute 

myelogenous leukaemia than the Caucasians . Similarly, 

the myeloproliferative syndromes , except for chronic 

granulocytic l eukaemia are relatively uncommon in Africans . 

The variat;ion in age-type dist-ribution becomes manifest-ly 

clear when it is realized that the chronic leukacmias 

are diseases of the ~dult and t-he aged, but rare in 

childhood. There is a peak occurrence for acute l eukaem.i.n 

in the fi ·~st and for the chronic leukaemias after the 

fifth decade . Both tile acute and chronic forms cccur in 

almost equal propcrtions, although chronic gra11.ulocytic 

leukaemia is more couunon than chronic l ymphocytic . The 

frequencies of the major forms of ocutc leukacmid vary 

tremendously from age to age , one geogrophical locality 

to another and series to series {Table 2). 

It is a general consensus of many workers that. the 

Forld iucidence of leukaemia is on the ~ncr ease . However , 

some believe that this is, rel ativc,due to imp1•oved 

diagnosl,ic facilil,ies but others advance evidence for 

a gent~ine increase . If there is real increase, then the 

e~1anrcd u se of associated causal factors s uch as 

rad.iation and drugn could b e a possibl e expl anation . 
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Table 2: Geographical variation in t~e frequency of various 
types of acute leukaemia in scr~~s reported from Africa . 

SOt.JRCE OF IKFCR."1ATIO~t AHL ALL ~1oL OrHERS 

1. Uganda (6~) 22 16 1 7(1 EL) 

2. Congo (63) 5 - - 12 (2 EL) 

3 . Kenya (66) 28' 15 2 10(1 EL) 

4. Kcn~·a (78) ') ~ 17 0 (1 (1 LL) I ... .) 

-s. Nigeria (77) 34 27 16 12(1 EL 

------
6. Rhodesia ( 8,~) 11 15 - -
7 . Present ser~cs (Kenya) 142 93 15 6(2 EL) 

I (25 
ALSCL) . 

TOTAL 

46 

17 
I 

ss 

43 
,. 

89 

26 

256 



J.cuka<: d., c.~£.::!.~ation i~__J;:·oE~] l .. ft•ic~
durint; tll_e J ast t\.'O dec:!.~ 

Tht.; p~acit;y of litcr-atul' l!, on lcukacnd a in 1;ropical 
Africa, in tlte yeaPS pl'C~ccd.int-~ 1960 i..-; str•ikiug. This is 
probably hccnu:::.c J cukaemia \\'aS <..t~-.sumcd to be in deed l'<.u•e :i.n 
Africa ( 53-5•1) as it was fut~thcr stipulated thu1; tbc acut-e 
fot•r.tf and childhood leu.l"aemia were even much J·arc·l' (55- 57). 
Hcnc~, any informa.tj.on av<..tiJ able· on leukaemia iu t1·opical 
Africa, bc~fore tllc sixties, :is harely scanty . Th Ls infoi·raeti;ion can be dividccl. into tlu•cc :forms : sporadic ca;;;e J'eports , s uch as that by de· Doel' and Allen (58); reports based on the 
anal;ysi& of cancer case~ fron, cnnccr registries (59-61); 
analysis ba.scu on caust.·s for \·Jard admissions in hospitals 
(54). The majorit.y oi t,hese reports ment-ioned nothing 
c.bout the cpldcrniology or behaviou1" of leukac:n.i.a in Africans and also m<.dc no attempt to doc1.unent the clinico-pathologicnl picture of the disease . They, however, indicate that during 
this period, leukaemia formed between 1- 2% of all the cancers reported from the vc.1rious coW1tries of tropical Afrlca . The figures showed a preponderance of the chronic leul.:<1emias with only a few acute ru .. d childhood forms . 

Interest which \Vab developed in the pat,tcrn of 
leukaemia in ~ .·opical Af1 ica fr-om t-he early sixties is 
evident frore the sudden increase in reports on tile speci
fic retrospective and 1Jrospective surveys of the clj scase 
from va1 ious countries in Africa (2-5; 62-67) . These, 
fairly comprcht.n&i vc , studies not. only, docwnented the 
incidcmce of leu.lwcmi<l in Africans , but also its 
clinicopat,holo~) cal pattern. Some of the reports 
(3-5; o8) have claimed that there is a clear deficiency 
of childhood leukaemia in African c; . This contentio:1 
Has corroborated by broader cancer surveys ( 69 ) . 
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Ncve1·the l essJ uthct~s ( 6 3-66) repu1•t ~ubst<ultial uwnbcr~:> 

of childhood lcuk.,cmic"l in their series . 'l'l,c latteJ' 

rcpm•ts suggest that the concept of the J'<u·ity of 

ch.; 1 dhood leukaemia in African.,; has been ovcl't'Plphal:>izcd, 

even if there appca1·s to be a dc.licit of leukaemia in 

chil u en in the 0-4-ye<d' age group . There is further 

indicat-ion that the apparent deficit of childhood 

leukacH-nia in "Lroplcal Aft~ica is accounted for by gross 

undc1·diagnosis (64-67). However, all the scJ•lcs seem to 

b e w1auimous on "Lhe fact- that the incidence of adult 

leukaemia iTl Africans is probably the same as that in 

Europctlns or Americans. Apart from claims
1 

by Haddock 

( 4) _,that chron:i.c lymphatic leukaemia was the most common 

in Africnns, the rest of the series report- t-he dist-ribu

tion 0f "Lhc various types of leukaemia as fairly s.imilar 

to that SC'C:l in the \Vester·n countries, as given by 

\vintrobc (70). All the reports have docwnented undoub

table male preponderance . The clinical presentation, 

except for the high frequency of chloromatous t-umours 

in acute myelogenous leul ... aemi.a. in children ( 71) , shuw 

no extra-ordinary fea"Lures . 

The sirli.cs also saw a limited nUJnbet' of reports 

on lcukA.cmia in tropical Africa , based on studies of 

anaemia in hospital in-patients (72-74) , on cancer surveys 

( 7 5) J as well as on studies of malignant lymphoreticulae 

neoplasms (1; 76). These st-udies tend "Lo glvc an 

erroneous plctu .. ~c which suggests that leuk acmia is an 

extremely rare disease in Africans . Some of them do not 

evun ment-ion the c.lisease at all (7 3) . No rationalised 

specif:.c tl~eatmci~t, except '"ith supportive blood t.,l'ansfu

sion~, is reported in any of these series . 

Reports of leukaemia in t1'opical Africa :i.n the 

sevC"n"Lj cs arc more cxt.cnsive, and also concentrate on 

p art-icular aspects of the discosc . For D1Stance, the 

studies of acu"Le leukae-mia in Nigc1·ia (77) and Kenya (78) , 
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childhood leukaemia in the Sudan ( 79), Tanzania ( 80), 

and Kenya ( 81 ) ; then cln•onic leukacm i a as seen in 

Nigerians ( ~2) ; pt•olymphoc)rcic leukal!mia in Uganda ( 83) 
and leukaemi:..:. in gener·al ( ~4) . Case reports of rare 

presentations have occasionally been documented; for 

example, leukaemia in pregnancy ( 85), congenitill 

leukaemia ( 86 ) and acute leukaemia '~itlt mastocytosis ( 87) . 
Conclusion drawn from these reports arc : leukaemia 

should not be considered unconunon in Africans ; the cJ ini

copathological pattern of leukaemia in tropical Africa 

is similar to that experienced in tempe1·ate cow1tries 

except for minor variations; there is a deficit of 

leukaemia in the 0-4-year age group; the acute myeJ ogenous 

"leukaemia is more common than acute lymphocytic leukaemia; 

there is still some amount of under-diagnosis which makes 

the kno\vledge of the i:;t·ue incidence of leukaemia in 

tropical Africa difficult; the respons~ of leukaemia, in 

~he African to treatment has yet to be evaluated from 

carefully planned thet·apeutic protocols and lastly, 

aetiological factors should be sought by help of 

examining the epidemiological patterns of ~he disease . 

Leukaemia rep0rts in Kenyan Africans between 1924 nnd 1977. 
Well authenticated cases or leukaemia have been 

documented in Kenya since 1924; infact , since the 

inou.guration of a local medical journal ('the pt·csent East 

African Nedical .J oul'n:tl). Thex-·e "·ere three case reports 

in the t\·Jentj cs (58; 88-89) but none from 19 30 w1til 

the sixties, (Table 3). 
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T able 1: Leukaemia c ::u:>es rcpo::.•ted in Kc:1ya since 1924 . 

Ye ar Number of cases reported. 

1924 1 ALL (58) . 

1925 1 CGL (8 8 ) 

19 29 1 CGL (89) 

19 30 -

1960 - None reported. 

1962 Number not specified ( 59) . 

1968 3 cases, c:;.cute leul ... acmia ( 7 2) . 
196 8 7 CdSCS_, leukaemia ( 74). 

1970 105 cases: 55 acute l eukaemia 

44 chronlc leukaemia ( 66) 
1972 43 case:; , acute leukaemia ( 7 8) 

197 2 1 case, acute leukaemia with Hastocytosis 
( 87 ) 

1975 1 case, congenital leukaemia ( 86 ) 

1976 10 cases, acute leukaemia (91) 

1976 1 case . acu"'...e l eukaemia in pregnoncy ( 85) 
1977 56 cases, childhood leukaemia ( 81 ). 

197 8 I Present series . 
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However, it is only during the last one decade th<1t 
l eukaemia 1•eports from Kenya, have featured in the 
East African literatw·e, documenting it not as an 
irnpot>t.ant C<..~use of morbidit)' and mortality in t.he cotUltry, 
but as a l'!ure curi osit:r . It \'las even popular t.eaching 
up to the late sixties that it was a rare disease in 
Kenya. Nevertheless, during this period, there '"ere 
several categories of _reports, not directed at tlocwncnting 
l eukaemia specifically, but, as part of either cancut· 
surveys in general (59) , analysis of causes of medical 
ward a~tis~ions (7 3) or analysis of causes of severe 
anaemia in in-patients (72) . Nothing \vas therefore kno\vn 
about the prevalence or pattern of leukaemia in this 
cou11try until Taylor ( 90) st.arted an organized bone m~rrow 
interpretation service and the keeping of statistics on 
leuka<.;mia at the then Nedical Research Laboratory in 
Nairobi . On ti~e other hand, t.he scven~ics have seen 
more comprehensive reports, focused on leukaemia, with 
a view of establishiug its incidence, epidemiology . 
biological behaviour and response to treatment.. Bot.h 
prospective and retrospective surveys , ... ere employed ( 66, 
7 8, 81 , 91). These studies have indicated that let<.kaemia 
is not as uncorrunon in Kenya as it had been previously 
contented. They have further shown that leukaemia of 
childhood is prevaleut, albeit '"ith an apparent deficjt 
i.n the 0-4-year age group . Jlo\vever, the type distribution 
analysis has revealed the higher incidence of t.he non
lymphocytic acute leukacmias than is reported from the 
,,•estern Horld. Acute lymphosarcoma cell leukaemia has 
been given promin~"nce as an entity in one of the series ( 81) . 
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Treatment;, using modern chclnot.her;~pcutic agent;::; has 

been used, with good results ( Sl, 91) although definitely 

infcri01• to the r·csttlts achieved jn more speci.aUscd 

ceutres in America ot• Europe . 

The fibrurcs obtnined from the 1 i.l;era·~uPe , particularly 

before 1960, obv i ou.nly give a wl'ong impression of the 

i .ncidence of leukaemia in the Kenyan Africans as the 

medical ser·vices, lc:wc. alone tlu: dingnost i c aspects, 

were largely W1dt" r..:lopcd. Hence, with Lhe long cherished 

misconception th~t; J t~ukaemia Has rare in the Afl'i<'an , the 

index of diagnostj.e suspicion \''<.1S lo\·, or even l<.:.cking . 

For instance, the cases reported as a~:,rranulocyt~sis ( 92) 

and Ha~mophilia ( 9 ;) couJ.d have \"ell been leukaemia . 

Furthermore, a gr0at majority of' lcukaernlc patient:::. die 

at home and this j 11'"''' i tably account-s for the a lleged ral~i"t:.y 

o:C the disease. Acute lcvJ:aen•ia, m.:d.J!ly of childhood 

being a "fast .l,d.11ct· 11 , fu1·Lllcr ex.pla .. Ln::; tht! deficit of not 

only adult rtcute leukaemia but aJ so the childhood leukcocmi..a 

"that has so frequently been reported as absent in t-ropic<..t l 

Africa. 

The classif i.cal;ion of t.he dj.agnused cases ·i .. s so 

con fuslng thct it; is only the chronic gran.ulocyd c 

leukaemia, with it-s simpb city of cl i.nic<!l a nd morpholo

gical prcscntv:~iou, that has been labelled '"it;h any 

certainty of acctu• ... cy . This simi lnrly accoW1i,s for t.l.~ 

paucity of act1tc l eukat:.nia l'CpOl't,c,, not ou) y , from Kenya 

but tropical Afl'ica at l ,<:T'g"". 1;J..ltlt inrroving h~e.,atological 

services, lcul~acmia <.~s a cli...;.gnof.:i.s h~1s become conunon , <And 

there is no wondcl' that a week n C'< cr passes wi'Lh ou'L two 

or more cases being seen a'L the Kcnyol;ta National llo~ pltal . 

Nevertheless, the main hurdle is to establish the pt'ccise 

incidence of lcul ... acmia in 1-!te <:ount t')' a n d t h en plan for a 

future strategy. This i<e: our prcs~nt. and futu1·c task ! 
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CHArTER THO 

MATERIALS AND METHODS 



Sources and material~. 

'£he scope of this ,,·ork is cover·ed in th'O p:~rts. 

The first pm•t consists of a ret•·ospcctivc dat:-~ 

collection and evaluation of all the cases diagno::.ed 

as leukaemia, fl'om the Kcayatt;a National Jlospit;;d nnd 

peripheral hospitals of l:cmya, frw 'the yc~•:·s 19:i .L-197 4 
inclusive. The ~ccond part compPiscs a pro!:>pccl;:i.vc study 

of all the cases of leu.l.:aemia diagnosed at t:.lH' Kcny<.rl>L<:• 

Nal;ional llospital and a statisLical docwncntat-ion of those 

c:lscs of J cuk;~cmia diagn0sed on the matC'!ri.n l from the 

peripheral hospital::; for the years 1<)7 5-1977 inclusive. 

Fo.1.· "the f:ir::st pi:rt, all bone marrot'l repor-ts, in 

the h<:C..al<:~.tology laboratory in the departml•tlt oi' 

P athoJ.ogy and from the dcpartn!ent of 1-icdj cine, for i.,hc 

per i.o:.l unclcr study were exam:i ned. Those wh:i.ch had 

leukaC;tllia as a dingnosis were scr uthd.zed for Yital 

stat,j st.ical data, clinical inform<..tion and any 

hacmat.ological data. These details were cxl;;!·ncted 

and tt·ansferred on t,o information cards, a sample of 

\,•hich is j,llus'Cr at 3d in <.ppcndix 1 . £he dat c.t '"ere \.,hem 

subjected to stal;ist.ical analysis. The cm·t·csp()nding 

bone mat~l'O\\' slides and peripheral blooci films \~li.r h wcJ.·e 

May-Grtunvald-Giemsa stained were rc·v icwcd. Unsatisfac

tory· smca1·s , whi<..·h were either t-oo thick, poorly sl;uincd, 

fatled or' inudcquate \'lel'e excluded. The f:i.no L r-eview . 

diagnoses were then docv.l'len~ec!. .. 

Jn the secnnd part of the si;l!c.iy, aJ 1 the CCJ.SC::> 

diagnosed from 197 5 -to 1977 had all the dal; a meut; oued 

above recorded on t .o the informiltion car·ds ns t;hc hone 

mari'0\'1 di:tb'Tloscs \·:ere made . Those: ca:;cs <:tCt0r.rling ot• 

admitted at; the Kenyatta : ational Jlosrd tal, pm·ticu] ad y 

chiJ dt•cn, uct·c fw·t.he1· cvr.luat~d clinic..:tJ ly, iu\'c.st.~.i.gatcd , 

and managed as detailed below . 



- 25 -

'I Nethocls . 

Clinic.&l evaluation . 

rhe folJ Oh' i.ng clinical p::u ·<:!.J11Cttn~s \1'CJ'C cl h i.tccl and 

doct• ·tcnt;cd for ev~ry pa~~ent dw•.in"" the physicnl w0rk up : 

( i) Age and sex; 

( i.i.) Duration of ill ness; 

(iii) Cl .i.nical features of aua{:mia, feve1·, IHH'tnOl'l'hng.i.c 

tcndcnC}, infection and orp;anomep;aly; 

( iv) Ot-her cl.i.n i cal features such as bone pain, gwn 

hypertrophy, soft tissue s.~clli.ng~.;, <H"'thrJt.i.s, 

chloromas , n eurological signs and jaw) di<'e. 

Init-ial laborato1·v evnluation . 

(a) Pcriphe1•al blood examination consisted of i;he 

follo"'it1g tests : -

(i) Haemogram using the Electronic Coulter 

Counter (HoG.el S) • 

( jj) Blood film morpholot;,''Y was studied ·.dth the 

aid of Hay-GrW1wald-Gi•:msa sl-a.i.n..:.ng ; C}toche

mistry, using Suda~ Dlack, P.A. S. , Feulgcn 

and leucocyte alkal inc phosphatase stains 

(the details of the techniques m·e outlined in 

appendix I) was done where possJble. , 
( .1.J J.) Chromosome analysis we&s carriPd ou"L on a fev.r 

( iv) 

cases of chroJ1ic granulocytic leukaemia. 

Th:i.s was done in the dcpartmct.t of Gcneti cs, 

Un.i.versity of Helsinki by Dr. U. Gripcnberg. 

Platelet cow1t was accomplishc·cl by the use of 

the Coul"t,er Electronics tJwo,nbocountcr. 

(b) Done mnrrow ex<l!nination wa.::; perfort>tcd on aspirates, 

frcrn eithc1~ the sternwn in adult s OJ' iliac ct•cst 

in chi 1 <.ken. 

( j) Doth smeat·s and squeshcs \verc pt'cpnred , 

( i i) C'ytoJ ogical and cy"Loc hcmica 1 pPocedurcs 0ppl.ied 

Here Lhe same as f.or tl1e pe1·iphl!ral b) ood 1 j Jm . 
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(c) Due to !,he asynchronc)US nucJ co-cytoplnsmic maturation 

in primitive cells, tliey have less cas;.i..ly rcc:ogu i -

7.ablc c::yto1ogi c~l fc~"tures of d:i.ffcr•cnt i :rei on . 

The final diagnosis of the vm•ious typcG of ucutc 

1 eukacrnia '"as th~rcfore <ll'l'.Lved at by con~=: i.dC', .. ing 

t;hc following mot•phologica.l. Cl .. iter i a ( 'l' able 4 ); 

(i) CeLL company : presence of rnyelocytcs, 

lympl10cytcs, monocyt,t~s or noJ•mobla::st.s . 

( ii.) Cell siz0 - unifoPmity, val'iabil:Lt~y, a n d 

p l ·c:scnce of microm) c:L obla::;ts . 

{iLL) Cell outline - rcguldrity . 

{ Lv) Cyt.opla~mic stainj.nc; and anpearance wi'L h 

si;:e of [Jl';mules. 

{v) \'[•cuol~s , Aue..- rods and nuclem• fl'ah'lltcnts . 

(vi) Nuclear fca\:.urcs - outline, Rc:ider for111S 

chr·omatin patte::-n ;111 nuc lear membJ'<lne. 

(" li) l.u~leoli - ntL'llber and textw·c of the margin. 

The chronic lcukac:-.ias) in most caccs posed :10 dinr:,rncsti.c 

problcn morph,..~logicallJ·· Howev(' t' , all tile c..li.agnobCS 

we1•e t> ... scd o.1 t;la~ classification outliucd .i.~1 'l' ':blc 1 . 

(d) Coagulettion screeniug, CG· 1sist.ing of t.hc proth1·omh.in 

time , Kaol.in cephalin clo.,;ting tin-e, throMbin time 

and f jbl'inol.yt. ic tests were done iu <tCULC' promyc-

J ocytic J cmJwcmia either ~.fLcr the eli agnosi.:> had 

been made or suspcctPd. 

{ e) The follmdng r·ad :.ological cxo.nd.n<.1tionz "'ere done. 

( i) Chest x-ra~' (l'A and l.al,crul) . 

( li) Skc1.ctal .:.ur-vc:v·, Hhcrc it v.u . ..; indicated, such 

as in bnnc pain. The bone sDspcctcd of being 

the ::.cat of pai .• ,,·~ts ah:ays x-raycd. 
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Difie:·cntial cytological fcnturc::; in acute leukaemia . 
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series tic & t.hro- j d l 

granu- id series 
locy- seri-
tic es 
seri-

es 

0 + + + - -- I 

] I 0 + + ·I--

++ to+++ - Conunon fcatut·e . 
++++ Almosc i nvariably present . 
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(f) Biochemical evaluation of 1•en<!l and l.i.vt~r fwlcf..,ion 

included the fol.lo,:ing test::>:-

(l) Liver fw1ction Lc~t::; - :-.crum J•l·otc:ins, 

alkaline phosphata:.>c, the tl.·ansaminascs and 

bilirubin leycJ s i.ltcluding scl'wn i!runwto

electrophot·esj s \'\'hcncvcr· :it was indicated . 

(li) Serum clectrolyt cs, urea, cal G:iwn and ur.i.c 

ucid detct·llin ... t.icns . 

(g) Bactcriologic :tl .investigations which ''el~(..: done 

c ·~prised cultures of pus and throat t-;•,•abs, stool, 

sputum and blood. Stand«rd biochemical and 

bacteriological techniques ucre used all the time. 

P utient nH~nagement prOf!rammc. 

All the pacdi.at;ric patients admitted to the K.N . H. 

( J 9 7 5-77) ,.,ere clin icopathologically evaluated as alPP-ady 
d escribed u11 d \¥Crc managed as described belo"'' . There ,.,as 
no such plauncd management for adults. 

S p c cifj c th e r.:tpt. 

The stand.:tr tl practice of REHTSSION TI~DUCTTON, CYTO

RBDUCTIO~ AND HAINTl~ • ANCE PHASES of :--pecific t 1~:--rvp~r was 
followed. But in vj~,¥ of the ob~c,,ved facts about acute 

leukaemia, "th:tt African patients tend to have acl.vc..nced 

disease at prescnt<.~t ion, \¥:ith poorer prot.,rnosis ;md that 
they tolerate cytotoxic drugs well, the do~agcs were 

accorcl.:i n g J )' ntodif l.<...'d. Similarly, due to pooP and 

irregular ~upply of drugs, protocols had to be changed 

or mocl.ifie d often unt.:i 1 those d0tailccl below were fi..1ally 
designed in January 1976 . The protocol for ALL \oJas based 

on the Acut'..; Leukaemia Group 3 6801 protocol ( 94) \oJhich 
,..,as modified l>y allcU.:np a consolidation p!!ase . The rcgjmt.n 

for MIL, ,.;as modelled after the Bart. ' s III p<,otocol ( 9 5) . 
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After t.he fil':-ot phase tJ'eat.mcnt, the pa\;ients \>'Cl'~ flU ther 

£ ollo\\·etl up in tl1c hacrnat~ology clinic at K.t\ .II. t:lt j_ntcl'·

vals dcpenc.l.i.ng on the individual patient ' s n(•cds . 

Adult; ac1!tC! myelogcr,ou.s J.cu~acrni.a , clue to poor 

aYail::Abil:i.:~y of drugs, h'C'\S trcntcd according to t;h~ 

Ba1•tts III protocol ( 95) . 

SupportiYc thc;npy . 

The format '(;hat , .. as used fol' 

the patients ir, g:i \'Cn in appendix I:r • 

supportive care of 

_£ytotox:i.c thet·np~ protocols :. 

a) Acute J,.vm;:)ho~+.£.1..f'u~a~M~ ( i.:1cludjng ALL, APLL, 

ALSCL 3n<l AUL). This consistr;-d of:-

( i) Rc .d.ssion 

- Vincr·.i seine - 2 

:induction: 
2 

mi/l• J I.V. hCCkly X 4. 

- PreclnisoPC' - 40 2 
mg/m , P. O in 3 doses, daily, 

tnilin3 cPf jp week 6o 

- DatUlot•uh.Lcin - 40 ng/m
2

, l. V., 2 dcscs givc•n 

bct-;:ccr. tl:c :::ccond ~nd t;}1it·c! -.oses of' vi ncr i ;.;{ .. i nf"' ~ 

A bone matT0\1 \~'1s do:w at the end of \·:eek 4 t.n assess 

the remission F:tatu:::;., ... nd if not in remis~ion a 

further uoc;c of Yincristine h'as given . 

Cyt. or (•due ~ion : 

I 2 CycloplhlSphnmidc - 1200 mg,. n , l. V., giv~n in 

saline ·i.n fusion on day J .• 

C · b · · • J.-O· • I 2 .,. ., -ytos:.t.nc a!' a mos:t.ac - v '·'l~ t.l , .J.. . ~·. , ~\,iCc 

da;.l~· i\<5 J .• V. push oP day 1-.~ .. 
? 

- G-Hercnptoput"ine - 100 J,tr-,/n-s P.o ., day 1-4. 

The c ourse is rcp<:itt.cJ. afLc1' t.IH cc days ' rc~t . 
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(iii) t-1uin\,enatJcc : 

To stm·t after cue ,,•cck ' s Pest; from -chc e-nd of 
cyt.or·cduction, and to cont;irwc- ~tHlcf:juit.~~ly 

or until ~elapse occurs . 

- 6-?-tcrcapt· opur·im-~ - 7 5 mg/m
2

, P. 0. , dai..ly. 
- Hcthotrcxate - J 5 mg/r1

2 , P. 0 ., weekly. 
- VincJ•i.s1;ine- lmg.!' I.V . , monLhly. 
- Pt•cdnisonc - 40 mg/m2 , P . 0 ., i..n 3 tlo:::;e~; d<JiJ y 

x 7 days, monthly. 

- C) clophosphamid~ 

months . 

(b) C. N. S . Prophylaxis : 

2 400 mg/m , I . V., every 3 

TLis st.art0tl aftct· complete J'('miB .:>ion , nt the 
beginning of maintenance therapy, on \·;eel.: 8 , 
foll .owing a diarno~t.; c lwnbar punct.ure. 
Crru1~al radiatjon (2500 rads) w&s given over a 
per j od of tlu·ee weeks u~ing the cobalt unit . 

Ir.t,rathcc:ll methot!•c::-=:ct: ... c was usoU. in 5 cabes . 

{1.>) Kon-l,ll~:el:~yt..i.~.cul e lcul<<:~cmia (includ:i.ng Noll., Al,HL, 
A!•i-HL .• 1\HoL anci EL and accelerated CGL with JuY<.milc 
C.G.L.). 

( i) Re1r1issj or: inc..luct:.ion .:m<l cytorcduction : 
This consisted of the follo,dng schedule: 

? 
- Daw10rubicin - 40 mg/m"" , I. V., day 1. 

-Cytosine arabinos-ide- JOO l t"•g/m
2

, T. V. , twice 
dal] y, \lay 1-4 as inf:uslor1 j n normal saline . 

- 6-?-leJ•capt ";purine · 100 mg/m
2

, P . 0 ., d.:1y 1-4 . 
- l 't•ednisone 40 mg/m

2
, P. 0. , in 3 dos<' s , day J -4 . 

- Cyclophos phamide - 1200 mg/m 2 , I . V . :in no11 .1Cll 
saline infusion , day 5 only. 
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This pulse thel'c py ,,•as repeated .tfte1· a rest 

period of 5-9 days, un1;il complete J't!missj on 

was ach:i.evc:d. 

l-laj nt;en ancc : 

This comprised monthly pulse~ of :-

- Dauuorubic.in- 40 mg/an 2, LV., day 1. 

Cyt;o-:;:i.nc-a::-abinoside - 100 mg/m2 , I. V. ol' 

s. C., day 1. 

6-!'lc1•captopur:ine - 100 mtT,/m 2 , P.O. , day 1-4. 

{c) Chronic lPuk,:emin. These ,.,ere L1•eatcd alonb convcntiunal 

lines (70) as daqcrihed below. 

( j) Chronic granu I ocyt ic lcukacmin \'las treated with 

busulphan w1t:i.l titc leucocyte counts dropped "to less 

than 10x109 /1 and all the clinical :::;igns regt·cssed . 

Then mainten.mc~-> therapy Has monitored against the 

the total ,. hitC" ccJ. l cotmts . If these ro::;e <~hove 

20x209 /1 , thc~rapy was reinstituted. 

( ii) C.h.,.,cnic lyr;. ';)hocytic leu.kc<:>mia •.vas trc.::ltcd ~vith 

chlorc.mbuc:i.l or cyclophosph:lmidc with or without 

prcdnisoac , :i.f t!1c d.i.seasc stage , .. as II CliA.d auo"~ 

(Table 3J) . St.age I disease ,.,as not t~cated • 

.E.£!.!.£w up 
Done r.Jal·row;:; '~c ... c donr.:: on all "the p: .. d,j_cnts before they 

\·:ere discharged to "the haematoloey clinic for follow up. 

Bone marl'0\'1 e:xan.ination ,,·as repeated as often a:s ,.,ns 
indicated by the per·ipheral b 1 ood picture , such as i.n 

unexpltiined cytop!.!uins and reappearance of blast cells . 

Reindl!ctio!! therapy \'las inr:t:i.tu"tcd as soon as 1:hcrc w~s 

any CYidcnce of relapse •. 'rhe effectiveness of treatment 

and patient surYivCI.l we1' e fiu all) ass~:::.sed at the end 

of t h e s"tudy per lod, 
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Post ~ortem studv . 

Autopsies ,~ere perfol'mcd on all 11<:1ticnts ,.:ho died 
i.n hobpital and fot• ,.,.hom consent fo1• the post mortem 
''as given. This wa.s done in an aiJt .. mpt to ascertain 
t-he cause of dPach and study the paLtern of organ 
i.nvol vcmcnt . Both gross and histological findings wt·re 
docwnen"tcd and sub ~.>equcntly nnalyscd. 
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C H A P 'J' E R T ll R E E 

RESULTS 
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\'ito:tl ::;tati::;ti•·nl da-ta. 

Incidence and type ~ribution-:.. 

A total of 456 cases of leukaemia, gi\·lng .:tn. annual 
mean of 65, ~...-c••c diagnosed ovc1' a per.i.od of seven years 
(1971-1977). This g:ivcs a cl'ude national. incidence of 

JH!l' y<. CJ.l' . A calculated ngc lnci<lcncc 0 . 5 cases per 100,000 

f'o_· .leukaemia was 0. 3 100, l'00 per yea1· in children bel ow 
15 year·s and 0 . 7 3 pc.1· J 00:000 j u adults. 

'Leukaemia typ5.ng accordiug Lo T abJ e 1 nhO\vcd t.hc 
follm·:ing d.2.stribution. 

Acute myelogcn ous 

Acute lymphocytic 

Acute monocytj c 

Acute lymphosarcoma cell 

Acute unrli~ftn•er.:tl.atcd. 

Chronic granulocytic 

144 3l.G 
6 8 1~ . 9 
15 3 . 3 
25 5- 5 

4 o. 9 
130 28.5 

70 ~L~ 3 - - ---=·';......:;.:-_ 
456 100 

About 60% of all Lhe lcuka~mi.<:.s etre myeloid in orib"i.n, 
Ac~te and chronic granulocytic lcul.:nemia occurJ .. cd t;wj cc 
ac; often as acute and cht'onic lymphocytic lcul~aemia, 
respectively . Acute loukaemla accounted fol' 56 . 2% of t.hc 
total. :'IH~!'·e w<J.R higher propo1·t-ion of myclo~cnous nnd 
acut-e loukar::nin in. thic; series t-han is expected .l'rom 
estabJ..:Lshec1 dat~a ( 70). Of the 14·~· cases o!: acute myelog0nous 
l('uk~emi~ , thel' c \Je re 76 acu~c myelol>lastic , 27 acute 
myelo'l!OI'locytic, 16 acut~..< pror.tyclocytic , t\-w crytlu·o
leukaem.i..a (Di Cu~liclmo t s disC'nse) , one eosinophilic and 
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22 unsp<.;c i. f:ied. All the fifteen cases of acute 

monocytic J cukaer:tia '"c,·e monoblastic or pure monoc~,r(;ic 
(the Schilling t.)·pe (24)) . Ninety three case:; of acute 

leul .... acm~.n of lymphoid origin, recorded fo1· ~1ll ages, 

showed the followinp, composj tion : 27% ALSCL; 3% acute 

prolyntphocytic and 70% J.~·mnhoblast..ic . The di~tribut~ion 

tool ... a clifft;rt!nt pat..tci·n in children ; i . e . acute 

lymrhobl::tstic - SO%; ALSCL - tlO ~ ~nd acute prolymp!1oc)·l i..c-
10% . ALSCL, though a sulJsj_)cc.i..es of acute 1)-,npl.ucytic 

leukaemia, is fully rcc"ogni.-;ed as a clinicop •. d;hological 

entity :i.T' this scr·ics <md i:L occu1·rcd as a complicatio 1 of 
poor] y differentiated lymphc.cytj.c lyr.tphomas a11d t\'lo c.:.c;cs 

of Burkitt r s lymphoma. 

Out of 130 ca&cs vf chronic granulocytic L13ukaemia, 

only four wer'e of tile juvenile varj unt, &ho\\'j_ng negaJ0ivc 

Ph
1 

chromo~orr.e s~uJ.ie!:., although 9 t f th(;m occurred in 

chil..dhood. No attempt W3S made to subclassi:f:y the C"hl'oni.c 
lymphocytic leu!::aCJJtias i..Pt.o chronic lyru.phosai~coma cell 

leukaemi.n ( CLSCL) O:t' chronic p.colymphocyti<' leulcaemi..::t 
although 011e of them !1ad been documented "as "11 hairy: ccJ J 11 

leukaemia •. No clei'inite cases of pl'eleul<:elCnd.a \"'ere ideni:-· 

ified. 

Tt·ib~l rli~, b·i.bution. ('fables Sa and b) 

Th.3 f1•equency oi leuk3emia among the major and minor 

tt·jbes cor1·elated i<lirly well with tile popul4>t.:!on 

frequencies of the rcsurctive trJbeq and also followed, 

closel)~ Jo the tril:. .:!1 admissio.::1. rate::. to the 10\J: ( Table Sc. 
and Fig. 1 ). The Kikuyu show an apparent excess of all 

ty·pes of lcukac1nia l'lith the fol l owlng contrj_butions : -

fV SITY OF NAJitG ........... 
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Table 5n : Leukaemia fl·cquc ncics according to tribes 

Cvt' l'elat l~cl ,., L.tl• trj ba1 population 1·ai~c& and 

Jdm.i.ssiun l'ute~· to K. ~\ . ll. 

on KW! Admiss ion ~:~:;--,..L-e_u_k_a_e:~:-T Pop~1at:J 
. rates % .. I rates % I 

I ratf!$ % 

5.6 

--r-- -
l 33 -9 _J -
I 19. 8 --

9.2 
- ___ .._.._ 

17 . 2 --
3-9 

Kikuyu l 39.7 -~ 
--......--·-- ,-----

Ka:nua 116.0 10.9 
r-·-----
1 7.0 

~---------~·--------------i·---------------
____ L_u_') ________ l :o."l~-------~------1_3_._9·--

1 5.9 

20 . 1 

Lt , j .. 

--, --·· 
3.3 

-------------~·----------------~·-------------Hasai 1.9 

:J 
-
1.0 

--~--------:----------------
l0.9 

N;;_n,c~>d• o 7 --- - d 8 - J l 5 I 
Em:~ --j -l-.-1---=- ~ ----~---J- -~?_ __ _; 

L' ~.s I 6.4 2 . 2 

------1 1-.-1- 2 . 6 4-.9 --Somali. 

-;~;~ ~~4- ·-----~-------6·-.-8------~--~-1-.-4---------~ 

~~:;:;---12 .-9----·c.-=-------'-------~ 



Table Sb: 'i'riba1 distribution of vc.l~ious 1euk[.cmia types. 

CCL\ ! 
-!""-----

T1• ibe: AHL ALL CLL ALSCL 1~·ioL At.L TOTA"L PERCE~T -
I I ' 

Kikuyu 63 40 so 19 4 3 2 181 39 -7 
f.----

I 

Ka:nba ~1 10 I 20 11 2 8 1 73 16.0 

' Luyia 13 4 I 10 4 0 1 0 I 32 7 . 0 t t_ - I l.uo 8 4 14 15 4 0 1 46 10 .1 ---, 
t 

Hcru 9 3 10 1 " 1 0 ,., ... 5 . 9 .) - I - - -
Kul~njin 7 0 7 5 0 0 0 19 4 . 2 ,,_, 
Has eli 5 2 7 4 1 1 0 20 4. 4 -- -Embu ~ 

jj 1 j 0 1 0 0 ~ 1 . 1 .,) 

- -Ki.. .. ii 0 2 

~ 4 0 ::__~~___::_ I 1.5 ---
Nijikcndct 0 o I 1 1 ..L. o o 1 3 ! 0. 7 I 
Somnli 1 0 l ') 2 I c I o 0 5 1.1 

J _y-- -;-rs-
~ 

Other 7 3 2 0 20 4.4 
I -

Unknohn 7 2 1 ..L. 7 0 0 

' 
18 r 3.9 

l ~ 
..... _ 

r;;-'l'ota1 144 I 68' 130 70 25 15 4 100 
I .J. 
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CLL - 28~; ALl. - 59%; A.,tL - 44~; and CCL - 38. 5";,; as 

compared l\'ith their popuJ at:ion l'~t.e of 20 . J% of the ~otal 

coLu1t1·y 1 s popuJ at ion. They pt~edominat;c in the tt• ibal 

distt•.i.bu'tion because of the i.r pz·ox:Un i.ty to good ho<>pital 

services in and ~round N ait•ol>.i., coupled ,.;:ith good 

communj.c~tion and e4 sy access to hospitals ( 66) • This ,.,.ns 

reflected in their high atlmi" .sion l'<'t'tC to the KNit, and 

cor1•obora\ ed b~ the ovcrHl.l t-ribal. incidcu<.:e of lCL!.k<:temi~t 

of 1 . 2 pc1· JOO,ooo. '!'he J(•w·b~ on the other hand :shO'.v 

figures of leuk.·E:mia frequency as follows: aJ .1 t.ype~ of: 

lcuka<.;:mia - 16% t,f: a11 the t.t•ibes; r\'iL - 14.6%; ALL - 1 4.7%; 

CGL - l5.4%; CLL -· 15. i%; ,,·ith aP ovet·ttll inc.i.• <..!HCC 

of 0. 9 per 100, OOC. 'l'h:i .. closel)r cort·elates Hith their 

population 1·ate of 10. 1% and KNH aclmis::.ion frequency of 

lo% . The Luo constit:,uted an overall of lo% or ~11 type£ 

of leukaemia, but showed a genuine "Xccss of CLL, 

acccunting for 21% of .:1J 1 the casuF of CLL. They l1ad 

lower thru.1 expr·ct-cd rate<;> of i\}1L - 5. 6% and ALL - 5. 9% . 

IIO\iever, CGL fP<:quency ( 10. 8%) tal J :.i..ed with the:.i..r populat.i.on 

size ,.-Jdch if' J.3. 9% of Kenya populat-ion . The Luyia sho•vcd 

the expected ove1·a1l content., of 9. ?'f. of J\HL as co:npal'cd 

with their population of: 13 . 3% . They ho"'evm' ~hm,•t:!d a 

defic:i. t in 1\!. .. L and CLL; f01'Jning 5 . 9% and 5 . 7% of the 1.,ot,o.tl 

of each rcspect;ively . Th\; I~alenj :i.o, \dth :t popul"t.i.or~ 

frequency of 10 . 9% o.L the overall Ken)•:U1. popu] ation :showed 

a def·i_cj_t in all ·t;ypes of le:1kaemia, except CLL 7 . 1%, 

'"hich shoNcd an intc1·med:.i..ate frcqiiCt~cy . The t-tc1·u c.x.hib'itcd 

an cxpect..ed patt<-rn £or N-1! .. , ALL, Cc! .. c:md a def.i.c:.i..t of CLJ ... 

The !'.f asai showed higher figures of' leul:aen:i;. , .. ate..-. , 

particularly CLL a11rl CGL \'lii..l• an over;tll <.listributior t•f 

4-4% £or all types of' l cuka.ef.1it:l, th.Jn is expected from 

their population frequcnl:~ of l. 9-;. All 't.,lw m:i.no1 tribal 

groups showed 1·at~es which eorrela>,;e r·cla'tiYcly \~elJ ,,.i.U1 

their popnJ a-tion frcqueuc i.e"' ltnd gcograph.i.ca.l locat..ion 

in 1·elation t-o health :SU'\ ices . 
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:1lJ. the leulwcmia cnscs (Fig . 2; Table 6) 

occurred in the first thre•• dr•cades of life ; 45% i n the 

fiJ''St :tad second; 2.5% duJ•.i ng the fir~~-t: decade while 28p 
below fifteen years . fo'pJ·l·.y eight percent of tlte acu te 

forms of leul.:aem.i:l UCC\ll'l'Cd :in chilc.Utoou, belO\\' l $ )'C~li'S 

of age . Tlu.:t•e i.s .t p1·im~u·y peak i n thr• f:it•sl; clc~-:ade of 

life. This i~ mainly due l.o a male pr<.:domiu. nee~ in ;1cutc 

leukaemia. A secondnPy pe:1k, seen in the si)..-t;h decade 

( Fi • 2): is ag:J.in due to a male pl'edominC~nce, alth~ugh a mil d 

femdlc puitk also appeat s oi;; t:his time ( Fig . 3) . 
pi'Cpoud . t~auce is present during t-h e second decade o f l.i.fc . 

The nadir, for bo!..,h scxe~.;, occu1'S i n t,hc fm.11·th ar..d fifth 

decades • Tlw overall mal e:. to female rnt i.o iF: 1.47:1 , :md it 

.:tp}:.roachcs ~· .1 in the f-.it•s;; decade of l.ii'e, ldlile i t is a l most 

l: 1 j ,r. the second decade . It is about equal irt t he 4th and 5th 

dec ades, buiJ sharply x·i.ses :in favou1• of m:<lcs in tl.e 6th decucle . 

Sixt.y ~iv..:.: pePct·nt of acute leuk:1em i.a occuP~ in t h e 

f:i1·.~t two d('cadcs of 1 i.fc ;:md A:•lL occ.:ut'::> more often titan 

ALL durlng this pc1·iod ( T:1blc 7). Thcl'e is a !JC:lk f 1·equ< acy-

fen· all t,.) pc.:; of a cut.·~ lc~.l . .rtcmiG. i !l \;he 5-9 y~~ll' age g1•oup. 

For childhood leukaemia, ALT. has a peak occur1 cnc.;e in t.he 

Almost all c<.1ses of ALL are seen i 11 the 

fi1·st, t.hree <!cc;·clv of ll(c. The pea'· that :i.s seen in 

i;he first decade is foJ '!.owed by a fai1•ly wd form spread 

"cross chJ ldhood cmcl :it l.JC<..o.l~S a l '.Jt•c diseas<· aft<.:l' tl1C 

age of t.hi rty. The youngest pati<.m"L document eel was 4 mo11'ths 

oJ.d . Tile mole to r•·m<-!1 c~ rotio of 1. : :1 for ALL is 

W1iforn• .for a l l age groups~ Tl•e mal <;. dominance is t;hus 

sign;ficant.Jy les:; than :i.!:> sc<.·n j n AHL. Acu0e myeloge,tous 

leul'.'l'?mJ a increases in prr.!valc-::nce to a peak pPcr.cnt.a1;j on :in t lv~ 

second dccectde during wh J.ch pc1·iod t.IJc malt~ -t-o fem.1.J.<• raL io 

is 1 : 2 (J'ahlcs 8 and 7 ) . llm:cv<..;r , ma l es form a g r eater l't <t j or ity 
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T<..bl..,; ti: - Age and sex dist1 .i.bution in all leuka.:!mias COl'related with K.!.H medical 

admi~sions nnd age frequency in the ~-\..:;nycn population • 

. \gc in years 0-9 10-19 20-29 30-30 1-;-.t<) S0-59 1 60-~~ver 70 1/\e.:c unl<no,,n rot~l~ 
------------------------~--~~~~~~--~~-~_.~ -

I 54 3S 35 19 ' 1 8 28 17 3 l 59 271 ! 
1--------------------·-----~-----4------·~----~------i~----~------{--------}------~~---------r-----~ 
• F 27 37 18 L1. ! 14 l6 11 3 45 l 185 I 
----------------------+----~--~~---~--3-J_--i:---32--~,-----~-----~----~.-----------·+-------. 

Totnl 01 75 53 .. t 4~ 28 6 104 456 

------------------------~----~-----+---------~------~r----·--~-~-----~----~--------~-----
% of tot, 1 of all type.:. I l 

of leukaemia 17 . 8 16 . 4 11.6 7.2 !_2.·1 . 9.6 6 .2 1 . 3 22 . 8 100 
1 -----------+----r-----+- t ·---:----+----+-----},-

% of tocal med~Cci.l I 
___ a_c1m_:1._· .,_-s_J_·.o_l_l .,.__ 14. 6 16 • 3 ~-1_6_. o--}_1_o..:.:_l __ 6 _. _z__.l--8 _. o--!-4-· s ___ t--_1_. 8--+--2- l_._G __ -+-_l_o_o--:-

% of tov::ll Kcnyn I ~--I ' I JJ !' t' 
, _____ P_o_p_u_l_a_t_1_·o_r_~--------~~---3~~ 33 . 0 15 . 7 10.5 I 6 . 9 4 .4 2.7 1.5 - 100 



fable 7: Age di~t;ribution :.i.n ac\.A.te leukaemias . 

-
Type of 
leukaemia 0-9 10-19 20-29 30 - 39 .}0- 49 50- 59 60- 69 Over 70 Total 

- --· 
:WL 29 35 21 10 7 7 8 2 119 

ALI. 31 17 0 - 1 2 1 - 58 

M1oL 4 
... .., 1 - 1 - - 11 
" ... 

AISCL 

l--:: 
6 1 1 1 1 - - 21 

Total 61 30 12 t 9 11 9 2 ~09 

l--35-9 

. . - - -- 1.01 I % of total 29.1 14.4 5.7 4.3 5. 3 4.3 100 
-... -



Table~ Age and sex distribution in acute myelogenous l eukaemia . '. 
Age 0 - 0 , 10-19 20-29 30-39 40-49 50- 59 oO-o9 Over 70 Unknown Total 

}1 23 12 15 5 2 3 4 2 12 78 

F 6 23 () 5 5 4 4 0 13 o6 

rota1 29 35 21 10 7 7 8 2 25 144 
·. 

rdbl e «): Age and sex distribution in arute lymphocytic leukaemia . 

i\ge 0-9 10-19 20-29 30- 39 40-49 50-59 60-69 Over 70 Unknown Total 

'I HS J.O 3 - - - 1 - 6 3~ 

F 13 7 3 - 1 2 - - 4 30 

rot nl 31 ]7 6 - 1 2 1 - 10 68 

'l'ilh I e I 0: Ag~ .111d tiCX dltiLl·ibutlon in acute monocytic leukaemia. 

~· Age 0-9 l0-19 20-29 30-39 40-49 50-59 60-()9 Over 70 Unkno\vn Total 

~I 3 l 2 - - - - - - - 6 

-F 1 2 - 1 - 1 - - 4 9 

'l'o•.,ul 4 3 2 1 - 1 - - 4 15 

rable 11: A{J.e a n d sex d l titribution in acute lymphosarcoma cell leukaemia . 

i\ge 0-9 10-19 20-29 30-39 40-49 ~1-59 60-69 Over 70 Unknown Total 

~1 7 () - 1 1 1 - - 3 19 
-

F 4 - 1 - - - - - 1 6 

l'ntn 1 11 6 1 1 1 1 - - 4 25 
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(3.6:1) dw·inr; the fi.s•st Jccaue . The ut<tlc pt·ccJc,minancl! 
(2.5:1) i.s ngain obvious ii~ the thi.Pcl dec:t(i,~, hut sex 
distJ•ibution evens out fl'om t;bc foud;h ul·C<Hh.: oal\"ards . 

The figua·cs fcJI' AHoL, ALSCL and AlJL (1.tble ] 0 and 11) are 
toe small fm• any accul'ate gcncl'a] izat;io:1s . NcvcJ•the:lcss, 
the maj ori.t· of cases \d.th A.'loL a11d ALSCL h'Crc se~n in 
the fit•st t;,,o decades of life. 'fhct·e ls a prominent; sex 
bias (3. Z:J.) in ALSCL ,,•hich has a max.iJuum ~""Xprcsslun in the 
5-9 years age group . 

For> chilclltcod acute lt uJ ..• :wmj.a.. tJwJ~e is a male 
prectond.:r• ancc of au out 2:1, v:hi ch l.s maintaiuc<! in the 0-4 
and 5-9 age g1•cmp, (I .i.g. 4 ann Table 12) nnd it ciis:.ppe::trs 
L"l the 10-14 age group -..,·hci~e (.,he 1·n.tio approaches 1 : 1, due 
to :\ progressive jncJ·casc in the fcr.,._.le c a.ses . Whet eas 
just over 50/. of the .M-1-!•!L occurred belO\" 15 years of age 
and a tla.i.rd of "(..hem in the first decade of life, only one 
case of the lu AP-HL was .seen in childhood and n.o'lC' in the 
first, decade of life (I tJh 1 c 13) . It l1ad pe<..k occut·l~ence in 
tl)c ·third decade . l-Iost of the ~I-··~L occu.cr iug in chllc.U.·cn 
appea1·ed between 1.-he ilgcs of 5 and 14 yecu~s. 

Clu OPic granulocyt Lc Jeuk:~t.mia (Tables 14 and 15) sl.ows a 
miJ d peak in the 25-35 yr"ll'S age gro!.!p_, inspitc of a ft1irly 
even age scatter from 10 to 70 years . .I:t is not nncommon ln 
chilcU10od as 7 % of 1:"-he cases in this series presented. 
before the 141.-h blr·thc~ay (Table 16) and the youugcst patieJJ"(., 
diagposcd '~ac: 11 months old. The average male to female 
r c:.tio is 1 . 1): J, ;:.lthough 1.-he male predilection cleut' ly 
emerges c::.ftc1· the age of forty . The peak occUJ~rence for CLL 
(T able 17) is bc-t.,wcen 40 and 70 years . The cases that \Jere 
repot ted \vii:;hin tl1e age g~ oup of 15-30 ycm~s were rt·obably 
not classical CLL but they could l1ave h ceu either chronic 
prolymphocyt.ic lcukaemi.a o:c chr.onJ c lymphosarcoma cell 
l eukacml "1. No case of CI L Nas dic:::.~nosed bt:l ow the age of 
15_, and t.;he ;younger~t pat.i\:..nt 1-.rns 17 yea1's old. The male to 
i"emale ratio was fairly nuifol'lll at 1 . 6 : 1 t;hroughout all 
the age groups. 
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•rnbl e 1 ') · Age and sex breakdown of all the J.eul~acmias 
in childhood. 

-
Age 0-4 

H 22 

F 12 

5-9 

32 

15 - -

10-L.J. 

24 

=w-} 1'otal 

~-~'8---1 
t 49 22 

~ . 
Tot~ll 34 47 46 ~~-;-----

Table 13:._ Age dis'ta·:iJJtltiun 
,.. 

OJ. AH-HL and AP~1L . 

LeukacJnia I 0-9 : 
t 

10-19 20-29 30- 39 40-49 50-59 To(j<\l 

AP-HL 0 3 5 2 3 3 I~ 
------~-----~--------~----------~-------r-------r------ ·~-----~ Al! ·-HL 

Tab] e 14: 

9 8 2 2 3 3 27 

A;J,C and sex distribution in chronic grG:.n ulocytic 
leul\.aemia . 

10-19 f 20-29 
--

30-39 40-49 50-59 G0-69 O-ver 70 Unknown Total I 

7 13 

' 
11 8 13 5 - 26 85 -5 7 7 J 3 2 2 14 45 

I~ 
___ ,_ 

12 20 11 116 7 2 40 130 . 



rablc 1): Age distribution in chronic leukaemia . 

-· 
I Total Age 0-9 10-19 r0-29 30-39 40-49 50-59 60-69 Over 70 - - ~ ' ·-

CGL 4 12 20 18 11 16 7 I) 90 
I .. ' 

-:----

I CLL - 2 2 2 12 17 12 2 49 
I 

Total I 4 14 f 22 20 ,., 
-.> 33 19 -1. I 139 

I -
;.; of i I tot::tl I 2.9 10 .1 15.8 14 . 4 116.5 23 . 7 13.7 2.9 I 100 

I I 
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T blc 16: The d i :..ributio1l of -..a~;i ou childhood lcukaem: as 
nccordiug to <1 ~c m1u sex . 

Age 0-4 5-9 10-l.t Total 
--

N·IL 9 20 ')"' .. .) 52 

ALL 16 15 12 43 

AMoL 2 I 2 I ~ 7 
-· I 

·-r-- -· 
ALSCL 2 9 I 3 111 

' -j 
t.UL 1 

I 
z - - 2 ----- ---

CGL 3 •1 f 5 9 
---~ 

CJL - - - -
~----- ----- ---

l'ot 011 34 47 46 127 I 

Table 17 : Age and sex di '->tt·ll.>ution :in chron Lc lympltocyt:ic lcu!,ac.nia. 

Age 0 - 9 10-19 20-29 30-39 ~~49f 50-59! 60-6C) ~· 70 Unkno\•.1 J'J'oi..al 

~--}-1 --i--o--~--2--+--2---f-J-_--~--7· -F 1 1 1 1 2 

1 
43 _, 

J ~~-- 6 5 --;-.--9- -.~--
F 

r-T-ot_al_..,__o_+--2-~-2---+--2--+--1-2--i,--;-T 12 I 
2 
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.Q..i!_1ical mnnif cstai;j on s at prc>scntaf, ion (Fig. 5 an2; 
Tab] e 18-~1). 

Fever . 

F:i:fty pe1•ct.>nt of all the cases lwd fever at p l'Pf ... en1:;atioli , 
but it h·as gcne1•ally mo1·e frequent and scvcJ•c .i n a"ut.c 
leukaemia than in the ~hl'cnic t;)'pc . The conunon pattern "'"s 
tlan{; lJf pcrs i..btcnt fever. Eighty percent of the cases ,.,.;;, t;,b. 
£c..-c;• Jt<:u1 dCJIH>nstrablc infc;ctiou. 

PaJ.lo.1' oi the rnucou~ membrane::; was l'ecor clccl iu 224 cases 
(86%) out of 2u2 in ~h..i.ch it was looked fpr . Forty five 
percent had moderate to severe pallol' . It was of gr·cate1· 
severity in acute than ch1~onic l eukaemia , hut much mo1·c murkc..:d 
in ANL than AL!~ . Case! of 1\f.IoL, AN-NL and ALSCL tended to 
exhibit less paJ lor thau acute myeloblastic or act,·t.e 
lyr!phocytic: l.euk ... ~.;,.Lia (Table 19) , \\'"hich had 42;.6 and 39% of 
moderate {,o sev1•ro pa.l 1 or rcsp,..rtj "!ely. CLL, ir.tcrc:;t.ingly, 
had more tl1aD 70% of the cac;es with moderate to severe p <. l loJ· . 

Hacmorrhar.ic ~.t anifestat., ons. 
These varied from the consequ ential , such as bruises at 

punctuT'C sites , to spvntaneous pct.echi~c , bruises , hacma~oma 
and persi~tent bleeding from ol'ifices . Epistaxis {fig. 6 ) 
was the most conunon forHt of lJlecu·i_lH; from the mucous 
membrnr!cs foll m .. ccl by bleeding fro.n t he gwns . Petechial 
haemorrh :1gcs \JCre often widespread, althoueh ·they ~tppParcd 
mo~t f1'equc.1tly over the t.,.rllflk . Bt'u Lses pu:dom.in.:>:tcd at 
¥ressur·e areas.. In~raocular and subconjw1ctival h a<?-morrhagc..s 
were seen in "two cases each . 

0:1 the avcrcl·.,;,• , blccdir.t;; tcndcncj cs \Verc r ecorded. in 
approx ~n at~e;ly 4 C% ( 80 ou:... of 212 ) of all t h e J cuka<>mi.as but , 
as cxpcctcti., "they \VC't,e norc frequent in acut.c ( F i g . 5) t h an 



Table 18 : Frcqu~ncy of occurrence oi cer~a~1 cl~1ical manifestations in 
lculc.aemia at presentation. 

I --, 

-~ 
A}1L ALL AHoL ALSCL t ACL CGL CLL )1ean of ;.tll 

lcu.kae1n.ias. -
Fever o. 6 3 0 . 53 0.60 I 0 . 33 0 . 50 0.38 0.25 0.49 . . 
Pnllor o . 91 0.83 0 . 82 

~~ 
1.00 0 . 76 0.89 0 . 86 

Bleeding o. 57 0 . 40 o. so 67 0 . 25 0 . 15 0 . 06 0 . 38 

Lymp~1 node 
enlargement o.ss o . so 0 . 89 1.00 1.00 0 . 54 0 . 91 0 . 70 

. Sp lenomct;aly 0.36 o . 6s 0.60 I 1.00 0 . 75 0 . 94 0 . 89 . o . 72 
-Hepatomc{!aly 0 . 59 0.69 

J 
0 . 63 0 . 83 o. so 0 . 76 0 . 69 0 . 68 

,__ 

Bone pnin 0 . 41 0 . 42 I o.oo 1.00 o • .so 0 .:!6 0.18 0 . 34 

\\Tasting : 0.:33 I 0 . 33 0. -~3 I 0.33 0 . ~5 0 . 43 0 . 41 0 . 39 t 
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chronic lculwcmia . AHJ. h.,d 1-l1e highc~ t nwnbf"r of ca::>cs 
pt·csent:btg '"ith bl ceding and \\'ns most ncverc in .lcutc 
promyclocyt:.i c lcukaemi.tt. Whcrl' coagulnt Lon studies WOJ'e 
cat~ried out, in the l~ttcr, fcatut•cs of dit:>SCntiuat~d 
intt•:t"ascuLu· coa~ula(;ion \olCJ'e dcmcnstt·ated. 

Organomc[!31y. 

On the avt·r•age, 70% of all J cukat mio case~ had lymph 
node enlargement, splenomegaly or hcpatom(!galy (1' ubl0. 18). 
ALSCL had the highest irequcncy of lymphadcnopnthy; this 
featt4re \\CJS prc.-.cnt; j n all casP~ iu which it was looked for . 
CLL and ANoL \-Jere 'f ... hc :·unnors up with about 90% frequency 
of lymph node en] :n~geulcr,t. Just over 50~ of both A.'lL and. 
CCL pt•esc,lteJ. witl1 lympl1adenopa\.,lly. Lymphadenopatl•y \\'as 
often genet,nli -;ed, al-though ccJ·vical iuvolvcment was prese nt; 
in 65-70% of the cases . Hcdj.ashinaJ lymph node cnlm~gemen1:. 
vas recorded ·in 50% of the cases with 1\l L. Hass·i.ve CC!rY; eal, 
axillary a1·1d inguinal lymphadenopathy (1 ig. 7) occurred ju 
f our cases of CCL; "the cnJ.m·:;cmen\., w<.~.s o\.,her'" i:-:.c of lh.ild 
to moderate dcgr{'>c in 11.1 0s(; cases . Rarely were l-ltu lymph 
nodes paiufuJ but t;l1e y \'Jel' C a 1 '''uys rubl' •ry. La1•gc mediastinal 
lymph node ntclSses caus~d a superior vcnn caval syndl'ome in 
tv·o cases of NioL (Pig. 8) and one of CGL . 

S!)lenomcgaJy occurt·c..d in ov~" 70"fo of all the leukaemins 
(Tu.Lle 20). It was least ft·equcnt .i.n At-IL, 36% ; it "as 
pt•cs<mt in 67% each of ALL nnd A.'IoL and in ~ 4% nnd 89% of 
CGL w1d CLL rcspceti vcly. lt was rcco1·dcd in a] 1 ca::;es of 
ALSCL . Splel\ i.e "enlargement; \-.a:, as ... cssed as milcl (0-5 em), 
moderate ( 6-10 em) , marJ..,~d ( 11-1 5 em), and m.1ssive if 
it \·•as more I hn.n 15 em belm; U.e cc,.:::>l-al margiu ix. the 
midcl avicular line . About 72'~ of CGL and 4 S% of CLL cast•:-> 
prese;uted \dth marked to massive enlargement of the spleen 
(TabJ c 20). Tll.is, on occa~don, r:t~_Red the possibilit.y of 
kala-azar as a diagnosis . Hass i vc :splcuomcgnly was also 
seen in three cases of A'tL , but the tlu·ec cases of AUL ,dt h 



I 

I 

I 

~bl 12: 

pe or 
l uka ia 

A!IL 

P<tllcr as a J>l'Cscncjug fcntnrc in Y<H·ioub lc.:nk<.wm:i~s 

cxpt cRsc.:d acCl)rding i.,o scvcr·it.y ~s 0-4--;;. . • 

1'ot al nwnbcr :hunb(·r of cnscs at val'ious UCbl'CCS 
~~eportcd of ~('\'('l'ity. --

0 1+ 2+ 3+ 4+ 

88 14 14 9 s .1 43 
-·, ~9 -

L s I_::__ 13 5 1 

IJ oL 11 2 l 6 I " 0 0 ._) 

-
ALSCJ. 5 J. 4 l 0 0 0 

- ~- --
I A\JL 4 f 0 3 1 0 0 

CGL 58 ,, ~ 1-6 t . . ' 3 2 
-_,~ ... --·--

CL!.. 47 I s I 9 I 14 11 
---

138- ]=~23 1: 
r .... a l 262 48 32 

0-N o pal1o .... ; l+ - .t--ii 1 cl pallor; 2-3+ - 1-1odc1·ate pallor; 
4+ - Hm·kr>d pallor. 

Iablc 20: Leukaemia eaF:;CS wi-th ::;pV~non e,2;aJ y at presentation, 

expressed aecu~ding tu size . 

3 

8 

21 

------..,---~------;-----------·----··--------
I': ,e of 
lcukae. ia 

Total numbe:r 
repor-t-ed 

lhunbcr at various sizes 

0 em 1 0-5 c:-r 6-10 em~ 11-15 em i lS+ 

==N=\f=L======:=====7-~--~~~~---- . 4~- ~J·:-.-~-7-_-_--1"-i'f~.~~~4~~~~~:~--~3~~---_--~L -3 
J 6 t 16 12 2 o ALL 

0 0 
t-~-\l_o_L----~f-----1-0-----;:---4--rs~-+---l----~-

,:~:-~~~c~L~~~~:~~~~~J-:-, -=====--t-~-. :-_-_-J3---:-~-1+_--~·-------~~---~-----.J~---:---t 
s J 8 I 15 23 35 CGL 86 

--CL-L------4-----4-7---------~~-·~S~05=-----~~~~--G-G9-----~--1-4----~~·--l-l------r-·--8--·= 
--T-ot __ a_l----~--279-..----·---J------------------~~----4-7 ____ _. __ ~_0 ______ ~---46--~ 
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splen omcgaly had oJ.ly mild cnJ .n .. gcmcnt. 'l'hc splenic 

consi&tcncy in clu·oni<; leukac:uia and AHoL was fil'm \'f'hCt'C:\~ 

it h'a ofte11 soft in acute lcu.kacn'lia. 

!..ivcr en) argemcnt \HiS a prcfiCli'Ling fcat~urc in nbout 

70% of the cases (Table 18). Ili \:as more fpcqucnt in ALSCL> 

CGL and CLI. th11n i.n 1·,hc other· forr.1s of lcnk:;u;:ruia (i ig. 5). 
All,hough the enlarged liver was often of sof1; coa.;L.;tc•ncy i.n 

acu(;e llmkaemid, j>roba: .1.) ,.:p~gesting t.hat it wns co11.;cqu:::nt 

to congest:ivc cnrcliac ~ : lU"'C dne l;c> ana0m·i <J., :i (; ,,,as firm i.n 

the majority of ..AJiol~ cascR. '£his l~ttcr fcat.u.rc p:·obably 

Jndicated ncopL.~..::t;.ic .i.nf ; li:ir:.tt:i.o,t, auC: hnucc was of 

diat:,'"ll os bi l~ signj r .i.canr.:r' c l i n.i ~:a., J y . 

an infection rat.e of 37% nn ·j •li\,j al 

prnsentc1tion (Table 21). Respir:Ltory inf.ncL.i.o1, accounted 

for 42% •>f n] l the infectio·JS, giving .. u, .i.ncidencc of 1 6~ 

in the series. The;:;c va1·:i..ed I" rom mitH)l' cat', nose and 

tiH'oat (i:NT) jHf"cct.i.on . .,, .:;uch as ot.i'tis mcdi.~. nnd p~ nr;,·:t!~:tt:ts, 

to pulmonary tube1·cu1 osis \:hic!'l co:nplicnt:;ecl four CJ..3CS of: 

chronic granu1 ocyt-Lc leu.kaeut:i.a. 

accow1tcd fo1 .. the ma;j ority . Acut;c and cl.1·onic l y1'1pllocyt l c 

lcukaer.I:i a were compl:Lc:ated by 58% of t.;he rcspiratol"Y 

infections altogct.hc1' and they' were frcqucnl.ily rc<:nrJ~cnt in 

natur<... SJ{.i a ·i:~fcr.tions, :=t<"'cuunting for 1<). 4~, wcr~ the next 

most. frcqncnt. . They consistnd of supcrf.i ci.:-tl fungal infections 

scabic s, fnr•m1culosi s, cpi~;udc~s of ccllul iLir.:, and s:·.aph.y

lococc<!l ski" absce;speE. 'fhc~ mo~t commonly l.iocumcnt"t..d type 

of infection in t.:1e 27 cases cJf gastl'(.J.i.ntcstinal infection 

\.;as ul'..;l candid.;.a.::oi ., .Ccllcwcd 1.,y V:i nc:::.nt 1 5 ;::u·.g.,;.nn and dental 

aJ vcolit is. 

six cases. 

Salmor•· ·1 t 1 t.yphlJJtnri um <.:ntel'ii..is occw·t·cd in 

Till' maj Ol'ity of t.hc CilSes ,.;i:t.h P.Cpf".icaC'mia ( 13 or 
22) o..:.curJ'Cd .i.L~ ~lL . Sab10ncllosis and o·n.nt-ncgat.j ve 

orgc.111lsms accounted. for most o[ these. U1·.inary t1·act, if;.f.cctiou 



T nule 21: Infection ~s ~ pr·es.enting feature in leukaemia . 

Site of ~nfection 
.-T-y_p_c_o_f ____ l_'t_e_s_p_i_r-_a_t_O_l~,-~-r ..,._G_I_T- ,-.<· ~<L"l ~·~-U-G_T_r.-.- -~~:-C_N_S---::- -~1-s_e_p_t_i_c_a_e_m_i_a__,..::>n~-10

-. tt_e_....,.._'!_o_t_n_l_~ 

leuk.aemic1 system . 
~iven 

I----AJ-,1-L·--+---J-1-----~--a---f-1-o--+-o---;--.-3 __ 1_1 J ' 1J--~~ 46 

~----------~-------------H;-~---·~-~-- ---~----:-3----~ ----:-3---+·-1---~--o---~~~ --l--+f----4-------~-2--~~--~-b~~ 
.'1oL 1 0 j 0 - C. ! 10 

.,_ __ A_u~-t---;--· --~~r-' o_~,..o---~---~o--_ --+-o--~: 00 f! o ----+t=o0===~==2===== I /J.S CL 3 3 1 0 0 I - I 0 7 

I. 

CGL 1 -~ , 13 3 I 0 - ~ i 0 ! 27 
t----c-L .... -T --+- 18--~-+l-s--~-:--p-_ --t---o- 10-...... o 1 1 30 

--+---~-*------l---------------+------~--~--~ I 

·~ rotul 71 27 33 l b 0 

*GIT - Gnstroin.tosti:na1 trnct ; UCT - Urogon:i.:ta1 tract; 
CNS - Ccntr•al. nervous system . 

,...,.. -- 3 170 
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o!=>tcomycl.itis nnd mcni ngit is were r<.•po1·ted io 14 <' asr.s . 
Crippling disscmin ntcd Snl.monel l:t typh imm i.un! <•::>tcomyclit i.s 
was seen in one case of ALL (l~ig . 9) . 

Other c:linical features . 

Bo•lc pain was recot•dcd in 34~ of the cases {Table 18). 
It was a siguiflcant fiuding j u soll'e cases of AHL anti ALL :i..n 
\thich !;he main pref'cnting symptom · . .-cs either bon~ pain 01~ 

severe arthritis, w.i.t.h anncmia as an incidental finding . A 
fc .... • cases had typica'l fca~urcs of rhetunc.ti.;ic <:Lrthritis whiC'h 
were migratory and severe enough to limit ambuJ ation . The 
seyerity of bo11e pain correlated '"ith the skeletal radioic gic:t] 
changes '"hlch ,,•ere present in about 50% of the C?.ses. The:.:;e 
vari.ed from perio:::.t.eal infiltPation to marked o.-.teolyti; 
changes (Fit£. 10). Was\- i.ng appeared to reflect the chron:ic:i._-ty 
of '(;he ci:i.se;•!"<" ;md it was prominent in chronic leukaemia and 
a fe '" cas<;~ of AH-HL. 

Chloromutous ttunours ( gr;:uu.l.osarcomc ) were documented in 
14 cases of :1cote myeloblastic and myclomonocytic lcukac:nia 
a1togctheP and in t;wo of chronir gra11Ulocytic lott!<aemia. This 
gi' •""'S a frc4ucncy of 10% of chloroma in acute myelogenous 
l euk .:lcmi;.l, 'I hirteeu \vere or b.i 'tal tuJtlOurs and commonly 
prcs~n" cd wit.h asymmetrical bilateral ocular proptosi s (Fig . lla 
anc.L b); four of them i1nd corneal d0struction , clue to exposure 
xcr·o...;is 1 with at ten dc:tnt blintlJH>Ss . Only one caf.e occurred 
in <Jn adult, a female· aged 25 years; the rest wct·e in childhood, 
giYi.ng C! frequency of 23% of chloromatous tUJtlOU!'S in chi.l.dJ.·en 
with AHL. f'om· of these cases px~escntcd various ly to ophthal
mology, n eu1·osurgcry and E:iT units \!here t\\0 \V'Cre diagnosed 
as Bu•·kii;t: s J y.nphoma, one a's intracl'c.ulial hydat.i.dosis nad 
the other as 1 ecurrE:.alt retinoblastoma, pJ•eviouE,ly enu.clc:at;ccl . 
Two of the cases hud no leukaemic picture at presentation . 

Neurological deficits such as c1 aniaJ nei~vc palsies 
and paraparesis, being compJ ications of cercb1·omcning<;nl 

infilt-r-ation , Kere uot uncom!Jion .in Vcu·.i.<"i:·.t.s of :\NL , pal·l-icu.lar
ly M-1-~·fL, at present-ation . Tht'sc feat.ul'cs only occurr·ed in 
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ALL m• ALSCL after rend ssion induction . Sudden blindness 

and pal'tial loss of vision due to optic ntrophy and. 

i.ntt•aocular haemorrhage, J·cspccl~ ivt~ly , were cunong 'the 

prcscntinl'f featul'CS in two cns~s of chronic gr anul ocyt i.e 

leukaem i.a (Fig. 12) . One of them h . ..~d typical Routh's spots . 

Occasiona~ cases of AH-!-!L ~nti A:·ioL prcsent;ed \dth gum 

hype1·trophy (Fjg. 13), non-specific abdominul pain and 

tenderness, perioPG:.Ltal oedema, muscle infiltration, non

specific dermatoses and the supe1•:.i 01• vena cc.val syndrome . 

Another noi.~able Sblf?tofll '~·as j aundicl..!. 

seen in two cases t...KLL and one of CLJ •• 

Skin infiltraLj on \vas 

Patients suffering from 

acute m,r eloblastic leukaemia and 1\J.L were. frequently robust 

and had non-specific complaintR reJ ated to anaemia at 

presentation. 

rour female patients had leukaemia i.n pregnancy: one 

acute und.ifferentiated, one acute myeloblastic and two cltronic 

gr anulor;ytic. One of them hc:s been fu) ly documen'tetl ( 8 5) • 
For thf' "h··o CGL ca~<'"', the d::i agrto.~ i ,.:: ,.,as made in t.hC' post

parttun per·ind hr~~tt<';l"' the p;:;.t..i..ents suffered post.p;.l'tu~n 

hacoo1·rh~&e. One of the c~scs also dc':elopcd a m~li;;n.::mt 

l)',n[-homa, po~rly d:i.f:fe!"~ntiated, six rnonths after the 

diugnosl.s of CGL . She died three MOr.tths after the clinical 

onset of the lymphoma. 

In:i i;.i.al haematolog i cal find~e;,s..:_ 

Jlacmo!!lobin levels. 

Anaemia was documented in 89% of ac~tc leukaemia l.Jut. it 

'~as p1•esent.. in onl)r 50% ':>[ chronic leukacnd a at diagnosis. 

There was a ~i~nJficantly higher jncidence of severe ~n~emia 

in AI-1L thau ALL at presentation. Whereas 82?~ of MiL had 

severe anaemia (db below 8 g/ dl), this occurred in 70,'{. of ALL 

(Table 22 and Pig. 14 A) . This mi[.;hl~ be a reflection of the 

specuJ £.ted erythroi.d stem cell inhibition defect in AHL 

(96) and a probably direct ma••row infiltration in ALL . 'fhe:: 

other subspecies of acute leukaemia also often prescnt,ed vdth 

sever~ anacntia . It \lias of greatc1· severity in chro.-lic 
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Tnblc 22 : Haemoglobin levels in 325 leukaemia ca::.C$ 
at prcsen:cation . 

g/dl 

Type of 
leukaemia Below 5 5- 8 8-10 Over 10 Total 

AHL 45 48 12 8 113 

ALL 16 19 8 7 50 

AUL 2 ~ 0 0 4 

»JoL 5 5 3 0 1 3 

ALSCL 2 6 1 4 1 3 

CGL 3 14 24 42 83 

CLL 7 8 10 24 49 

Total 80 102 58 8 5 325 

Table 23 : Tctal white blood cell counts in acute 

l eukaemia at presentation. 

Counts X 10 9 I 1 

Type of Below 4 4-10 10-30 30-50 50-100 Over leukaemia 

M-IL 22 20 31 I 1 5 17 1 3 

ALL 8 11 14 6 1 0 8 
- t 

ALSCL 2 2 4 1 2 3 

AUL 0 1 0 I 0 
' 

0 3 

AHoL 0 5 1 1 3 2 

Total 32 39 so 23 32 29 

lOO , Tota 

118 

57 

14 

4 

12 

205 



- 5<' -
lyn:phocyt~c leul. ~t. ... nd.a than chronic branuJ ocytic l('ukacmia, 

as 14% 01 ClL presented ,dth lib level bclo1·: 5 g/ dl, ,,•he1'e:t~~ 

only 4% CGI. cases hac! Hb 1 evcl b~J 0\.,. thj s 1 iJnit (Table· 22 .'lnd 

Fig . J 5 A) . T\\'enty pcrc~ut; of CGL aud 30% of CLL had Hb 

levels belO\v 8 g/ dl respectively . Thj :-> fincliu~ cor!" elates 

closely with the frequency of. pall01 ( ~ .1ble 19) . 

Total ,,hite ccl.L counts. -
\Vhcl·ca::; 42% of AHoL were subleukaemic (\t3C. cou11ts J Pss 

than.lOxJ.09/l), 28.G% ALSCJ were sublcuka0mic (Table 23), but 

3 of 4 of AUJ .. cases had a t-otal wlli-tc cell cotmL above 

100...:.1 o9 /1 AHL and ALL had 30- 35% of the cases wlth either 

alcukacmic or subleukaemic pictures (Table 23 and Fig. 140); 

the disi;ributlon between aleuka~mic and subleukae;mic cases was 

the same in botl1 instances. Whereas only 2J~~ of CGL, presented 

with a 1..;ot::ll \•me count of less than lOO:xl09 /1, 65% of CLL 

cases hac! ~otal \V'BC counts of 50-J 00xl09 /1 (Table 24 and 

Pig. l5B). The majority of CGL cac;es (oO~) had WBC counts 

wit.hin the rc::nge of 100-50!'>:.:1.09 /1 , .-:1.1d 18% had co:.J.'~"tc :.bove 

500xl.09 /l. Tlu·ee cases had counto of over 1.000xl09 /1 . O.lly 

5% of CLI cases had coun~s above 500x109 /1. No11c of i.-he 

chronic 1.orms had aleukaemic or subl 0ukaemic pi~turcs. 

Plate~ l 0t count R. -
The pr C'valence of tlu·ombocytopenia ( plat;clet cotl.ll.J..,s l ess 

than l00xl09 /1) was 81% in AHL, but only 64% in ALL ( Table 25 

and Fig. l4C). In. other words, 36% of ALL and only 1 9% of 

A?-lL ca&eo were not thrombocytopenic at pPcscut.~tion~ Sixty 

three pc:,·cent and 55% of A"'1L and ALL, resp~ct-lv0ly, ,;ere 

sevc1 ely thro:1:bocytopenic '"ith pl~tclct cot:.11ts of less th ::m 

50xl0 9/1. The implications of these findings arc discussed 

below. 1'hc maj Ol~ity of the patieui-s ,,·it~. M-1ol. <Uld ALSCL in 

'"hom plat c l ct counts were p~rformed were tlu·ombocytopcnic and 

all cnscs of AUL h ad platelet counts less than 20x109 /1 . 
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Table 24 : Total '"hite blood cell coWlts in chronic 

1ew{aemia at presentation . 

9 . Counts X )0 I 1 

Type of Be 1o'" 10 10-50 50-100 100-200 200-500 
leukaemia 

CGL 0 10 "11 32 29 

CLL 0 26 17 5 8 

Total 0 36 28 37 37 

Over 500 rotal 

19 101 

3 59 

22 160 

!able 25: Platelet counts in 231 l eW<aemia cases at presentation . 

Counts X 10 9 l 1 

l'ype of Bel ow 20 20-50 50-100 Over 100 Total 
leW<aemia 

AML 29 24 15 16 8 4 

ALL 18 5 4 15 42 

AHoL 2 2 3 2 9 

ALSCL 4 4 0 2 10 

AUL 4 0 0 0 4 
·-

CGL 0 2 3 40 45 

CLL 4 5 7 21 37 

rotal 61 42 32 96 231 
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Forty three pe1·ccnt of CLL cases had thrombocytopenia; 24% 
of them had sever<." tht•ombocrtopcnia 'dth cow1ts bclm·.• 

50x109 /1 (Table 25 and Fig . 15C) . . Only 10% of CGL Cc.t;-.cs 
presented with th1•ombocytopenia; 4% had platelet counts 
bclO\v 50xl09 /1 and none had a platelet count bclo\.; 20xl09 /1 . 
Thus about 90% of CGL cases had normal or increased platelet 
count-s . 

Di:f£erentia l white C<."ll counts . 

Host cases in the study had no differential white cell 
counts ; i.e . 81% of ALSCL , 71% of AHL , 59% of ALL and 51% of 
CLL had no differential counts . This is a probable indication 
of lack of confidence by the observers who made the initial 
diagnosis in performing differential counts on abnormal filllls . 
However , differential counts in CGL , particularly when the 
counts are markedly raised, are time consuming and often 
inaccurate . The differential counts in ALL are also often 
inaccurate b ecause the blast cells are often mistaken for 
lymphocytes and therefore counted as such . This could be 

the reason for only 35% of acute lymphocytic leukaemia cases 
having been recorded as having a differential blast count of 
more than 20% (Table 26B). and 60% of them as having a 
lymphocyte count of over 50% . In 79 cases of AHL (Table 26A) , 
89% had over 20% blasts, 53% over 50% and 47% had a 
neutrophil count of less than 20% . Out of 45 cases of CLL , 

44 had lymphocyte counts of more than 50% (Table 26F) and 21 

cases had neutrophil counts of less than 20% . Blood films of 
most of the cases of chronic granulocytic leukaemia were 
reported as having 11 cells at all shades of maturation from 
blast cells to mature forms , with a preponderance of myclocytes 

(Fig . 16). 

CY}ological and cytochemical features . 

The cytological features applied in the differential 

diagnosis of various acute l e ukaemias are illustrated in 

Table 4 . 



nblc 26 (A-F): Differential counts . 

• Acute m,·elo~cnous leukaemia . 

Cell type % 0-20 21- 50 51- 100 

~eutPophl.ls 37 7 3 

Lymphocytes 24 6 12 

tonocytes 15 9 2 

~lasts 9 28 42 

. . . . 
I 

A< utc lvtuphosarcoma eel 1 
lcukncrnin . 

~ell type% 0-20 21-50 51-100 

~eutrophils 3 1 0 

~ymphocytes 0 1 2 

~lasts 2 3 2 

-

B. Acut~e lymp'lOcytic leukaemia. 

Cell type ~~0-20 21-50 

Neutl'ophils I 25 1.0 

Lymphocytes 5 11 

Blasts 10 8 

Eosinophil s 8 0 

E. Acute undifferentiated 
leukaemia. 

Cell type '!. 0-20 21-50 

Ncutrop~til :- • 0 1 

Lymphocyte-, 1 1 

Blasts 1 0 

51-100 

3 

23 

9 

0 

51-100 

1 

0 

2 

r. Acute III<.IIIUC,Ytic leuk.!l£!!!.~'l..:. 

CcU type % u-2o -z.T:so f s ... - "!'h 

N cutropld ls 4 
1
- o ~ n 

Lymphocytes 3 o o 1 

Monocytes 2 0 3 -
Blasts 2 2 "'' ,) 

- -

F. Chronic ly1112hocvtlc 
lcuk<.H .. mi a . 

r--
Cell type% 0-20 21-50 51 -1 .. --
Neutrophils 21 2 0 

Lymphocytes 1 c 44 -
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Acute mycloblas ... ic leuk~cmi~ exhibits pleo:norphic cellular 

features , but acute l)·tnphobJ astic tends to be u10no.:10rpllic 

(Fig, 17A and B) . Hicroblastic v.:iria.nt s were- no(; w1common. 

Cases of lu'l-:•tL exhibited the most pleomorphic and polymol~ph.i.c 

cytological features ,.;hich also varied from case to case . 

A variable blending of monocytoid and myel oid appearances ,,·as 

however always present. Dysmyclopoietic changes resulting intc 

bizarre nuclear shapes and nuclear fragments ,,•ere commonly 

seen, in both .AH- HL and acute promyelocytic leukaemia ( AP~IL) . 

Reider forms were as common in ALL as MiL , but .Aucr rods 

OCC\.trred in about 20% of non-lymphocytic ac"ute leukaemia 

(ANLL) and most abundantly in AP~IL (Fig . 17C) . There are 

remarkable cytological similarities between M1-HL and .APHL 

with regard to the presence of myelomonocytoid cells . Acute 

undii'ferentiated leukaemia showed no ·features of differentj_atic 

towards either the myeloid or lymphoid lines . The peripheral 

blood picture of one of the cases consisted of large, 

multinucleated cells with copious vacuolated cytoplasm, rather 

reminiscent of the a ppearances seen in malignant histiocytosis 

(Fig . l7D) . The appearances of cells in ALSCL span those 

mature lymphocytes and the primitive cells of ALL . The 

lymphosarcoma cells vary in size and shape from small, through 

medium sized mononuclear cells, to large irregular malignant 

cells that have characteristically folded nuclei with coarse 

reticular chromatin patterr.. \vith one or two prominent 

nucleoli and moderately copious or sparse dark bluish cytoplas1r 

(Fig . 17E) . Smear cells are a striking feature. 

Chronic lymphocytic leukaemia was almost always of the 

small celled type (Fig . 17F) although, occasionally, large 

celled variants having abundant cytoplasm we1,e encounterecl. 

The presence of basket cells is a constant feature . One 

case of CLL followed up for years converted into a typical 

picture of CGL (Case 1 , appendix III). }1ost of the CGL cases 

exhibited a leucoerythroblastic picture and a few of them had 

circulating megakaryoblasts . 

The bone marrow invariably showed total replacement by the 

leukaemic process in all cases . It was hyper cellular in all bL 

three cases of ALL (see case 6 appendix III) and one of AH-HL 

which presented with hypoplastic features . ~lore than 50% of 
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A'lL s A.\1-HL and A.'loL cases showed mcgaloblastoid feature.:, in 

the residual erythroid activity. Alth our~h this was minjmal, 

the t\,'0 cases of erytlu~olcukncmia had florid mcgal ob1ast.. i c 

changes. Reticulum cell hypf!l'plasia and increased plasma cell 

population \\'ere frequent in A),1-~1L and AHoL . Vacuo] ation of 

leukaemic cells was an invariable feature in Burkitt's cell 

leukaemia and \iaS seen in two other cases of acute leukaemia . 

At presentation, megakaryocytes were often normal or increased 

in numbers in N--t-HL and CGL respectively. They were markedly 

reduced or, less often, absent in the other forms of leukaemia . 

Cytochemical characteristics in 72 cases of acute leukaemia 

showed definite patterns (Table 27). There was strong Sudan 

Black positivity in the majority of acute myeloblastic and 

promyelocytic leukaemias; only two myeloblastics were negat ive. 

On the other hand only two acute myeloblastic cases were 

\·/eakly positive for PAS and the rest were negative. However, 

APML showed weakly to strongly positive PAS patterns . All Al.'l"LL, 

apart from two cases each of AHL, AM-HL and A'1oL , were either 

moderately or strongly positive for Sudan Black . Only a few 

were strongly positive . .Al-1-NL cases exhibited a twin population 

of strongly staining myeloblasts and poorly or negative staining 

monoblasts (Fig. 18A) . Similarly AMoL cases, except one, were 

weakly to moderately PAS positive . All cases of ALL and ALSCL 

were negative for Sudan Black staining, and all ~xcept three 

(ALL-1; ALSCL-2) showed variable PAS positivity (weak to moderate) . 

Feulgen staining revealed distinct features among acute 

leukaemias. ANL and AH-}IL exhibited 2 to 3 medium-sized pale 

grey to brown nucleoli in most blast cells and most of AHoL 

blasts had one to two large pale grey nucleoli . All cases of 

ALL had one to two small, dusty grey, indistinct nucleoli with 

prominent perinucleolar rim . Most of t h e ALSCL cells contained 

one to t\iO nucleoli which were ·distinct, dusty grey but variabl~ 

in sb~2 from small to large (Fig . 18B) . 

The leucoc~e alkaline phosphatase (LAP) was done in 30 cases 

of chronic granulocytic leukaemia . The results showed the 

following pattern of activity:- score 0 ( 9 cases); score 1-10 

( 11 cases); score - over 10 (10 cases) . There were 4 cases with 



- G2 -

Table 27 : CytochcmicaJ. charactcr.istics in 72 cases 

of acute leukaemia . 

Stains us~"'d -
Type of leukaemia 
and number of cases 

( ) 

0 

Al-1L ( 1 8 ) 2 

AP-HL (6) 0 

AM-?-1L (17) 0 

AMoL ( 5) 2 

ALL (17 ) 17 

ALSCL ( 9) 9 

* De gree of positivity . 

0 - Negative . 

Sudan Black 
( * Positivi.t.y ) 

1 2 ... 
" 

2 5 9 

0 1 5 

2 12 3 

0 2 1 

0 0 0 

I) 0 0 

1 - \Vcakly positive (± to + ) 

2 - Hoderately positive (++ to +++) 

3- Strongly positive ( ++++ ~o I I I II ) 

PAS 
( *Positivity) 

0 1 2 3 

1 6 2 0 0 

0 2 2 1 

1 7 9 0 

0 3 2 0 

1 4 12 0 

2 4 3 0 

Feulgcn 
( Number 

of 
nucleoli) 

1-2 2-3 3+ 

1 11 0 

1 1 0 

1 9 2 

1 3 0 

8 0 1 

9 0 0 
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LAP of over 20; 2 of them were after therapy nnd h~d scores 

of 40 and 70 rc;.p e ctivcly . 

Res ults of other investigations . 

Bioch em i..s:ll. 

Serwn electrolytes and blood urea, determined on initial 

presentation, '"ere normal in all cases . Uric acid \vas 

however elevated in some cases of CGL, CLL and cases of acute 

leukaemia with markedly raised leucocyte counts. The highes t 

recorded was 9 mg/100 ml in a case of CGL . No cases of 

secondary gout '"ere recorded. Liver function tests were 

normal in all cases prior to treatment . 

Radiological : 

Chest x-rays showed mediastinal and hilar lymphadenopathy 

in all cases of ALSCL; all cases of AH-ML, AHoL or CGL 

which exhibited features of the superior vena caval syndrome; 

SO% of ALL and in a l l cases of CGL which had massive 

generalised lymphadenopathy . 

Cytogeneticc::;: 

The few cases of CGL in which the Philadelphia chromosome 

studies were done showed the acrocentric G22 chromosome in 

all except one . This exception was a case of juvenil e 

chronic granulocytic leukaemia in an 11-month-old-~fant. 

Treatment res ult s . 

Only 146 ( 32 . O%) out of 456 cases collected are known to 

have received any form of therapy and most of them were 

treated during the 1974-1977 period. Fifty percent of the 

ALL were treated but only 25.7% of AHL and a th.ird of the 

chronic leukaemias respectively under\vent treatment (Table 28 

and Fig. 19) . 
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LAP o f o~:cr 20; 2 of them ,,•cr•c af1;cr thernpy :tnd h nd s cores 

of 40 and 70 r esp e ctive ly . 

Res ults of ot..he t' inves tigations. 

Biochemi .. S,ili 
Serwn electro] ytcs and blood urea, determined on initial 

presentation, were normal in all cases . Uric acid was 

however elevated in some cas es of CGL, CLL and cases of acute 

leukaemia \'lith markedly raised l cucocyte coWt1;s . The highest 

recorded \'las 9 mg/100 ml in a case of CGL . No cases of 

secondary gout \'lere recorded. Liver fWlction tests \vere 

normal in all cases prior to treatment . 

Radiological : 

Chest x-rays showed mediastinal and hilar lymphadenopathy 

in all cases of ALSCL; all cases of AH-ML , AHoL or CGL 

which exhibited features of the superior vena caval syndrome; 

SO% of ALL and in all cases of CGL which had massive 

generalised lymphadenopathy . 

Cytogeneticc;..:_ 

The few cases of CGL in which the Phil adelphia chromosome 

studies ,.,ere done showed the acrocentric G22 chromosome in 

all except one. This exception Has a case of juvenile 

chronic granulocytic leukaemia in an 11-month-old-~fant . 

Treatment results . 

Only 146 (32 . 0%) out of 456 cases collected are known to 

have received any form of therapy and most of them ,.,ere 

treated during the 197 4-1977 period. Fifty percent of the 

ALL were treated but only 25 . 7% of AML and a thlrd of the 

chronic leukaemias respectively underwen t treatment (Tabl e 28 

and Fig. 19) . 
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Tab) e 28 : Number of leukaemia cases that received 

treatment. 

Type of leukaemia Total Nt..,.nber Percent 
treated 

~!-1L 144 37 25.7 

ALL 68 34 50 . 0 

AH.oL 15 2 13.3 

ALSCL 25 6 24 . 0 

AUL 4 2 so . o 

CGL 130 41 31.5 

CLL 70 24 34 . 3 

Total 456 146 32 . 0 

Table 29 : Treatment results in 146 cases . 

Type of Number Complete Partial No Not 
leukaemia treated remission remission response evaluable 

AML 37 12 8 14 3 

ALL 34 23 6 2 3 

AMoL 2 0 0 1 1 

ALSCL 6 2 3 1 0 

AUL ~ 0 1 0 1 

CGL ~1 9 27 2 3 

CLL 24 0 17 4 3 

Total 146 46 62 24 14 
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For all coscs that \~Cl' C t.rcat.cd (Tahl~ 29 and l~ig . 19), 

complete remission was ach.i.cved in 27 . 4.:; and partial 1·espou~C! 

in 46 . 6%, giving a total response rate of 74 . 0%. There was 

a fai lure rate of 16 . 0~ . Ten percent of t,he cases wer·e not 

evaluable because the treatment given was inadequate. The good 

partial response results falsely inflate the s uccess rate 

whic h was, mainly realised in chronic leukaemia . Thns, 49 . 3% 

of acute leukaemia patients attained complete and only 19. 7% 

partial remission res pectively, giving an overall res ponse 

rate 'of 69% . However, 67 . 6% of ALL and only 3 2 . 4% of AHL 

attained complete remission . There was a remission induction 

failure rate of 38% in MIL and only 6% in ALL . This gives a 

total response rate of 85% and 54% for ALL and A}1L r espectively. 

None of the patients with AHoL and AUL \vent into complete 

remission, althoug h one of AUL had a partial response . Only 

2 out of 6 patients having ALSCL went into complete remission . 

Chronic granulocytic leukaemia, on the average, gave better 

result s than CLL (Table 29 ), indicating that the latter was a 

more difficult disease to deal with . 

The patients who achieved complete remission, generally, 

enjoyed a fairly good quality life before relapse . Retrospec

tive records on patient survival are extremely inadequate, 

and in only 128 patients was there any indicat-.ion of s urvival 

p eri.od (Table 30 and Fig. 20) . Whereas 63% of A'1L patients 

were dead within the first month after diagnosis and almost 

all within 12 months, only 32% of ALL patients died within 

one month and 37% s urvived for more than 12 months . Analysis 

of paeUiatrie cases seen from 197 5-78 (Fig . 21) revealed 

that 35-40% of AHL patients die within one month of diagnos i s 

and those who achieve r emission have a median survival of 

8 months . Similarly, 10% of ALL and 20% of ALSCL d ie within 

one month with a median s urvival of 15 and 9 months respectively 

for those who attain remission . The longest s urviving patient 

with ALL (APLL) had lived more than 40 months after 
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r a bl.<.! 10 : Duration of survival from dingnosis to death 

in 128 cases . 

Period of survival in months . 
Type of Total Less than 1-3 3- 6 6 -12 12-24 24-60 
leukaemia nwnbcr 1 

AH L 32 20 4 3 4 1 -

ALL 19 6 1 2 3 3 4 

Al-1oL 3 2 1 - - - -

ALSCL 6 1 1 - 4 - -

AUL 4 2 1 1 - - -

CGL 43 3 2 ... 
9 6 11 .) 

CLL 21 1 1 1 1 4 10 

Total 128 35 11 10 21 14 25 

Over 
60 

-

-

-

-

-

9 

3 

12 
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ciiagno~is at the time of d .::.t.a analysi...; . Acute monocytic 

lcul ... acmi<.L exhibits the \\•ot·st bW~Yival time as most of the 

patients '"ere dead \dthin the first month of dj ttgnosis . Clu·unj <: 

l e ukaemia paticntb show the most faYourable s urYiYal as 19% 

of them, bot h CGL and CLL , arc still alive and 60 months 

and o nly 33% were dead within 12 months . Howev<:'r , mo:;t of 

those dying within t-he first year are CGL, although the 

l ongest CGL survival died after 8 y ears of follow up. 

Clinical course and behaviour of the various types of 

l eukaemia . 

The clinical course of the disease appeared to be 

influenced by a number of factors: the nature of leukaemia, 

i.e. whether acute or chronic; leukaemia type; nature of 

treatment; response to treatment; complications of the 

disease and therapy, such as infections and bleeding, and 

initial patient disability . 

Acute leukaemia . 

Acute leukaemia, and in particular acute myeloblastic~ 

acute promyelocytic, acute monocytic and acute undifferentia

ted types, tended to take an aggressive course, killing the 

patients within a short time after diagnosis . Prompt 

commencement of treatment, in the acute non-lymphocytic 

leukaemias, only altered the course of the disease in a small 

proportion of patients, some of whom responded to therapy and 

attained remission . The majority of the patients got to 

hospital with a Karnofsky performance status (Table 31) of 

less than 40% (97) . Patients with AM-ML often presented 

with significant wasting and ~orne disability, which indicated 

a protracted or subacute course of the disease . APML, on the 

other hand, pursued a decisively short course, attended by 

severe h aemorrhagic complications . Acute lymphocytic 

leukaemia appeared to steer an elusively benign but relentless 

course, attended by recurrent anaemia (case 6, appendix III) . 

Res piratory infections took the toll in bofu AML and ALL. 



'l'able 31: Karnofsky performance status. 

Criteria 

Able to carry on normal activity; 
no special care is n eeded. 100 

90 

80 

Status of patient . 

Normal ; no complaints; no evidence of 
disease. 

Able to carry on normal activity ; minor 
signs or symptoms of disease . 

Normal activity with effort; some signs 
ot• symptoms of tliseaso . 

Unable to work; able to live at home; 70 Cares for self; unable to carry on normal 
, activity or to do active work . cares for most personal needs; 

a varying amount of assistance is needed. 
60 Requires occasional assistance but is abl e 

to care for most of his needs . 

Unable to care for self ; requires 
equivalent of institutional or 
hospital care; disease may be 
progressing rapidly . 

50 

40 

30 

Requires considerable assistance and 
frequent medical care. 

Disabl ed; requires special medical care 
and assistance . 

Severely disabled; hospitalization is 
is indicated, although death not imminent . 

20 Very sick; hospitalization necessary ; active 
supportive treatment necessary . 

10 Moribund; fatal processes progressing 
rapidly . 

0 Dead.. 
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Remission induction took an average of 6-8 '·:ccks .in 

ALL but 8 -12 \oiCeks or occasionally longer in the acute non

lymphocytic leukaemias. This period is critical bccc.mse 

MiL cases must pass through an aplastic phase, which was 

sometimes very prolonged, before remission was achieved . 

It "'as during this period that ALL patients \vent through a 

severe thrombocytopenic and leucopenic phase . Features of 

remission in the acute lymphocytic leukaemia included 

regression of organomegaly _and disappearance of pallor. If 

the platelet counts were within normal limits, they precipi

tously dropped by the second week of remission induction 

therapy . Hodest polychromasia and normoblastaemia, indicating 
m~-row 

bonekregeneration, was superseded by inc~ease in haemoglobin 

levels and decrease in transfusion requirements . A gradual 

rise in peripheral leucocyte counts due to a neutrophil 

response or due to eosinophilia in 10-20% of the cases followed. 

A platelet response came as the last parameter to improve 

during the 6th week of induction . Successful remission 

induction in AML and AH-HL was ah ... ays heralded by thrombo

cytosis , which s~~etimes exceeded 600 x 109/1, in the 

presence of a reticulocytopenia, during the second or third 

course of treatment . This was followed by a haemoglobin rise 

and finally, a neutrophil response . Persistence of thrombo

cytopenia and blast cells after the third course of 

induction therapy augured failure of remission indu~tion . 

The haemoglobin of such patients rapidly dropped in spite of 

transfusion . Bone marrows done at the end of remission 

induction period showed hyperplasia and a prolific normobla

stic response in ALL, b~~ hypoplasia and increased reticulum 

cell and megakaryocyte activity in N-1L and AH-ML. 

Relapses were clinically preceded by general ill-health 

and an increased rate of infections. Cytological stigmata 

of early relapse included isolated or multiple cytopenias, 

leucoerythroblastic response in ALL or ALSCL ru~d pseudo-pelgcr 

forms in A\1L. Two cases, one of ALL and the other of ALSCL, 

exhibited features of florid microangiopathic haemolytic 

anaemia with severe red cell fragmentation before blast cells -
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,,•ct~e noticed in the peripheral ulood film . Cyl;ology of the 

relapsed acute leukaemia was ch;wacterizcd by the cmct'gence 

of more primit:ive lymphol.>last~ (pl'Olymphoblast-s or lnacro

lymp~oblasts) in ALL and an apparent shift of /.HL to ~1-HL 

in · the non-ALL types . On the average, relapse in acute 

lymphocytic lcukaend.a occurred after 12 months but it was 

manifest \vithin 12 months in the acute non-lymphocytic types . 

Acute n on-lyr:tphocytic types \ve r e notice d to be universally 

r esistant to r einduction therapy and killed the p atient within 

a few weeks . However, about 50% of ALL were successfully 

reinduced . The rest responded partially or failed, but 

they nevertheless followed a less aggressive course than 

the non-ALL forms . 

Post radiation somnolence was seen in 75% of ALL cases 

that received CNS radiation for prophylaxis agai n s t meningeal 

leukaemia, and it was very severe in· four patients who had 

received intrathecal methotrexate at the same time . 

Prog ress ive neuropathy and paresis , being due to cerebra

meningeal infiltration, were common terminal features of 

ALSCL and AH-HL . Two cases of ALL (case 6, appendix III) 

suffered acute blindness due to acute optic atrophy consequent 

on meningeal leukaemia while they were in haematological 

remission . 

Chronic leukaemia: 

The majority of chronic leukaemics presented with a 

Karnofsky performance s tatus of about 60% (Table 31) . Those 

cases of CGL \vhich were in the accelerated phase at 

presentation die d within weeks after admission, in spite of 

therapy . Host of those in the chronic phase at presentation 

res ponde d to bus ulphan, some of them l ess satisfactorily 

than others . 6-mercaptopurine was occasionally u sed in cases 

that showed evidence of s low response to bus ulphan or in 

those having total white cell counts of more than 500x1o9 /1 . 

Response to therapy was accompanied by clinical regression of 

the spleen within 3-6 weeks . Total white cell counts dropped 

to less than 20x109 / 1 within four weeks. At this time the 

pe r iph e ral blood film showed thrombocytosis and increased 

polychromasia with a rise in haemoglobin level, i f it was 



initially 1 O\i . Residual sti{:,'mata of the disease incl ude d 

vacuolated neutrophils which shoh·ed either poor or toxic 

granulation vith odd looking hypcrsb"tllented neutPophib>; 

pathological myclocytes or metamyclocytes ; presen~c of 

normol>lasts, monocytosis, basophilia or eoBinophilicl . Bone 

marro'" examination often s howed g ranulocytic hyperplasia . 

Patients '"ith chronic leukaemia generally enjoye d good 

quality life and often followed their profess ions noJ•mally 

while in r emission . CGL patients maintained on busulphan 

develope d skin hyperpigmentation, particularly of the flanks; 

but also of the palms, soles and oral mucosa, giving an 

Addison-like picture. These patients frequently suffered 

a troublesome, non-productive and irritative chronic cough . 

One case had chronic diarrhoea . Clinical changes that preceded 

acute transformation comprised the reappearance of splenomegaly; 

bleeding into the soft tissues in the presence of a normal 

or raised platelet count; rapid enlargement of the lymph nodes 

(case 5, appendix III), development of extramedullary granu

losarcoma {muscular and CNS); and bone pain due to osteolytic 

bone involvement . These changes were followed by either 

rapid.J.y mounting total white cell counts, in spite of 

treatment, appearance of blast cells in peripheral blood, 

pancytopenia cr rarely a monocytosis, basophilia or eosino

philia. One case converted into thrombocythaern.ia with 

erythroblastosis terminally and the other develope d a picture 

similar to polycythaemia rubra vera {case 5 ~ppendix III): 

Pancytopenia in the course of CGL occasionally created problems 

in determining whether it was due to e usulphan toxicity 

or impending acute transformation . Once an acute transforma

tion was establis hed, the patients died within 6-12 weeks, 

during which period their clinical condition deteriorated 

extremely rapidly . 

?-tost of the patients witJ:t chronic lymphocytic leukaemia 

presented in stage III and IV (98) of the disease (Table 32). 

Their disease was often in a terminal state with complications 

of h aemolytic anaemia, severe chest infections and bleeding 

tendencies . Althoug h the course could have b een previously 

insidious, rapid progression after admission to hos pital was 

notable and it was accompanied by an acute transformation

like picture . Four cases are recorded to have had 
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Table 32: Clinical si.-aging of chronic lymphocytic 

leukaemia (9 8). 

Staging Features 

0 Bone marrow and peripheral 

blood - lymphocytosis . 

I Lymphocytosis 

+ 
enlarged nodes . 

II Lympnocytosis + 
F-plenomegaly ± 
hepatomegaly . 

III Lymphocytosis + anaemia . 

IV Lymphocytosis + thrombo-

cytopenia . 
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exfoliati, ·e dermatitis and tl\'O , herpes zoster . All the 
patients \'lhO had treatment at-t-ained p~rtial remission on] y . 
Thus, the maj orit,y of CLL cases cncow1t-ered '"ere i n the 
terminal stages and patients ~nve histories of long duration, 
mainly of fatiguabil it)· and i ll-health, recurrent pulmonary 
infections or , rarely, easy bruising. 

Complicatjn~ infections during therapv . 

Disseminated deep mycoses were not documented in any of the 
cases . However , the incidence of bacterial infections during 
the induction period closely correlated with the degree of 
n eutropenia, as has been shown by other workers ( 99) . 
Respiratory infections accounted for over 70% of the causes 
of pyrexia, and either streptococcal or pneumococcal organisms 
were the most commonly isolated. Such infections were easily 
controlled by a combination of intravenous gentamicin and 
crystalline penicillin (appendix II, 3) . Gram-negative 
septicaemia due to coliforms was commonly reported. Where a 
combination of gentamicin with penicillin was ineffective, as 
in Bactericides septicaemia, clindamycin (Dalacin c , Upjohn 
International Ltd.) \~as very efficacious . In most cases, 
temperature settled within 24 hoW:Sof starting c~indamycin. 
This experience was obviously noticeable in 8 cases of acute 
leukaemia t hat had failed to respond to first line antibiotic 
ther~py . Salmonella septicaemia was r ecorded in one case of 
ALL, one of ALSCL and four of AH-folL . Two of the cases res ponde d 
to chloramphenicol only . One patient who had At-1-~lL died 
from Acenitob acter septicaemia. 

Viral infections documente d during remission inc luded 
chickenpox, measles, viral he patitis B and h e rpes zoster . The 
severity of chickenpox and measles was significantly modif i e d 
b y the administration of immunoglobulins { :.tppendix II, 4). 
Sev ere herpes zoster (Fig . 22) occurred in three children who 

were in remission from ALL and a milder form in five other 
pati e n ts . 

Dermatophytes and generalized scabies in childre n with ALL 
or A.'-1L were ofte n a nuisance and complicated over 50% of the 
cases . Lesions of tinea corporj s · cum capitis due to Micros porum 
were by far the mos t common fungal infections . Ulcerat ive 
and haemorrhagic oral candidiasis, mimicking methotrexate 
l esi ons , ( Fig. 2 3) was not an uncQmmon complicat~on during 
T'P; nnuction . 
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Co:·tpl.ic~ti~s. ,of c~o.toxic as;en ts .. 

Drug intolcJ•ance and direct toxicity \'1<1.:> notable by its 

rarity because vom).tinc; and mycJ osupprcssion were rccol'ded 

in a very small proportion of patients . Het-hotrcxate 

intolerance and oennatoses were seen in tln•ce cases and one 

case , in children, respectively; cyclophosphmnide haemot rhagj c 

cystitis occurred in one case . Fatal myelosuppression was 

not encountered . This '"as so in spite of large doses of 

cytotoxic drugs being used, as has been reported before ( 81, 

100). Nevertheless, alopecia was almost universal during the 

remission induction and cytoreduction phases of acute leukaemia. 

Regrbwing hair appeared brittle and silky. Vincristine 

neuropathy was suspected but not established in two cnildren . 

Macrocytosis was common during therapy with 5-active, 

phase specific, drugs such as cytosine arabinoside, but overt 

megaloblastosis was seen in only 15-20% of cases of acute 

l eukaemia . Red cell fragmentation and features of micro

angiopathic haemolytic anaemia were often observed during 

remission induction. Reactive lymphocytes and atypical 

mononuclear cells were occasionally seen at the start of 

maintenance therapy. This feature often raised suspicion 

of relapse. 

Organ failu re such as due to drug hepatoxicity or 

cardiotoxicity and methotrexate neurotoxicity was not 

documented. 

Autopsy findings . 

Autopsies were done on 76 cases of confirmed leukaemia 

admitted to KNH in the period of 1971 to 1977 . Of these, 

43 were males and 33 females , giving a male to female ratio 

of 1.3:1, which was in keeping with the general sex 

distribution of leukaemic patients . This sex differential 

was however absent in children. There were more children 

going to autopsy than adults, as 40% of the leukaemia 

autopsies were in children . Although this compares well 

with 39 . 6% of Owor and l-tadda (101), only 28% of all the cases 

of leukaemia in the study occurred in children . This 

probably indicated that children with leukaemia suffered 

a higher mortality than adults . This is not surprising 

because chilill1ood acute leukaemia accounted for 48% of all 

acute lcukaemias in the series. Thus , more children than 
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Rdu1ts died of J euk.lemi n, mainly acute . This i act ito 

manJ.fcstly clear when it is realised that cas<.:s of chronic 

l eukaemia compt•ised 44% of all the l eukacnd ns . This it.lplies 

that ~ithcr too fc\.,. chronic leukaemia paticnt.:s \·:ere autopsied 

or chronic leukacmias uccotmted for relative] y much ' l ess 

mortality t h an acute lcub.t('miu in this series . The latt.cr 

is i,hc most likely explanation as the duration of survival 

was generally long er and better in chronic than acute 

leukaemia (Table 29 and 30). 

It seemed as if a relatively large number of acute 

lymphocytic leukaemia cases was autopsied in comparison with 

the rest of the leukaemia types (Table 33) . Although this 

finding appears to be at variance with experience elsewhere 

(101), it suggests three factors : that children are likely 

to be more easily autopsied than adults as the majority of 

ALL occurred in children (Table 9) ; patients having other 

leukaemia types are most likely to die at home, or patients 

with ALL live longer and are more likely to die in hospital 

while under follow up. All these factors probably played some 

role if the chronic leukaemics are excluded. 

General necropsy appearances . 

A11 cases of acute leukaemia, unless they were in 

reraission, showed profonnd pallor of all the viscera and 

serosal surfaces . This was less marked in ti1e chronic 

leukaemics , who instead were often characterized by enlarge

ment of the spleen, liver and lymph nodes . Para-aortic, 

paratracheal and mesenteric nodes were often most markedly 

enlarged, not only in chronic lymphocytic leukaemia, but also 

in some acute monocytic, acute myelomonocytic 

and terminal cases of c"tronic granulocytic leukaemia; three 

of the latter had massive lymph nodes. All the enlarged 

organs exhibited marked l eukaemic infiltrate at histology . 

Lymphoreticular organ infiltration in acute monocytic leukaemia 

was reminiscent of histiocytic medullary reticulosis and 

not histiocytic lymphoma. Generalized nodular infiltration 

arid ulceration of the colon was seen in four cases of acute 

myelomonocytic leukaemia . Generalized petechiae were present 

in all cases of acute leukaemi~, but they were most notaLle 

in acute promyclocytic leukaemia. Rarely was it a fe<1t.ure 

in the chronic leukaemias. Pulmonary oedema , although 

incriminated as the major cause of death in t"1o cases, was 
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1' ab] l~ 33: Leukaemia type clistril>ution at ~utopsy . 

Type Numb~ --
A~iL J.6 

ALL :L7 

Al-l oL 2 
-

ALSCI, 6 

AUL 

I 
2 

- ' 
CCL 11 

CLl.. 5 l_ 
Act•te - Not 

I typed. 17 
- - •• .1 

\ Tc~t::l ----·· -~]_,_ __ 7b J -

Table 34: Major cause~ of ~cath ~n 76 cnses . 

- --- 0~ 1 Causeo.; of cl~ath Number % cases 

Ilacmort·hagc 1 8 23.7 
~--- J Iuf:cc~ion 16 2].0 

- -- --- -
'8oth hacmorr·hagc and 

infection 7 9.2 --
Organ faiJ Ul'C 18 23.7 

Hultj.pJ.c cau::;cs 12 15 . 8 
.. 

~B Hisct!llancon:, causes 5 
- -· 

Toi.;a.l 76 100 
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also nn nc~omplice in all ca!'C~ dl•j .g of congPst i.vc cai•ciiac 

fuilure due to anaemia, broncho,mewnonia anti multiple O.L'ga:t 

failure. 

Bone marJ•ow hyperpla~ia., as cvicienccd by who~ u length 

femoral marr'0\'1 nctl..vity, \tas almost an iJ,vuriable finding, 

apart from t\-JO cases, one of ALL and the othm· of A~IL, ,,ilich 

shoh·cd hypoplasia . Green coloura'tion of the bone m<U'l'Oh' Nas 

not an uncommon f:catw-e in acute myclog(·nous lcuJ<aemiu. 

Causes of ci~:.th. 

Haemorrhage \·las an w.~ton!J't;ed r.·usc ot dnath ill J.S casr·:;; 

infection, 16 cases; uoth infect,ic,;n aud lwcmo1·rhage, 7 ca3cs 

and Sp(!Cifie organ fnilure .• 18 ('£ :-\blc 34). ?>1ultli>le organ 

failure \•'aS responsible for 12 cases anJ. tl1erc "'as no obci.ous 

cause of death in · on.e r.ase . ln th~ l'Pl!l<.\ i.ning four cases, 

death was cuused by raised intracrani<tJ pPessurc clue Lo 

chloroma (Fig-. 24) and cerebromcningeal leuk.:Jem i.e iHi'iltr•ai; .ion :i_u 

2 cases {fig. 25), gangrene of the boweL due "t~o obstruction in 

one, and a liver abscess in the other. Some of 'LllC raajo,.. 

findings rccorde;d were: massive lympj• node enlargement pressing 

on v j_taJ. oraans - S; pyelonei>hrit.i.s 1; ch toro.na - 3; 

lymphoma as a <'OIIlplicating ncop1 as11t in .._,,o cases. The prcs,.,.nce 

of three cases of chloroma out of 18 cases of Pl.'L ( inclucl; ng; 

A~1-~i.L) gives a falsely high frequency of J9% as co.,tparcd to 

10% clinical frequency. 

11 aC" nor"rhagc and infection arcount.cd for 5Ll% or the dee1Lhs; 

other defln i."Le causes includin~ organ failure, 307: and unde

fined, hut probably .multiple, cau::;es J 6%. This is iu keeping 

'":ith the cJ i nical findin~s whereby pati cnts presented in 

adv an cud stngcs of "their disease \vi"!;h a cons\;quc.:ntly promine

nt clement of organo;ncga:!.y and organ failure but. compar a"t-ively 

low hacnwrd'la~·"' and infection rat.cs (Fig. 5; Table 21). This 

finding- is cor1·oborated by t-he extcnsiver ...... s::; and fJ•equc!'lcy 

of leukaemic ir.filtrution of vaJ·ious org.:ms at hj ::otology 

(Table 3 5) . The J ymphoreticular organs ,.;ere the most 

extcn~ ivcly and ft'cqucntly infiltrated, followed by the 

kidHc.:ys and the central nerYows syst.e:n ( CNS) . The CNS ~howcd 

lcukaemj c infi ltJ·ate j n t\,'O case~ which Hr>rc j 1• bone ma1' 1·ow 

remis s ion. llcpa1,ic infiltr~ti011 wftS sindJ~rJy most pl'Om.incnt 

in patients who had received no therapy. ll<'pat,j c fatt.y 

change \>'as SC'('I1 in some cases \vh ich had ua<.kq;.onc i-J'Catmcnt 

for acu'Le leukaemia . 



'rable .1 ): Frequ~ncy of leukaemic infiltration in various organs. 

-
Ot~gan Liver Spleen Lungs CNS Bone I L)'1no~ 

Harrow nod~.:s 
Kidneys Ovaries Testes 

Nwnbcr 

J 
f ' l'CCOrded 39 35 38 22 16 20 26 2 5 

l 1----
I 

Infiltration 
t 

I pr-cseul; <:>.nd 31 25 14 15 14 19 20 1 " .J 

(%) (79) (71) ( 37) (68) (o8) ( 9 5) (77) (-) (-) 
. 

!\ot presen-c I 8 10 24 8 2 J. 6 1 2 

; 
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Haemorrhn"e · 

llacroorl'ltnge ,.;as i.r1entified RS the maj ot· cause l'f dt=·:1t.h 

:in 23.7% of the c:ases . According i;o t:he s.itl! •>f h<tcmordtnge; 

:i.ntracr:ulial at'!COW1ted fOJ• 5 cases, pulmonary - 2 , gnstJ·o

intest:i nal 5 <lHd gc1~eralized -6. Int.racl'a•) i a l hacmor'l'hage 

\\'as mn:i nly i ntJ'dCCl'el>ral. llacmorJ•l·wgic ncct•os:i.s of the 

spleen and lw1gs \o14l.S occ:~~ionally dCictUncnted. Generalized 

p Ptech.ine nf: the seroc;aJ. su1·facr.s oc~urred mo1 c ext.cnsivcly 

in qcute myelogenous> and mo:·c sn in ticute promyelocytic 

leukaemia, th<tn acu t;c lymphocytic J enkacmia . !; o hacmoJ·rha.ge 

in1.; o the uodes \\'aS docuJl".Jnt..~ci. . The Jd.dncy:-; and l iver 

,.;ere also often I'Cported as the scat of h acmo1-r!wge~ Although 

haemorrhage featured mainly in acute l eukaemia , it was the 

cause of death in two cases of chron.i.c granu] ocycic J cul .. aen1.La 

one mnss.i.vc gastr·cintestinal and the other into i;he soft 

t .i.ssues of the nc:!ck • 

Infections. 

Bronchopneumonia accou.•·1.tcd for 12 dcatb s out of the 

16 a1,{l'ibut".<l "~ o .infecl;ion as the: majo1• cau.-.c . ~his \~as most. 

often coni'J.ucn1; pneumonia, attended oy marked 1>ul monn1·y 

congestion . One of tl.ese was due to a staphylococcal infection 

Tuberculosis ,.;as the cause of deatl1 in one case, t hus 

maK.j ng a total of 13 cases dying of pulmon.m·y .Lnf(' c t; j on . 

Septic; cnli n clue to S:1lmoncll a tlphimt}!_ium infcct. i on caused 

death in t,,"o cascr- ·and pyogenic l ivet· ab scess wus the 

irnroedj at;l3 cau::.e of dca·ch in one . PycJ onc:phritis anrl fungal 

oesophag itis '"et•c :fow1d as complications :i.n on\; case each. 

Seh:istosomiasis of the liv~r , colora uud lw1gs \1/:lS <.~n. 

inc:icle nt;,J. finding in two cases . 

In sturunar)' , h c:wmorrhagl3 , fol l O\vCd b)• o r gan f~ .i.lure , "t-h e n 

infectj on wc'"'e t h e lcadin~ c;-uses of deat h. Oq;~an f ail ure 

HaS "t{;rihul;ed to anoxia due to a n.aem j il c"ln d ti.SSUC 

dcBtt~uct.ion due to l cukncmic i nfil tration . 
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CHAPTER FOUR -

DISCUSSION 

CONCLUSION 



Epidcmio] og:i c a l p:tt-i.; ~rn. 

Pre vale n c e and inc ide nce. 

1 t is not possible to ascertain the prevalence and incidence of 

l e uka emin in the l~enyan population f1·o:n the present study, ,.,.hich 

was hospital uased. Horcover , the calc.::ulated rates v:ould uot 

,,•holly reflect the true p.i.cture of the disease unless the study 

was country,.,ide and wholly prospective . Ilowevcr, the yearly 

numbers of the caRes dittgnosed have inc1·cased from an average 

annual rate of about 40 cases per year in 1969 ( 66) to over 120 

in 1977 . This is not an increese in the incidence of leukaemia in. 

Kenya., but a reflection of increased aw<trcness that the disease 

is not w1co:muon, improved clinical suspicion , improved d:i.agnosLic 

facilities and presence of interested personnel. There is no 

doubt that \'lith the growth in numbers and quality of medical 

centres and more determined effort from medical \vorkers, more cases 

of leukaemia will come to light . Inf act, what is seen could only 

be 11 one tenth of tile iceberg11 ; the latter being a large pool of 

undi agnosed cases of lew<aemia. 

Availability of service as a big determinant of the nwuber of 

cases diagnosed is further confirmed by the pattern of tr.ibal 

dis tribution of not only leukaemia but most other diseases ( 102 ., 

103). Thus, the Kikuyu accounted for about 40% of all the case:o.. of 

leukaemia in the series (Table Sa) when they form only 20% of 

Kenya's population . This is due to their close proximity to 

ho s pitals., particularly K. N.H. ; their easy accessibility to 

Nair obi (Fig. 26) ,.,here there is a h.igh density vf doctors with 

relatively well developed diagnostic services , better th~n in the 

rural areas . The same reasoning obt ains for the Kambas, in whom 

16% of all leukaemias \\'ere diagnosed. 

This fact is further corroborated by the admission rates to K . N . 11 

in that the higher the tribal admission rates, the h..i..gltcP the 

percentage of cases of leukaemia in the tribe . Lew.:aemia prevalence 

in other tribes cor·related fair ly well with the K. N . H. admission 

rates for them . This indicates a gross w1derdiagnosj s of leukaemia 

in tribes other than the Kikuyu . There is therefore no clear 

geographical pattern independent of hospital services . Horeover, 

leukaemia is less likely to be diagnosed in a rural setting and 

hence less likely to be referre d for treatment. 

·rhe true incidence of leukaemia in Kenya will remain unccl~tain fo 

sometime. However, the calculated incidence of 1 . 2 in 100,000 

for the Kikuyu( page 38) is pt·obably n earer th e true national 



incidence than the overall 0 . 5 in 100,000 l::.tlculuccu Jn this st~rit!s . 

Hence , t h e amount of ] cuknt":nia seen curre1ttly is likc>ly to h e le~.s 

than ~0% of: the expected. 

Vario u s undet•lying factors may he postt•lnted to account f:oJ' this 

de ficiency . In :spite of \ihat ha::; been said by Davic:s (68 , 104), 

l eukaemi.a is still sev erely underdiagnosed, not onJ.~· in Kenya but 

in developing cow1tries at large . Vast numbers of people in the 

tropics are exposed to a whole runge of vicious and potentially 

fatal tropical infections. This has shifted the stress to 

infectious diseases durin~ the tt•nining of all cadres of health 

personne l and the role of cancer, leukaemia not excepted, has 

therefore taken v. second.u·y position . The diagnosis is only left 

for haematologists or to those interested in the protlem, "'ho in 

most cases v.re few . Thus, \·:hat t.he general physicj_an or the 

occasional haematologist see in form of lew<aemia is just but a 

disce rnible portion of '"hat is o'\:.her,vise a s~bmerged iceberg. Host 

cases of acute lew-:aemia present with severe anaemia and the nwnber 

of cases of anaemia admit-ted to a hospital is large . The majority 

are discharged soon after transfusion, either undiagnosed or 

incompletely investigated. This is mainly due to lack of adequate 

laborator y facilities or knowledgeable laboratory personnel c.nd 

partly due to lack of a\\'areness on the side of the attending doctor:: 

Rarely, patients may present looking too well for a diagnos i s of 

l eukaemia to be entertained.. 

It is a lso known that queues at Governmerrt hos pit-als :~re long and 

on occasions intolerable. Patients therefore ~o back home and eitheJ 

die Wldiagnosed or go to private doctors who may not have 

facilities to invest:i.gate them . The few lucky one=.; who return to 

the hospital may have their leukaemia diagnosed but too late . The 

remainder are treat-ed wit-h iron or other haematinics \·,ith fatal 

consequ e nces . A greater majority of p;:tients ,.Jii.Jh nol"-mye log<'nou s 

leu!c.aemia present with lymphadenopathy and spl enomegaly :1 able 1 8 ) 

and '"here a lymph node b iopsy is done, the diagnosis of mctlignant 

lymphoma is made . '.T'he patient is documented and treated as such 

without further hacmatological 0valuation. This partly explain s the 

high incidence of malignant lymphoma and t h e paucity of l c lkacnd.a 

of childhood, thus superficially supporting D aviC's ' t;heor ' r :- r ~ or 

biol ogical cqu:i valent . This may also b e a sound cxplar.n-4 on for the 

lower incidence of ALL j n the 0-4 age group than is ~-.pcct, d and 

high incidence of ALSCL in the 5-9 age group . 



l-1o~t pub] icatio11s , documenting J cuka<".miu incidence j n 

tropical Afl':i.ca., Juwe depended on c:mccr rc:;i:strics fur t.hcir• 

figures. It is, ho\~cvcr , true that cancc1' r egi.st1•ics tend tn be 

biased in gathel'ing d. ta bccau::;e they mainly cr '~holly document 

h istolol!':i.cally proven diagnoses , 'tlws J caYing out the m.1._i ority 

of leuk:\cmias . 

Symptomatic manifcstutions of lcuka<.!t.d a arc non-spccif i c and 

'"i1 .. hout a leading symptom, the patients arc W1lil.:cly to seck medical 

attention . As previously pointed out ( {>()), and bee au~><.; of its 

protean nature, acute lcukac:nia is of~~a missed in the cJ i.nical 

differential diagnosis. Tlli::s facto1· is frequently nwgn.i.l.'.icd by 

lack of' interested cl' nicians, incompetence at doing bone marrows 

and the inadequacy of the laboratory personnel in the rut•al areas. 

Diseases, such ns l'hcwnatic arthritis arc often di:\gnoscd ins tead 

of' acute leukaemiC\ if there is involvement of the skeletal system, 

as it happened in about 15% of childhood leukaemia in t hi s series . 

Acute leukaeMia is therefore likely to kill patients before 

diagnosis. Chronic leukaemia on the other hand present~ ~rter 

months of illness. The elusive nature of symptoms , coupled with 

prohibitive distances to the nearest hospital further make the 

patients not to report for medical attention, and so to seck non

medical advice . Such patients die at h ome.without ever being 

diagnosed. The majority of chloromas haYe be~n mistaken for 

Burkitt ' s lymphoma, both clinically and histologically . Dry or 

bloody bone marrow aspirates are often mistakenly interpreted as 

aplastic anaemia (case 6 appendix III) and patients arc managed 

as such without further hacmatological evaluation . 

All the above information support~:. the contention of l eukaemia 

undereporting il1. the Kenyan population , even if the chj ldhood 

incidence of 0 . 3 in 100,000 is still higher than has been 

reported from Nigeria (77) \;here it .i s 0 . 19 ptr 100 , 000, but much 

lower than the Danish figure of 4 . 4 per 100,000 in boys (105). 

Nevertheless, in spite of its low incidence, l eukac111ia is an 

important cause of mortality in Kenya, as it accow1ts for 3 . 7% 

and 3 . 8% of deaths in chil dren and aduH.s , (Tables 36 and 37 ) 

respectively , at K.N . H . 
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·r ah 1 p 36: Causesof dca-ch accor·ding to sex in a paccliatl'iC 

in-patient population at IG~H 1976-77. 

Cause Hale Female 'rotal 

All infections 165 138 303 

Ha l nutrition 40 42 82 

Car·diov ascular disease 26 24 so 
1-lalignancies 

- Leukaemia 1 8 12 30 

- \'/ilm t s twnour 10 5 ).5 

- Lymphoma 8 5 1 3 

- Neurob1astomu 2 2 4 

- Other . 4_ 3 _7 
Total 42 27 69 

Anaemia (other t-han due ·· 

to l eukaemia) 20 10 30 

Nco:1.ata l ( non-infect.i.v~ ) 69 51 1 20 

Gastroenteritis 

(n on-i.n:fective ) 9 7 16 

Liver c!isease 8 5 1 3 

Renal disease 8 3 11 

CNS di::.ease 

(including hydrocephalus) 2 8 18 46 

His cell aneous 35 29 64 

rotul 450 354 804 

% 

37 . 7 

10 . 2 

6 . 2 

3 . 7 

1.9 

1.6 

o.s 
0.9 

8 . 6 

3 .7 

14,9 
·-

2 .0 

1.6 

1.4 

5 .7 

8 . 0 

100 



Table ... , : !-Icdical C<lUSc::. of death accord.i.nb to sex: .in an 

adult i.n-pat:icnt population ~•t KXll 1976-77 . 

Cause Hale Female l'otal 

Infection~ 94 79 17 3 

Cardiovascular diseuse 99 98 197 

Ha1ignancics 

- Liver carcinoma 30 23 53 

- Leukaemia 24 11 35 

- Lymphoma .16 1 17 

- Gastric cancer 9 2 11 

- Others 28 14 42 

To"Lal 107 51 1 58 

Liver disease 

(excluding carcinoma) 64 38 1 02 

Renal disease 42 28 70 

Diabetes Hcllitus 44. 20 64 

Other blood disorders 28 18 46 

Gastroenteritis 

(no known cause) 28 17 45 

:t-tisce11aneous (CNS etc .) 40 22 62 

Total 546 371 917 

% 

1 8 . 9 

21.5 

5 . 8 

3 . 8 

1. 9 

1. 3 

4 . 6 

17.2 

11. 1 

7.6 

7 .0 

5.0 

4.9 

6.8 

100 
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A~e eli stPi but ion . 

There is no doubt that Cl.dult leukaemia in the Aft• i.cnn 

probably occw·s as often as in the- c aucasi:m ( l>o, 104, 77, 82 ) 

but, chi.ltlhood leukaemia has been all~ged to be rare ( 3, 55. 62., 63, 
6 8, 77) • Howev<.r, the situation appca,'s to be diffet·ent in 

Kenya as all the ~cries on leukaemin have documented sip;nif:iean"L 

numbers of childl.ood leukaemia ( 66, 7 8, 81) , acco\.A.nting for a 

variable 25-30% of all leukaemia cases. This is siuilarly 

borne out by the present series in which leuko.cmia in chilcU10od 

forms 28·~ of the total and childhood .:tcute leukaemia accoWlts 

for 48% (page 39, & Table 16) of .-1ll the acute J.eukaemias . 

Nevertheless, there is a deficit of total childhood leukaemia 

since Kenya's population of children under 15 years is 48% 
( 106) of the ,.,.hole country ' s population . The deficit is 

particularly evident in the 0 - 4 age group and for childhood 

acute lymphoblastic leukaemia in general . Notwithstanding this, 

the contention that childhood leukaemia was rare in the trans

Saharan Africa was overplayed. 

The overall age distribution of acute leukaemia shows some 

obvious similari"Lies to 1 as well as differences from 1thc established 
patterns in cauca~ians ( 107) . Whereas ALL has a peak occurrence 

in the 0-4 age group and rapidly falls off (Tables 9 & 16) as 

expected from the literature, AHL maximally occurs in the 2nd 

decade of life (Table 8) with a steep decline from the fourth 

decade onwards . This has also been observed in other African 

series ( 64, 77) . There is thus no characteristically r~s~ng 

incidence noticed in caucasians during the sixth decade (107) . 
The diff'erence in the age pattern is even more marked in chronic 

granulocytic leukaemia which has a peak occurrence at 25-35 years 

(T~ble 15) and then s't'~ecply declines in the seventh decade . This 

contrasts with the steep rise in the CGL incidence after the 

age of 6 5 years in the caucasians . This pattern is however similar 

to ,.,.hat has been p1·cviously observed in Ugandan , Kenyan and 

Nigerian Africans (64, 66, 82) . ChildJtood CGL accoWlted for 

6. 9% and 7 . 1% of all CGL and childhood leukaemia in this series, 

respectively. This confirmed what has been reported from Kenya 

( 81) and elsewhere (108) but much higher than what other African 

series have indicated ( 63, 64 , 82) although lower than the 

Sudanese experience (79) in which CGL accoWlted for 23 . 3% of 

childhood leukac11ti a . The peak incidence of CLL is in the sixth 
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dec adc ( •.r able l 7) although 1nosi; of tllc cusc~ occul' l>ct.\oJCeu 

40 and 70 years. This peak occurrence .is e.u·J let' than is 

experienc ed in the \lest.ern countrie~ ( 107) but ~imil:u· to tlw 

findings in othct• Af1·:ican series (63 .• 64, 6<>, 82. , 84). There 

was no childhood CLL in -the p1·esent series , unlike the 

earlier report (66) in which there was one case . 

Sex distt•ibut.ion . 

There is an overall nale preponderance, whl ch is most 

prominent in the first decade of life, in which it approaches 

2:1 (Fig: 3) . The overall childhood male to female ratio of 

1. 7: 1 . 0, ,,•ell in line \·Jith previous experiences ( 66, 81 )1 is more 

significant when it is compared \·rith -che male to female ratio 

of 1 . 2: l . 0 in paediatric ward admissions at KNII (Table 38) . 

This sex differential disappears during the second decade 

(Fig . 3 ) and this is due to an increase in females with AHL 

outnwnbering males by 2:1 (Table 8) o The less marked 

predominance of males in ~1L is well recognized ( 107). Chronic 

leukaemias, similarly, predominate in males (Table 14 & 17 ) 

in ratios comparable to those reported from Nigeria and Uganda 

( 82 , 64) , unlike the British \oJhite population in '"hom both 

sexes are equally affected (109) 

TyEe distribution . 

There is an unequivocal excess of the myclogcuous types of 

leu.kaeud.a (page 34) , occurring twice as often as the lymphoid 

forms . This excess in the myelogenous types h as beeu repeatedly 

documented for acute leukaemia in trans-Saharan Africa (T able 2) 

(64, 66, 68, 77 , & 78), but not to the exten(; of the present 

experience (Table 7) . However, childhood A'1L and AJ L occur in 

almost equal proportions, although with a slight excess of AML 

(T able 16). This is unlike the .distribution in the American or 

European '"hites '"ho have a marked prcpondera11Ce ( upto 80%) of 

acute lymphocytic leukaemia ( 70 , 110) . About 20% of the myelogenous 

acute leukaemia arc of the myelomonocytic type, rath er more 

than is documented in most series in the literature o 

- ------------ ---



Table 3R: 

Age 

Children 

Adults 

Total 
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Two year analy!=:is of K..'\H medical

paediatric wal'Cl admissions according 

to sex distribution . 

l-1ale Female H/F Ratio 

1642 1 364 1.20 

2659 2632 1. 01 

4301 3996 1 . 08 

Note :- Hale: Female ratio for paed iatric/medical 

filter out - patient atten dances i s 0 . 94: 1 
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Acute l eukaemia of lymphoid orig:Ln sho\':S tlwcc majot• 

variants : acute lymphoblastic, ALSCL .:tnd acute pt•ol)mphocytic 

(page 35) . ALSCL> a leukaea.ic i;ransformation of n on-llodgkin 1 s 

lymphomas, is an entity that has received little attention in 

reports on l c uknemia ~n trans -Sahat•an. Africa . Eve n l;hc large 

series repor~<"d b) Essien (77) had no mention of it, . HO\"evet' 

Sonnet et al (63) refer to it as a 11 paralcukacmLc s yndro·ne 11 in 

two of their Congolese cases cf leukaemia, and Ahmed et al (79) 

doeumenl.cd 9 c~tscs out of 43 Sudanese cases of childhood leukaemia. 

This entity is more conunon than is rcali&ed as all patients 

presenting with non-Hodgkin t s l ymphoma may she\~ up to 70% 

leukaemic transfoJ~JJLation if they are adequai..ely foJ. lowed up . For 

example, almost all cases of lymphocytic lymphoma in Kenya 

present as disseminated disease with a large proportion of them 

having bone marrow :Lnvolvement (111) . AtSCL shows comparative 

and contrasting features that help to identify it from acute 

lymphobl asi..ic leukaemia (Table 39) , and a typical case is 

described in the appendix (case 3, appendix III) . Its frequency 

in the 5-9 year age group in Kenya is in keeping with the high 

preval e nce of childhood lymphoma which also has a peak occurrence 

in the same age group . Chronic granulocytic leukaemia occurs 

twice as often as CLL. This striking predominance of CGL 

over CLL in Kenya has been noted before ( 66) . It , however , 

has not bee n reported in oi..her African series ( 63 , 64, 82 ) in 

which both types occurred in almost equal proportions b ut with a 

slight excess of CGL as in whites ( 70 , 112). All t,hc cases of 

CGL showe d typical features apart from one atypical case ( case 5, 
appendix III) which presented as a panmyelopathy with massive 

lymphade nopathy . No definite cas es of chronic prolynphocytic 

leukaemia , alleged to be commoner in the tropics than temperate 

countries ( 8 3), or chronic lymphosarcoma cell leukaemia were 

encountered in the present study . One case of CLL converted to 

CGL (case 1 , appendix III) after long term follow u p . 
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T able 19: Comparison of ALSCL and ALL . 

F e a-Lure 

Peak a g e occurrence 

Patient Disability 

M/F ratj_o 

Lymph a denopathy 

S plenome g aly 

Anaemia 

WBC counts 

Platel e t count 

Size of cell s 

1-t aturity of cell s 

Chromatin 

Nucleoli 

Cytoplasm 

PAS 
loie dian s u r v i v a l 

ALSCL 

5- 9 
+ 
3:1 

++++ 

++ 

+++ 

Re duce d 

Var iable 

Variable 

Spongy 

++ larg e 

++ 

+ 
8~ mo . 

ALL -
0-4 
++ 
1 . 3:1 

++ 

++ 
++++ 
+++ 

Markedly r educe d 

Monotonous appearance . 

Primitive - unif orm 

fine 

+ small 

+ 
+++ 

10 ::10 . 
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As p ects of clinical pt•c --:eutation, dia f!ll osi s : remir-:~ion a 

~urvi.val and pro{!nos i s . 

The natur·c and behaviour of lcl!..l:ac mia in the Kenyan Ah·ican 

docs n ot differ si{,.'l1.if.i ca.nt;ly from "'hat. is genet· ally 

kno\vn about the disease . lloweve1·, there arc import; ant 

peculiarities th.:,t need emphasizing . These include 1 .1te 

presentation, the preponderance of myelogenous lcukac.nia 

a lre ady di~cu:..;sed, high frequency of chloro;nata, poor 

response to treat10cnt, poor survival and the different; pattern 

in the causes of death. 

Lat e presentation and co~plicatj on~. 

The pattern of orthodox clinicopathological feCttures of 

anaemia, haemorrhagic tendency, infections and organomegaly 

is the same as is cJ.assically kno\vn, although they arc 

u s ually of a more profound degree than is seen in indusLrialised 

countries. The prevalence of hacmorrhagic tendenci<.:s of 

40% was in keeping with the frequency of severe thrombocytopenia 

which occurred in about 4 5% of the patients (Table 25) • Hor·e 

cases of CLL showed thrombocytopen.i.a than could be c orrelated 
with the haemorrhagic complications. Severe haemorrhage into 

soft tissues in terminal cases of CGL was dramatic . On the 

whole , the high rate of infections and hyperleucocytosis 

complicated by conswnption coagulopathy tended to increase 

haemorrhagic complications . It is however intriguing that 

none of Essien ' s (77) acute leukae-mic patients had pet-echiae . 

The overall frequency of pyrexia of SO% at presentotion 

(Table 18) was higher than the in-fection rate of 37% . This 

indicates that about 7 5% of febrile episodes were due to 

infection, very much in keeping w.ith figure.> from elsewhere 

(70, 99) and correlated well with the degree of neuL1opcnia . 

Preinduction infective conditions were mostly bacLerial, but 

anaerobic with viral during the remission induction . 

Disseminated fungal infections arc not as conunon as is 
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clocum ·ntcd fJ~om Europe and A'lteric:a ( 70). The ratbcr high 

f1·cquency of salmonellosi!j , pl'obably a reflection of n 

common infcctiorl in the environment, is noteh'OI'thy, 
althuugh its predU ection for· 1 .. "1-,.'lL patients cannot be 
expl a.i.:ncd. It has been alleged that African patients Hith 
CLL pl'esent typically hith massj ve splenomegaly and less 

lymphadenopathy (4, 62, 82); the t\vO features occurt•ud \vith 
equal frcqu<"ncy iu this series . Gross splenomegaly allllost 
ahvays accompanied marked lymph node enlargement (Tnble 18 & 

20) : indicating that they '"ere an expression of advanced 
disease . This is further corroborated by the reasonably high 
frequency of organomegaly even in acute leukaemia . 

Advanced uaturc of the disease \vas evidenced by high 
frequency of organomegaly and hypcrleucocytoses (42% of 
acut e leukacmics had leucocyte counts in excess of 30x109 /1 
and 37% of chronic leukaemics had counts over 200xl09 /1; 
Tables 23 & 24). This means that either the patients stay 
with the disea&e in progressive .ill-health for a long time 
and only seek medical advice when they are completely defeated 
and hence carry a large leukaemic cell mass or leukaemia in 

the African is a more aggressive and thus a rapidly progressive 
disease than it, is in the caucasian . The exception to this 
assulllption is AH-HL, Nhich. appears to steer a subacute course 
J...n some patients . 

Chloromas . 

Chloromatous presentation in 10% cases of acute non
lymphocytic leukaemia is not as frequent as was reported 
by Davies and o,.,.or (71). But it is nevertheless very 

common '"hen compared with its occurrence in Nhites and 
especially so when the childhood frequency in ANLL is 2 3% 
(page 53) in this series . This high frequency is onl y 
comparable to that reported in Turkish children (113) . Its 

nigh frequency is , however' just an expression of the 
preponderance of acute myelogenou s leukaemia over ALL in 
the African . This behaviour of l eukaemia is ~nportant as 
these pnticnts have been mistaken for having retinoblastoma , 
Burkitt 1 s lymphoma, disseminnted neuroblastoma or even 
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intr act•anial hydatidosis clinically, ~s well as being 
misd:ia6'lloscd as Burkitt's on hist(.)logy . 

CXS inYolvcmcnt . 

C ·r·ebromeningeal involvement was an important terminal 
event, :i.n AN-HL, ALSCL and W1.tt·catcd cases of ALI.. It was 
manif."est at pr•escntation in auout 30~ of all cases of .:\Cute 
leukac'llia, 7 5% of ALL , and usunlly contributed to the rapid 
deterioration of pat.icnt,s in spite of systemic chcmotbci'apy. 
CNS radiation ;vas not usually fcasiulc at this stage as the 
patients were cl.illically W1.fit . Intrathecal cytotoxic therapy 
did ~ot influen{ the course remarkably . A fair number of 
patients suffered blindness, progressive coma anrl paraparesis 
due to brain infilt-ration . 

Diff."ercnti~l diagnosis . 

Due to its systemic clinicopathological nature, leukaemia 
presents with protean manifestations . When a leukaemic 
process presents with anaemia per se, common parasitic 
infections such as malaria and hookworm are oft-en considered 
to be causes . Aplastic anaemia and bleeding d isorders, but 
not leukaemia, are usually thought of first i n. refract-ory 
anaemias of childhood (case 6, appendix III) . :In children ,.,ho 
have bleeding as a dominant feature , hereditary bleeding 
disorders, such as haemophil.ia, are often considered as the 
ini~ial diagnosis . Splenomegaly i s a feature of mar1y diseases 
in the tropics, e . g . malaria, leishmaniasis , schistosomiasis , 
brucellosis and the idiopathic splenomegaly syndrome . Since 
these diseases frequently manifest wit-h fever and anaemia, the~ 

are pertinently considered top in the differential 
diagnos~s and investigated for first . Consequently, CCL or 
CLL is often discovered incidentally if they are causing t h e 
splenomc!gal y . Where lymphadenopathy with s plenomegaly co-exist;, 
malignant lymphoma is the u sual diagnosis . Leukaemic patients 
whose overt illness is preceded by protracted or r ecurrent 
respiratory infections, tuberculosis is often diagnosed 
{case 4, appendix III). Su c h patients are only fow"ld t.o h .::~vc 

leukaemia on routine investigation for the 
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anaemia "'hich J'cquil'CS frequent ta· a.nsfusions . 

Sickl<~ <.:ell D.naemia D.nd rheumatic fever arc often 

diagnosed in pat.icnts \.,.ho present · ,.,rith bone p<li.n and al't; lwitis . 
It i::. not W1usua1. for the anD.cmia in these patients to be 
overlooked, if mild, and all t he investigations direct~d at 

confirmi:1g the presumptive dia6"nosis. Inf act., two pnt.icnts 
in this ser-ies wc1·c treated for juvenile rheumatoid a1·thritis 

for six months and one year respectively before ALL wD.s 
diagnosed and the high antistreptolysin-0 titres only added 
to the confusion . 'l'he misdiagno!:;is of chlorollla for 

histiocytic lymphoma , retinoblastoma and Burkitt ' s lymphoma, 

even on h istological examination has alrea.dy been alluded to 
( see also case 2, appendix III) . 

It i s t herefore not surprising that in an environment 
which h as so many alternative causes .for symptoms which 

occur in l eukaemia , the latter is very often not suspected 
and inc] uded in the clinical differential diagnosis . These 

p r oblems being rampant in childhood, they dominate the picture 
and mask leukaemia which then kills W1diagnosed. It may not 
the refore be difficult to understand why childhood leukaemia 
in Africans was considered rare in sub-Saharan !.[rica . 

Infectiv e disorders such as tuberculosis, sever·e pyogenic 

infections , post-nbortal sepsis, bacterial endocarditis, which 
may b e accompanied by anaemia as well as bleeding tendency 
may also caus e bizarre grar.ulocytic leukaemoid reactions . 
The diagnosis of CGL could th e refore be difficult and made 

with great caution. Lymphocytic l euk.aemoid reactions, 

mimicking CLL and ALSCL are not unconunon in whoopiug coug h, 
tuberculosis and viral infections . The differential 

diagnosis of chronic leukaemia from lew,aemoid reactions can 
thus be an 11 itch in the back11 • Chronic granulocytic leukaemia 
is nevertheless u s ually the most.. easily diagnosed of the 

leukaemias on clinical and blood film features; but leukaemoid 
r eactions in disseminated tuberculosis which is still a 
common problem ( 114) may perfectly mimick 1 cukaemia. 
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Bono mar•row di<~gnosis in aCllte lcttkclCmin presents no 

difficulties in the majority of ca ses . Dut C.:lution must be 

exercised :in lymphocytic or monocyi.-:ic in f;ilt;r<.tti on of the 

bone marrO\~ in pancytopenj c cases of v:iscct•al lei!>lun<ln iasis -
and maLtria~lcnome~<:lly which must b e diffcl"cntiated from 

aleukaemic l~kacmia . Similarly, dry taps in sosn0 cases of 

aleukaem:ic ALL has been misinterpreted as aplastic ana,..mio. 

as it '"as in case 6, appendix III. Disse:ninated smal.l cell

type neuroblastoma \'dtlt bone marro\v infiltration, which 

incidentally occurs with peak incidence ln t.hc same age group 

as ~L (115) , should not b e mistaken for the latter. 

Cytochemistry and limited cytogenetic sLudi.es have been of 

great value in delineating the diagnos i s of leukaemia in view 

of t h e high incidence of causes of lcukacmoid react:i.ons . 

A common mistake of taking blast cells for lymphoc;yt.es is 

also lessened by application of cytochemistry. Hence, every 

worker in this field in the tropics must be acutely aware 

of these limit.ations . For the haematologist , cytochemistry 

is invaluable in c1assifying the various species of acute 

leukaemia (116), for this i s not n mere academic exercise 

but &1 :importa~t parameter in prognosticct.ion and decision 

on the modality of therapy . 

Response to treatment . 

This can only be accurately assessed in chil dren for the 

years 197 5-1977 a s there was not well planned treatment in 

adult s , and there are also no comprehensive reports on 

l eukaemia t r eatment in the African that can serve for 

comparison . However , Essien (77) reports a remiss ion rate of 

26% in acute l eukaemia in Nigerians , while Ba rr ~t al ( 78) 

and Cameron e t al ( 91) reported remission rates of 32% in 

acute leukaemia and 50% in A'IL respectively in Kenyan Africans . 

Considering the overall complete remission rate of 69% 

(T a ble 29) :in acute leukaemia in this series , t here i s 

tremendous improvement over the res ults report e d by Barr 

et al (7 S) in 1972 . aut the 32 . 4% in AHL for al l ages is far 

below that reported by Cameron et. al ( 91) J although remissions 

currently achieved are about 60% . A failure rate of 6% in 

ALL i s comparable to r esults currently obtained i n l~rge 

centres in Americ a ( 9-+) . Acute monocytic l e ukaemia and ALSCL 
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show t;he poorc::;t; response rates, being O% and 30,; 

r espectively . 

'l'he situat;j on in ehilclliood acute lc·ukaemia hab i.mpt'oYed 

rcmo.rkably, giving a remission rate of over 805: in ALL, 

6 5% in ALSCL and 56% itt ANLI. (Table 40) when using the locally 

designed protocols (page 29-31) . This i~ so when the 

largest, tolerable doses of C) totoxic drugs arc used. The 

dosage based on body .surface area gives a better indication 

of a suitable quantity of a drug and that African childt·cn 

tol.erate larger doses of cytotoxic drugs than \vhite children 

as previously obscPved by Boesen and Davies, ( 100) . 

Nevertheless, it is apparent that the response of even acute 

lymphocytic leukaemia to chemotherapy is less r avourable 

in the Kenyan patients than their counterparts in the U.K. 

or U.S . A. This is true for patients without organomegaly as 

\vell. Wher eas during induction, about three courses of 

vincristine would be enough to induce remission in the 

majority of \vhite children, it takes more than five courses 

in our patients. This raises many problems:- many are likely 

to die during the induction period; the stay in the hospital 

is bound to be longer and therefore more expensive ; risk of 

contracting opportw1.istic infections in the hospital is 

high . 

The response of non-lymphocytic acute leukaemia to orthodox 

schedules developed for white patients has been observed 

to be poor in the majority of cases as only 27% remission 

rate was achieved ( 81) . It has been extremely disappointing 

in spite or u sing up to six courses of a therapeutic protocol 

such as Bart ' s III ( 9 3) for remission induction . Further·, 

children 'vith acute myelogenous leukaemia appear to fare as 

badly as the adults despite the claim by Bodey et a l ( 117) 

that :it is not the morphological diagnosis but the age that 

is a major detet·mi.n ant of the response of acute leukae1nia 

to treatment . 

The chronic leukaernias, when managed along conventional 

lines, have shown no variation from what is known in Europe 

and America . However, most of the patients with CGL who 

presented with total counts of more than 800 x 109/1 tended 

to be refractory to busulphan . Hence , either cytosine 
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Table 40 : Childhood acute '1eldcacmia - response to chcmot.hc:rapy . 

R esponse ALL 

Complete rerr.isuion ( CR) 16 

PartiaJ_ reMission 3 

No response l 

Total evaluable 20 

Not evaluable 5 

A11 patients 25 

% CR 80% 

* ANLL includes .AHL, AHoL, .AH- HL 

an cl. AP -l-1L • 

ALSCL I ANL:L ·::· ] 

9. 10 

3 5 

2 3 

14 18 

1 13 

15 31 

65% 56%. 
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arabinoside o1• 6-mei'captoi)urinc \vc1•c used for effect. i.vc 

cyto1·cduction . Those \\'ho ,,·ere diagnosed during the 

accelerated phase (case 5 appendix III) did not respond 

to therapy at all • Occasionally> the total leucocyte count 

precipitously tumbled down but the spleen regressed very 

slowly . About 50% of the patients '"ith CLL had stage IV 

disease (page 71) . These responded poorly to single agent 

therapy s uch i.-hat a combination of vincristine> prcdPisone 

and cycl.ophosphnmide had to be us~d on occasions . CLL appeared 

to be a more a~gressivc disease than CGL probably because 

most. of the CLL could have been chronic prolymphocytic 

leukaemia. Alternatively, \vhereas CGL is a predominantly 

proliferative disorder, CLL is accumulative ( 33) . 

Survival and quality of life: 

Ojiambo (74) commented a decade ago that, in Kenya> acute 

leukaemia patients \'/ere kept ali vc 11 at most for weeks" and 

that they \'/ere sustained Of'l blood transfusions only . This 

could also have been the situation in other developing countries 

a lthough at the same time > important break-throughs aiming at 

long survival were b eing reported from Europe and America ( 1 18). 

Inf act, "cure" could be envisaged as the ultimate goal in 

leukaemia treatment . Ho\'lever , five to six years ago, Barr et al 

(7 8) reported a median survival of 3-4 months in acute 

lymphocytic leukaemia in Kenyan Africans . This progressive 

im!_:>rovement in the s urvival of leukaemic patients in Kenya i s 

corroborated by the report on childhood leukaemia in Kenya 

( 81) in which the median survival was as follows: AHL - 5~ month~ 

ALL - 10 months and ALSCL - 8~ months . Survival analysis 

(Fig. 21) in the present series indicates that £urvival has 

fw·thcr improved in children with utedian survivals of 15 months 

in ALL, 8 in AHL and 9 in ALSCL . It should however be 

emphasized that 65% of ALL and 32% of AML cases at al l 

ages died within one month of diagnosis . l-tost of the &1L 

relapsed \vithin 3-6 months, but the majority of ALL relapsed 

within 12-15 months . ALSCL fell in between A'1L and 

ALL. The longest survivor in ALL was 40 months at the time 
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of \iriting, but al1rost all the pat.,icnts with N-1L died 

'"ithin 12 mont.hs of uiugno!:>is. 

T h e quality of life in these pat.ients is rcmnl'kably good, 

although it was n ot, morbidity free as it was oft.en int.errupted 

by episodes of viral, bacterial and superficial fungal 

infections. Heningcal leukaemia manifested in several 

patients who '"ere j.n haematological remission in s p.i.te of 

previous eNS prophylaxis. Pos t-radiation somnolence was 

frequent, but drug intol erance and direct toxicity was 

notable by its paucity . 

Although CGL patients presented late in the course of their 

illness, long survivals of more than 8 years were recorde d . 

It is however not possible to give the median s urvival time for 

chronic l eukaemia from the results of the present study . Those 

who responde d satisfactorily (partial or complete remission) 

had a reasonably b e tter quality of life than patients with 

acute leukaemia . Most of them suffer trivial infections, 

i . e. d ermatophytosis, scabies and pyoderma and the majority 

purs ue their professions adequately. Although Zippin et al 

(119) reported prolonged survival i.n CLL patients, it i s 

not easy to ascertain this from this study as pointed out 

above, as it is also time and sample-size limited. 

Prognostic factors . 

The discussion in the preceding pages sugges ts that ALL 

has the b est prognosis among the acute leukaemias, followed 

by ALSCL and AML, \-lith Al\foL and .AP}1L being the worst . ~1-HL 

is better than acute myeloblastic l eukaemia . This is a strong 

point in favour of identifying the various subspecies of 

acute leukaemia . Treatment prolongs survival and impro'ves 

the quality of life. It would however not be accurate to 

compare prognosis in adults and children, as the former did 

not have the benefit of organized management betwee n 197 5 

and 1.977 . Nevertheless, children appeared to fare on better 

than adults , although k\fL has a uniformly poor prognos is. 

For the chronic l eukaemias , CGL showed a better out look than 

CLL . 
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Clinico-hncr.wto1ogically, the maj ority of o u1• pati c nt s 

prc~cuted l nt c 'dt.h severe anacmi.::, t !womboc:rt opc nia 

o:--gmt otncgnl)• and hype l'leuco cytosc::). They thus already fnll 

in p o or pt•ognostic g 1•oups ( 120, 121). Bone mar, r ow \\' a!i 

a l way s c ompl e tely replaced, \·:ith severely depressed or ab s ent 

n o r mal hacmopoics is. These features which indic<\te a big 

l e ukaemic cell mass , coupled with a high rate of preinduction 

inf'cction and compro:niscd inununocompetcnce augured bad 

progn o s i s . Bone inf i.ltration be it in ALL, f.HL or CGL also 

indicated a bad out look. The fact that AIL has worse 

prognosis in the black AmePican children th.an whites (122) 

is only a pPimer to the aggressi.veness of leukaemia in the 

African . 

In swnmary, '"hen. consideration is made of the genetic 

predispos ition , high infectio:1 rate, .late presentation, a high 

fr e quency of AHL a11d ALSCL and general resistance to 

induction therapy, probably, acute leukaemia has a worse 

prognosis in the African than his white counterpart . 

Caus e s of death . 

The general pattern of the l eading cau ses of death, 

i . e . haemorrhage, infection and organ failure or their 

combinati.ons thereof, is similar to that repor~ed from America 

(123) and Uganda ( 64, 101), but unlike the ob servations in 

Nigeria where haemorrhage ~s a cause of death in acute 

lcukacmics accounted for 64% (77) . Organ failure featw~cs 

prominently as a cause of death in this series probably 

because of the advanced stage of the disease at presentation 

as '"ell as the extensive organ involvement in the leukaemic 

proces s (Table 35) . 
Notable peculiarities arc the high frequency of chloroma , 

as previous ly reported from Uganda ( 71 , 101) and the 

striking rarity of disseminated opportw1i.stic deep mycoses . 

The high frequency of chloroma has been referred to above, 

as an expPession of a common disease i.e . N-1L. It, is h owever 

not easy to explain the rarity of deep mycoses , even as 

incidental autopsy findings . It is unlikely that these 

have been missed as the same observation has b een made in 

Uganda ( 101) . The explanation given by (}."or nnd Hndda (101) 
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that this could b e ltuc to tl1e sho1·t; ti1nc the patients arc 

exposed to an~ileukac•nic therapy i.s not adcquat;e . 

The coexistence of \\'ell differentiated lymphoma ~d 

CGL at post mortem in a previously w1treatcd patj ent is 

worth of note . 

Problems pertainine: to diamws:i s and mana'{Cmen"t . 

Diagnostic prohlcms . 

Apart from delays, difficulties in different:i al diagnosis 

and shortage of hacmatolog:i.cal expertise , bone marrow specimens 

from 'peripheral hospitals arc often of very poor quality. 

The smears are usually b adly made: t-hey are thick, grossly 

haemodiluted, often unfixed or poorly fixed . This makes 

bone marrow interpretation an impossible task . To make the 

situation \·:orse is the failure of the clinician 1-o supply 

the patient 1 s clinical data, peripheral blood indices and 

a peripheral blood film . As an accurate diagnosis is 

unlikely to be made without these requisites, misdiagnosis 

with underdiagnosis of leukaemia arc the usual consequences . 

Diagnosis is occasionally further complicated by 

corticosteroid ~herapy and transfusions which are administered 

prior to doing a bone marrow . These procedures not uncommonly 

mask the leukaemic process at the beginning. The role of 

viral infections, particularly measles, in ma~ki~g ALL 

( 124) leading to il,s underdiagnos:Ls h as yet to b e defined. 

As stated by Trowell in 19 38 ( 12 5) , 11 anaemia is the commonest 

pathological condition in hospital patients", whether primary 

or secondary . As it is never adequately investigated, its 

causes are not accurately delineated and lew~acmi~ is 

likely to ba missed as 0ne of these causes . Patients are 

instead fed on iron. 

Management eroblcms . 

The first priority of a clinician is to destroy the tumour 

as quickly and completely as possible and this is not a 

responsibility to shy off . The majority of leukaemia patients 

in Kenya do not have this privilege. Diagnosis is usually 

made late in the cout·se of the disease either because of late 
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presentation due to non-specificity of symptoms pertaining to 

the l eukaemic process or lou index of suspicion for i,he 

disease on the part. of the doctor. Even with an early 

presentation and early clinical diagnosis, hacmatological 

confirmation \vhich is unfortunately ccntr.J.lised, due to 

lack of hacmaLologists, takes too long because of slow 

commwtication . 

For the acute leukaemia cases, the haematological diagnosis 

is u sually received when the patient is either moribund or 

already dead. Patients often die before they get to hospital 

making the confirmation of the diagnosis good, only, for 

statistical purposes. Fl;U'thermore, only a few of those with 

established diagnosis benefit from useful specific therapy for 

reasons such as shortage of drugs, the cost of which may be 

prohibitive, and non-experience or lack of expertise of the 

attending physician , be it at regional or central hospitals . 

For the lucky few who receive modern chcm9therapy while 

in hospital, the initial response is encouraging, although 

not comparable to today ' s good results from centres in 

developed countries. Evaluation of the effectiveness of 

chemotherapy is clifficult, and follow up is beset with a lot 

of problems. Most patients or parents of paediatric patients 

do not often understana the concept and implications of a 

neoplastic disease , such that once they have symptomatic 

improvement, they do not see the value of continued painful 

and stereotyped drug treatment or even clinic attendance from 

which they automatically default . Communication to and from 

the hospital is frequently difficult, either because of long 

distances , lack of fina;1.ce or poor accessibility . 

Chronic shortage of tne key drugs is a further drawback 

to the effective follow up of these patients . The effective 

therapeutic regimens are thus interrupted or even terminated. 

This leads to great difficulties in attempting to hold the 

leukaemic process in abeyance . Relapse rates arc consequently 

high and ctedian survivals short . For those patients who 

attain good remissions, home environment docs not usually 

support long survivals because of the high prevalence of 
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infectious diseases ,,lJich frequently ha.stcn the natural course 

of 1 cukaemia . A s ubstantial munbcr of pat-ient:; is lost 

to follow up and ma:in~euance tt~eatment is not effected if 

remission iuduction had been pre , •iously :su ccessful. The 

inevitable outcome of all these problems is poor prognosis , 

an issue that is confirmed by the present study. 

The ethics of whether to actively treat or not treat the 

non-lymphocytic acute l cukaemias arc qucstionuble when the 

cost and priorities arf' considered in the perspective of 

the prodigious tas k of attempting to eradicate leukaemic cells . 

The problem is further magnified by the low therapeutic 

index of the drugs in use in acute myelogenous l eukaemia, 

which is well kno\vn to be fairly resistant to chemotherapy . 

A more serious practical problem is the inexperience and lack 

of understanding of the pathophysiology of the disease and its 

complications by both the resident dqctors and the nursli~g 

staff . For exampl e this lack of understanding l eads to use 

of r epeated intramuscular injections in severely neutropenic 

and thrombocytopenic patients . 

Delay in the commencement of therapy is common and the 

meticulous care required in the management of a leukaemic 

patient t5 often lacking. !solution of p atients during 

remission induction is a facility that would probably be of 

great advantage when consideration is taken of the high 

frequency of infectious diseases that occur in a general ward 

in the tropics . This faciLity is not available and when added 

to lack of uniform specialist supervision~the chances of 

good remissions are further compromised. Haphazard 

treatment regimens and lack of team work spirit among the 

physicians prevails . Psychological counselling_, an important 

aspect of the 11 total care" of leukaemic p atientsJ is never 

thought of by the medical or nursing staff . 

These problems make the management of l eukaemia very 

diffic ult, frustrating and often unrewarding in our setting. 

It is not surprising that Essien (77) has blamed similar 

adverse factors for shorter period of s urvival in Nigerian 

patients with acute leukaemia . 
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The pl'csc,lt and ful.urc pcl'~pcctivcs . 

Aetiol O!!ical implications . 

The geographical distribution of leukaemia as obscl'ved 

from the present study docs not s h o\.; a definite pattern that 

'"ould incriminate any specific environmental fncto r as a 

leu.kacmogcn . Instead, the spatial distribution coreelatcs 

with the availabilj.ty of medical services . Jio,..,cver, the 

age , sex and type stratification appears t o implicate 

multiple aetiol ogical factors that could be working on 

vulnerable population groups at various sLageH of l ife . For 

instance, a peak occurrence of ALL in the 0-4 age-group 

s u ggests that a prenatal leukaemogenic stimulus i s at work 

as h as b een s hown by Tomatis ct al ( 126) in experimental 

animals . This i s unlikely to be artificial radiation as the 

mothers of the entire group did not have prenatal x-rays 

of any form . The likely possibiJ.ities are :- intrauterine vir a J 

infections; prenatal natural background radiation in small 

d oses on vu~1erable tissue, and effect of the diverse 

traditional herbs u sed by mothers in pregnancy . The fact that 

embryonal tumours which are '"ell known to be causally 

associ ated with pre natal carcinogenic ag ents, have a peak 

occurrence in Kenyan children o f the same age group ( Table 41)!> 

lends furth e r supporc to the contention of a prenatal stimulus . 

Postnatal factor s such as l eukaemogens tran sMitted from the 

mother to the infant throug h milk, as well as transient 

infantile immunodeficiencies cannot be unde restimated althoug h 

I have no s upporting evidence . However, this may not be the 

whole story as there must be a modulating inhct·ent factor to 

explain the sex differential . The female hormones may be 

playing an important role in this res pect . Genetic factors 

do not appear to have played a dis cernible role in patie nts 

in this seri es , as the re were no familie.l cases and no cases 

were d ocumented in t\..,ins . 

The p eak occurrence of ALSCL in the 5-9 age group conforms 

to the age dis tribution pattern of lymphomas (Table 41) . 
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Table 41 : Age distrH)lition of childhood 
malit,"llancj ~s at 1~\H . 

Age in yc."lrs 

Type of cancer 0-4 5-9 10-14 

All types of 

l eukaemia . 24. 28 29 

Lymphomas 

(exclud.i.ng 

Burkitt • s) 12 30 14 

*Solid t umours 44 10 4 

* Including ncphroblastoma, neuroblastoma 

and embryon~l sarcoma . 

Total 

81 

56 

58 
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This implies that t-he causative agent for lyn:ph oma is the same 

as ;:or ALSCL. Could this be a virus acting on t-he vulnerC\bl~ 

shbj ects in early childhood? Althoug h the' c ases of ALSCL 

leukaemia are too few for any credible statistical evaluation , 

there appears to be no correlation with malaria endemicity . 

The progressive rise in the prevalence of acute non

lymphocytic leukaemia ( ANLL} , att a:i.ning a peak in the 2nd 

decade of life, but continuing in to the 3rd decade, coupled 

with the disappearance of the sex differential is manifestly 

:i.n f avouT' of an environmental leukaemogen to which both sexes 

are exposed. This :Ls also the period during \vhich there is 

maximum spurt in tissue growth and activity, the haemopoietic 

system not excepted. Thti.s, the leukaemogen which could be 

a chemical or radiation in the environmen~, acts on a 

haemopoietic tissue that is highly labile such that min~nal 

stimulus is required to trigger off the leukaemic process. The 

role of agricultural chemicals, insecticides, carcinogens in 

food and sex hormones needs to be carefully investigated as far . 

as the cause of ANLL in this age group is concerned. Viral 

leukaemogens are nnlikely to have any significant role during 

this age group because , as adolescents, they woul d already have 

been exposed to diverse viral infections of earl y childhood, anci 

allowing for the latent peak period of 3 -4 years , most of the 

ANLL would occur by the tenth year of life . The role of genetic 

factors cannot be accurately evaluated, as none of the patients 

had constitutional defects and no cytogenetic studi0s were 

carried out to rule out chromosomal abnormalities . 

Chronic granulocytic leukaemia attains a peak prevalence 

in the 25-35 year p eriod; this is two to three decades before 

the peak reported in whites . This suggests t h at the leukaemogen 

operational in k~LL might be the same one responsible for 

causing CGL in the Kenyan population. It may be probable that 

large doses of the leukaemogen induce ANLL and small repeated 

doses of the same agent induce CGL at a later p eriod in life 

as the latter has a longer doubling time . It is however 

difficult to explain the difference in sex distribution . It is 

probable that the decreased female predilection in CGL is 

either due to a protective femal e hormone or that males are 

more exposed to the leukaemogen in the e nvironment than 

females as they are the principal wage earners. 
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Chroni.c lymphocytic leukaemia ..i.s typically a dlsea~e 

of' old age and it is probably a product of the \:.:mingo 

i.nununo-compctence as '"ell as vix·al leukaemogen;.; . The 

persistent stimuL1tion of the lymphoreticular t-lssucs by 

malaria and other pat~asitic agent-s prepares feJ~tile groW1d for 

the viral leukaemogen . But w1like ~he case in ALSCL, the 

\11ani.ng irrununlty may be a permissive factor for early bone 

marro'" involvement. with the consequ ent, early leukaemic 

component in CLL . 

The foregoing discussion on the aetiological fact-ors in 

lcuk~emia in the Kenyan environment is purely s p eculative . 

However, this s peculation is import-ant. groW1d-\110rk in 

planning research, \'lhich will first identify the leukaemia 

problem adequately and secondly open further avenues for 

studies to identify causal factors . Hith the positive 

identificatio~ of causal factors , then appropriate preve ntive 

measures can be instituted. This concept has been aptly 

expressed by \'IHO ae:: follo,.,rs : nthe first priority in developing 

countries is the measurement of the ext-ent and nature of the 

cancer problem and the developme nt of the appropriate social 

and scientific technology necessary for control" (127 ) . This 

is of prime importance with regard tr. leukaemi.::. in Kenya as 

there is clear evidence that it is preval ent and that it 

accounts for 4% of deaths at KNH . Since the causes of a 

grP,at majority of cancers may be e n vironmentall y determined~ and 

thus preventable ( 128 , 129 ), leukaemia is n ot an exception . 

Hence , community based studies to correlate the type of 

leukaemia with s pecific environmental factors and the 

under&tanding of its biological behaviour may thrO\v light on 

its causes in this country . This step is prerequisite for 

preventive measures . Animal experiments for scientific proof 

of aetiology can follow later . 

Diaf!Ilosis and treatment . 

Prevention of leukaemia is not feasibl e at the moment and 

in the foreseeable future . An effort must therefore b e made 

to effectively tackle it therapeutj cally. The clinicians 

should hQ\vever b e aware of ~t and. theix~ index of s u spicion 

for the disease must increase for the diagnosis to be made earl y 
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Leukaemia should lJe considered in a patient who lwt> JwpHto-

splcn.omet::aly, anaemia, lymph node enlargement wit;h or without 

a bleeding tendency and fever . It i!'; time cl.: nicians 

changed tl·eil' out-dated ·attitude that leukaemia is Wlconunon 

and hence Wlimportant in Kenya . Its prevalence must be 

emphasized to the undergraduates; technicians should be 

t?ught ho\i to diagnose it in the laboratory , and health 

authorit-ies as well as medical planners s hould have knm.,rledge 

of its size . 

There is no doubt that successful treatment of l e ukaemia not 

only increases the life expectancy of the patient but also 

improves the quality of survival . Past data did not indicate 

that treatment improved survival in chronic lcukacmias but 

recent data show that it has significantly improved ( 119) . 
Newer and improved therapeutic regimens , particularly those 

u sing a multimodal approach , with the understanding of cell 

kinetic patterns, arc increasing ly producing higher rates of 

remission than have b een previously achieved in acute 

l ymphocyt ic l e ukaemia (130) . Complete remission s , currently 

achieved, tend to be longer lasting than in the past and the 

outlook li~ acute myelogenous leukaemia has also changed 

remarkably for the better(l31) . 

What policy should then be adopted? As previously s uggested 

( 1 32 ), the confirmation of the ci4agnosis and f irst-p!1ase 

treatment s h o uld be conducted at a centre where the expertise, 

drugs, and supportive services such as radiothe rapy, radio

dia~1osis, and laboratory facilities are available. This calls 

for s killed interdis ciplinary team work, which renders 

decentralization of l eukaemia management extremely difficult 

in a developing cow1try such as Kenya. Phys icians in peripheral 

hospitals have a vital role to play in t h e follow-up of these 

patients, and the execution o f the second phase of management, 

i.e. s upervi sion. of maintenance therapy and s urveillance . 

For the p atient s_,this is of great advantage b ecau se they s tay 

with their families and they do not have to travel l ong 

distances . Only by more atvareness, early diagnosis and 

aggressive total the rapy can we h ope to improve s urvival of 

l eukaemic patients in this country . 
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CO~ CI USIO:iS . 

L eukaemia is not W'\Couunon in Kenya as it has, a calculnted 

incidence of of 1. 2 per 100,000 of the population at; 

present. It is probably much higher bec.:1use, due to 

undcrdi.agnosis and hospital non-attendance by the majority 

of p.:1tients, the cases seen reprcsrnt only a small portion 

of the Wldiagnosed pool . Childhood leukaemia, particularly 

ALL, is Wlder-representc d in the 0-4 age group because of 

misdiagnosis as well as missed diagnosis . 

Hyelogcnous leukaemias , both acute and chronic, arc almost 

t'"ice as conunon as the lymphocytic forms . This is probably 

a function of leukaemogenic agents at work and not a mere 

under-representation of the lymphocytic leukaemias that may 

appear to explain the relative excess of ANLL . 

The geographical distribution of leukaemia reveals no 

obvious aetiological affiliations, including malaria 

endemicity; but instead closely correlates with the 

availability of medical services . Ho\o~ever, the age pattern 

vis-a-vis the type distribution seem to be causally determli~ed. 

The aetiological agents which should be investigated should 

include herbs which are in common use as traditional medicine; 

agricultural insecticides; viruses ; excessive backgrow~d 

radiation, and the commercial pharmaceutical agents which are 

flooding the markets of developing countries . The high 

carrier rate of hepatitis B antigen is a point thnt needs 

careful evaluation in relation to the preponderance of k~LL . 

The real overall . and age/type-specific incidence of 

leukaet,tia in Kenya needs to be determined from community based 

studies of anaemia ror the following reasons. First, it is 

with the kno,,•ledge of the size of the leukaemia problem that 

medical planners and health authorities will be accordingly 

advised. Secondly, it is with such knowledge that aetiological 

implications based on epidemiological data will be carefully 

evaluated. Lastly, preventive measures can only be instituted 

successfully if such information is available . 
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At pt•esent;; leuk:1cm:ic patient,!, nlmose juv<•t·iubJy 

present \'lith adYanced disease for r easons which have (llreauy 

b een discussed. If ea••ly diagnos.it:> - \d1ich j s also one of the 

vit a l factors that contribu1,e to suc<~es~ful treat.ulcnt - is 

a dream that will once come true, all cadres of health 

p ersonne l must be made conscious of t-he remarkably high 

preva l ence of l eukaemia in Kenya; it is infact. the hig hest 

that h as bee n repor ted from sub-Saharan Africa up to date . The 

clinician s hould also be acutely a\•:are of t-he protean 

manifes tations of the disease and its mimickry of a whole 

diversity of tropical diseases . 

The outlook in Kenyan leukaemic patient~ is evidently 

poorer than it is in American whites or Europeans. The disease 

appears to be more aggressive as remission induction r esults 

are poor and a large proportion of acute leukaemia patients die 

\V'ithin the first month of diagnosis . Survivals are short in the 

patie nt s who attain remission but the quality of life is 

reasonable . 

· In s pite of the underlined medical priorities in national 

policies of a developing country such as Kenya and the heavy 

costs that are incurred in treating l eukaemic patients, these 

patients should be admitted for evalu<ttion, diagnosis and 

terminal care . For, unless the latter is the only form of 

treatment that can b e offered, intensive initial evaluation 

should b e carried out at a centre where there is expertise, well 

integrated team work and su~porting services ; this is then 

followed by the first phase of treatment at the same centre . 

The second phase of treatment is subsequently effected at a 

peripheral hospital or the haematology clinic of the referral 

centre . These patients need to b e treated without reservat i on 

so that they may b e n efit from the modern advances in cancer 

chemotherapy . Thus , the changing aspects of leukaemia in Kenya 

should n ot only be realised in data collection, but also in the 

care of the patient . The debate of whether to t reat or not to 

treat is an age-old sc~dal that should be relegated to the 

past to give way to how best leukaemic patie nt s can be treated . 
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CHAPTER FIVE -
t&PE~DlX I - III 

FIGURES 

DJBLIOGRAPI-IY. 



( 1 .... "') -..)..) 

r•e:. ct. inn : 

Rca-::cnts:-

( i) Fixative:- Ethanol-9 parts anu formalin ( t! o: forma] dchyc:!c) 
1 part. 

(ii) 1% 1>0r•ioui.c <tc:id (wt/v) in cii~tillPcl w~t.cr . Store 1n 

a dark bottl c and rene ... evc1·y th1·cc months . 

(iii) Schiff 's reagent (basic fuchs:in). Acid. l & b .. 1sic 

fuchsi11 to 400 ml of boil:ing distilled \olatcr. A lloh' 

. to cool ?nd f:i.lter. Aud 1 g sodiwn nctabi::.uph i.tc 

and leave fo1· 24 hours. Aud 2 Q; ad;ivated charcoal 

to decol01•j :r.c..: and fi.li;el'. Stol'e ln a dark bnl,tle .:md 

renew every 2-3 months. 

(iv) 502-,~ater 10;6 ( "·t,/v) scdium mctabi.suphitc in disti11cu 

waLCJ· - 10 ~..:1 • 
( v) l-1-HCl - 10 mJ . • 

( v .i) Dis1~illccl \~':ttcr to -200 n1 . 

(v.ii) Cow1.tcrstaiu: Harris ' s hac;natoxy1in - ( any aqueous 

hacm;rtoxyJ ln .io satisf actOJ'Y). 

HC'thod:-

( i) Fix ai.r-dri.e<..l SJ;;eac for 10 miuutc.s in 10 p r 1 cent 

formal-ethanol. . \\1ash in tap \Wtcr . Noi:c; Uvtt oJ d 

mctilanol-f i xe<l or RoJllanowsky-staincd smears, cv<;n .if 

years old, c-an be satisfac"Lorily sL~d.ned. 

Decolori~aLion is unnecessary. 

( ii) Treat wjth 1~~ periodic acid for 10 minutes . Wash bl'icfly 
j_.., t;,p water. 

(iii.) Immerse in Schiff ' s J'Cagcnt for· JO minut-es. 

(iv} Imr.tcrsc in three changes of so
2
-\Jatcr for 2-3 1.linuLcs 

each . 

(v} Wash in "Lap waLcr and countel~st..ain 

haematoxyl.i.n for 10 m.inutc~ . 

2 . Sud<tn B1nck . 

RengcnL_-. -:-

with Harris ' s 

(i) Fixativ<.~:- Ftll'malin (40~ formuldchydc). 

( ij) Sudan 11lack l3 . 

( iii ) SLock solution : - 0 . 3% ( wt/ v) in abf>olutc eth anol . 

Phenol - 1 6 g . 

Absolute eth,u.ol - 30 ihl . 
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hydt·ogcn phosphate (12.ll
2
0). 

(i-..r) \</ol'l·:i.ng solut;.ion: 

Stock Sudan. Black B - 40 m~. 

Phenol buffer - 60 m1. 

Filter. RenC\· <lfter 2-3 months. 

70; Et;h~no1 ( v/ v) in distilled h'o'ltcr. 

Hethod:-

( i) F:i..x smears in for·rr.a1in v apou1' fm· 5-10 minutes . 

( ii) \~ash in tap water for 10 minutes. 

(iii) Stain in working so1ut.i.on Sudan B1ack 13 for 1 hour . 

(iv) \Vash i.n 70% ethan::>l for 2-3 minutes to remove excess 

st-ain. 

( v) Wash bricf1y in t ~P \"atcr and coun{;<!t·sta:Ln by a 

RomaHCMsky method. 

3. Leucocyte alkal.,.in.e phosg!.!ata.-'e . 

~easent~:-

( i) Fixative:- 'Hethanol - 9 pa1 ts and formalin (40% form~-

1dehydc) - 1 part. 

Store Cit 4°C. 

( ii) Propanc(\io1 buffer:~ pJI 9 . 7 5 ( 0 . 0 5 :t-1) 

(iii) Stock solu~ion :-0.2 M propaned.i.ol - 10 . 5 g. 

Distilled water - 500 ml . 

( i v) \·lor king so1utioP :- Stock propanediol buffe1 - 25 ml . 

0.1 H-HCl - 5 ml. 

Disti11rd water t-o 100 nl . 

StoPe at 4°C. 

( v) Soditun-naph't.,hyl phosphate <"1nd Brent- ·uninc Fast Gcl'H~"'i.. 

-35 mg amow'lts stored in scaled po1yt-hcne bags . 

{vi) Cow1't.,crstain~-2~ methyl gt'cen ("'t-/v) in disl-ilJed \·m"t-er. 

Extt~act with one- half volume oi <:hloroform for 48 hours 

'to remove contaminating mc't.,hyl violet. 

Hethod:-

( i) rix 

fOJ' 

fol' 

air-dt·ied smears 

30 seconds in 10,% 

10 seconds :J..n tap 

of fr·esh unanticoagulatcd bloocl 

formol-rncthanol at 0-4°C. \Vasil 

'"''ter . Note that; antjcoagulant..s, 

pat·ticu.lal'ly EDTA inhibit staining l-o a variable tie;gJ·ec . 



(ii) P,...epare i;!Jc :f<d lo,d.ng sabstt"ntc s oJ ut~ion JJiuned:i.ai;cly 

before u s\.!: ..-nd f_;_1 tel~ thPough l'apid fiJ.t .. r p:tpcr 

on to the slides . 

Sodiuu1. naphthyl phosphate 35 m(; . 

Brcni-amine F.:.tst Garnet - 35 m~. 

\'lorkin~ buffl..!r - 35 ml. 

Note th:•t fre<:>h substratf' must be u sed as Ik~tnminc 

F a5t Gm·nt~t is unst.ahle in sc.;] ution. Substrat<..· 

should be applied. within 3 mjnutcs of prept•ntinn a::. 

coupling <!ct-j.vi.ty falls rapidJy • .t.llo,, i;o react 

8-10 cd.nutcs. \'lash in ta1) h<tLcr for 10 SCt~omls . 

(iii) Counter· st.:~. :Ln w.i..th methyl g1•cen- 15 minutes. \\'ash in 1.: ap 

water·. Posj.tivc control i~: smcaJ,S from a pr,.~nant. 

Koman or n patient with a polymorphonuclear leucocytosis 

due to an irlfect.ion . A normal smear should also be 

included with each baf;..ch of ~lideb . 

4. Feulgen reaction. 

Reagents.:-

( l) .~ . Hy d.:r·ochloric c1cid. 

(ii) l·1ay-G"t"'U.''U:a1d si.ain . 

(iii) Giemsa st~-~.in. 

(iv) Buffer pll 6. 8 

(v) Fixative - 1 part of 40% formaJt!chyde added to 9 pa,·ts 

of 9 5% alcohol . 

Hethod:-

(i) 

(ii) 

( ii.i) 

(iv) 

(v) 

(vi) 

Fi>.. the slides in 1..he fi>..itLive for 5 minutes. 

Wash jn tap wai;er . 

Hydrolyse in T . IICl at 56 °C for 15 minutes. 

\'las:1 in tap w~te1• . 

Stain ,ofit,h H~y-Grttmo~ald - Gif">rnsa, as routinely. 

\Vash in buffer, dry and1nounL . 

When using lcucobasic fuch sin, after stage ( 3) flood 

the slide with the fuchsin for 5 minutes, and '"ash 

in ,,•ater, dry and examine . 
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,Appcnd~x Ia - Sampl<: of inf,cwm:d.:. io:'\ I'~IJ'ds u~ccl 

fot d~.ta ccl)cct ion. 

r-------------------------------------------------------~ JOhN KEN!\I::.DY NJ ENG!. 

Age - 4 Nal.e 

Bilatci·al Propt.os i o..;. 

(P) ot.i~is IPct:in. 
? Lenkac, i a. 

KNII 2/71 

Kikuyu 

Hb - 7.~; WBC - 29,600 (Blast~ - 30%) 
Plat.el~t.s - 50,000. 

Dx. ACUI'E HYEi013LASTJC LEUKAEHIA \VlJ'H 

RETROBULI ... AR CIILORCNATA. 

Appendix II - •ro"tal suppor•t:Lvc.:.3c.re of lcukaemir..: 

,Qatir-nt;; 

(1) The techniqu.£._ for· i.v:... :1dmii' i st.:o~tion of cvt0t oxic dx•urrr. .~ 

(i) Select a sit-e ancl. us.-:~ veins in arms and hand;. whcn<'Vcs· 

possible. Use ankl.e or foot, veins only when a suii nh 1 e up1)cr 

extremity vein c .... nnot be found. P.ven then, do this only in 

an emergency and preferably only in childx·en. 

( ii) Tt·y not to usc t-he ~amc vein repeatedly . For 

frequent infusion~, rot.a\,e the sii.,es of vcnipunctl. .. rc. 

(iii) The u;:;c of scnlp vein needles is strongly 

reconuncnded. Usc a size 21 or 23 ( size 23 is better for 

children) • If you usc a straight needle , usc a size 21. 

Larger needles c:tuse more vein SC<.trring than smallct" ones . 

( iv) Prcpnre i.,hc skin by rubh i.ng alcohol on t.hc sur face . 

Mechnnical, hard rubbing is reqtdJ•ct!. to pt·cpm•e the hkin 

properly . 



(v) Place c.t tournictuct or•oUJH.l the arm above the ::.itc 

selected. 

(vi) If, after apply Lng the tonrniqu<!t, a vein \dll not.: 

become prominent cn.vug;h fo1• nee<.IJ.e inscl't:i on, tP)' the 

follO\"j n.g mcu"locuvrcs :-

(a) Hang the ar·m dO\vn, open and close fist sJ.O\dy and 

delibcr.:1t0l~. \IJhilc the .:1rm j_s ::;(;i ll {1.0\\"n_, npply <.t 

tourniquet . Then bt•i.ng the arm up to nol'tn'-11 posit ion. 

(b) AltC'~·natJ.veJy, soak l,he .1rm f'ox~ five Jainu.tcs in J b:l::dn 

of warm Hater. 

(vii) Have aJ l of YLIUr matcr:.i.<•l ready- adhe:-;ivc t ,Gpe tol'n 

in pr·or.~cr length, infusJ OT' set or syrin~e ·set up t•cady for 

u se , and the drugs alrc,,dy disso:!.vcd and d1·awn up in :.:..y1·ing<'S. 

(viii) In~ert needle into the skin, rcmcJ~lbcring to lu~0p 

the J..cve.l of the needle uv. Once u...Tlder tlw sk.i.!l , t;o int.o -the 

vein, then. secuPc t.hc 11cedle wit, h. a piece of 'tape. 

( ix) Connect the syringe to the needle and push some 

saline in to be certain that the needle 1 s in the vci..~ 

properly. Af-teJ' the vei!l is clearly found to be op<'n; beg i.n 

the j_nfusion of the cirugs, startj nf! ,dth the mo~t i rl'itant. 

( x) If the needle becomes dislodged, -the saline or (fl•ugs 

"'ill go into sut·rounding tissues, and -the infusion s ite will 

swell and be quite painful. Discontinue the infu~ion and 

star{, over wit.lt a fresh needle. At -the entl of drug injection.~ 

flush t,hc~ vein with 10 ml no1·mal saline . 

(xi) After pulling the needle out of the v ein, apply gentJ.e 

pressuPc to "t.he ptmctur·c site \vl.th a p i.ecc of d.l·y cotton . You 

may then cover -the site \d:th a bnndaid, although -this i~ no-t 

nccessClry if bleeding h;\s stopped. 
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Points to Pcmember : 

(.i) :'.!ways u::;c a clean tccl,niq~e - do not; touch the needle 

ot• tip of the infusion set . lf any of these parts become 

contaminated, discaed and usc fresh equ..i..pmcnt; the risk of 

infection is much greater if these precnut..i..ons ttrc not 

observed. 

pos se.st;in!l:. 

Take care of the1~! The pati.cnt ' s lire dcnencl-; on them ! 

(iii) A thrombocyl-open:.i.c patient ~hould not- be gi.ven 

intramuscular injecti.ons . 

2. Deal in~ with anaemia an_9-.J2];cedin~ ( 9 6, 134) 

(a) Geneeal considerations . 

Anaemia , particularly mild ( 8-10 g/ dl), is invariable in 

patients suf feri_ng from hacmopoietic mal.i.!,TJlancy. A good 

proportion of the patient-s suffer severe anaemia (less than 

6 g/ dl). The anaemia is of multiple oetiology: bone marroH 

infiltration <:.nd r~placcment, blce..:lir1~, uutL itio tal deficiency, 

myelosuppression due to the primary di.SC.:l::>e as '~ell as 

C) ~otoxic t-h<.:rapy ~d accelerut~d ciesvruction at bot-h J.ntra

and extramedullary site·..; { 1)6 ) 

Bleeding complicatJ ons, on the other hand arc mainly a 

function of t-he pla\,clct; cow1t ( 13 4-). S pont ... neou;::; h aemorrhages 

nrc most l..i..kely to occur at platelet counts or less than 

20xl_Q9 /1. Dlcedlnt.; i_nvariably compllcat.es ovet· 9 S% of the 

c ases wit,h pl ·\i;clct cnunts of less than l.Oxl09 / L. Agg .. ·av uci.ng 

1".1ctors lnc.l udc consumpti un coagulopath i.e~;, infections, 

!:i~h leucocyte· C•JWlts and qu.tlitat:i. •c pi .1telt:c aL 1ox nwJ :i.tics . 

The hacmo·~l.obi.n ant.! pl<Ai,elct count "laluc~ should bt: caccfully 

110n i.torcd . 

I .J ) An,lcmi.a : 

For <lll Lhe pac..i..cnts on t;rcat:;mc:x.t, h<'' moglobin J.evcl must 

h e m:d.ntai.ncd cbovc S g/dl . All th~ IMti<'nts dropping the 

h ,, cmoglobJ n .!.cveJ. be .I Oh' 6 g./ dl shou lcl be transfu::.cd ,.,J.th red 

(C J l concctlf;ratc...; ; ccording to the .foJ 1 m.•lng formula Cor 

ch i J drcn : V = 6 \,here V is the volume of the ~cd cell - ~ -:.!. ~ 

ct.mccatr.lt<~ in ml th.:tt wouJ.d :~.1 L::;e !;he h.lc-mnglob: n in g/ ell 

h r il dc{i~·j_t; D i.n " :::ubjccl; of \-.rcjght::!. J(g; 6 is a con~tant:; 

Ltt~or . On~ tu . i.t t) j_' p<h~keti. ceJl~; int'!l!:'C' I shotLld t·ai,c:;c the 

lw·aw n;lobin level by abont 1. ,_.-j(tl. in a s;.•'Jj t'Ct wi:ose :;nrf:ce 



118 -

Prcc~utions must be taken to ensure t..hat acute; pulmonary 

<.~dena ls not precipitated j n the chronically ~11aemic patient • 

.. ~ ) 13lccding complications . 

Patients maintaining platelet counts of above SOxl09 /1 arc 

... "llikely to s uffer a life threatening spontanc;;;ous h aemorrhage , 

.ut platel et concentrntes or platelet rich plas!lta should be 

1dmlnistered to ~11 patients haYing a platelet count 

, elm., 20x.109 / 1 and having evidence of active bleedin g . All 

:>aticnts with platelet cowlt below 10.·109 /1 ne<:d a platelet 

i..nfusion, but eveT'y patient should be cons:i.dercd on merit . 

~cpeatcd platelei; infusions readily lead to the development 

:>f platelet alloantibodics . HL-A typed platelets .if available 

. •ou.ld delay t his phenomenon . Nevertheless , one unit of platelet 

concentrate contains 10
11 

pl<:1telets and may raise the platelet 

-c0tu1t by l0-l2xl09 /l in a subject with surf ace area of 1H
2

• I n 

cases of DIC , heparin the.'apy is reconunended, but very careful 

1110nltoring of the coagulation status is mandat-ory . 

J . D~aling with jnfP.ctions . ( 99 , 135) 

(~) General considcratio~ 

rhe incidence of inf.'er.t i.on i'i h;_gh at'd accounts for about 

2/3 of c.ieaths and ce .. :taialy the commonest cause of death in 

l~uh.aemic patients in Kenya whereas inl;racr~ial haemorrhage 

.., c~counts for 20~~ . So•renty percent of che patientt> who have 

pyt·cx ia, have infcct,:ion. F ifi.,y percent w Lth pseudomonas 

sr-. pt.-icaemi:l die \...ith.in 24 hours of presentation unl ess 

en !rgetically treated. Th~ 1 r-cdJ.s posing f actor·s i.ncluc!.e :-the 

•leut1·opcrtic stdtc arL:.ing f,•om chemotherapy and !;he lcuk~cmic 

pt·oces.s and dt-f: e ctiv<.': funct.i on of ·th'3 phagocytcs; effect of 

<::) t1) loxic dru~s on chc mucosae of the re~;piracory and. gastro

.it,L~stinal tract infJ.-l.cts durnage, ,.,hlr.h thus facilitates ch~ 

, .. n:, t'y of bacterin, dti.ch are ol;hcr,-d.sn conunensals, in i;o the 

i,J ~~od stream ; immunological abcrre.ti~ms such as monocyte 

dy.~Cw1ction ; hi.gh blast c<•J.l. counts plu~ tl.rombo~...ytopenia wh.ieh 

[JJ cd.i spose to cc.':-o.Y bactc1'.ial lnvosion . The cau~ative organi.5m~ 

nay uc catcgori7ed as follows:- bac-terlnl - §J;Jll.I~~!£..P~ and the 

pnC U:.WCOCCUS; the maj vl'ity of grat~ n~e.:\tive Ol'Jatlism~ (50;.;) <li'C 

P ,; l'lldomonas , thtm Bactcroidc-;, Klebsi..ell <•., P•·ut.cus and SalrlO::l•)llae. 

0t:h<.:rs arc fun~al - t'lonJ.l i_a;::; .i.s, nair.1y ot•al and tJ.nea cor· poP .is; 

proto~oa - in~1ude millnri~ . 

. •1 
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Th~ pcssih.Ll.ity o vit'al inf •cci.o•1 shoul cl not. bP l'UlC!ci ,>ut: .. 

measles, chickeu pox, hcx·rJc~ zos"'·cr d \ .... · l v 311 h ... I·pes s.unp ex . 

(b)· The pol ic...y of dealing \\'ith b act.er:i ;o l 

Investi.gatj ons should j n.cludc:- S\~abs of 1 at·yn~c.1l 

secretions for culture o:r- sputum if availab Lc; stool cultt!rc.s; 

urin c culture .:tnd any obvi onsl y sept Lc at·c:ts; ,,•ith in 24 hout•s, 

preferably bcfcre c0mr~cnclng on thel':\i>Y • 

l-1aJ1agement takes the follo"·ing pal;tc1·n:- propl.y.l <lct.Lc 

ncuLropcnj.c rc{:.lmcn of mouth \vash with hlbi t;lll c, hibLtanc cream 

for nc.sal and ax.LJ.lary regions, and daily alt~rat ion of 1 i nPn; 

antib.LoL Lc therapy in ·.·:hich it ic:; ;.dvir.able to give ma..,slvc 

doses in the first 24 hours (LOADING) . All -t;his i:::> douc "·iLh 

immediate effect whe•• a patien-t ut:!velops pyrexia (over· 38°C) 

and it does not subside "ithin 12 itOurs . 

Antibiotics sh.oulli be ,,.j_thcld until pathogens arc iboJ a1.-cd, 

but j_f the clinical st~te does not permit delay , mordt.or DS above 

and conu1tence on antibiotics; tl".cn treat as :::>en~it:i vity indicates 

when bacteriological r~sults are available . 

If i.-he m·gv.n.i.$11! is ...t."lknO\''Tl' co.nn~cncc on broad spectrum 

bacte:.r icidal. therapy, ,,·i~h gentamicin, 1 Lncomycin in 

combination '"ith crysLalline pcnicill in as the f.irst choice . 

For gentamicin, 1.-he fjr.-.t 24 hours, 6 mg/lq;/24 how.·s, glven irt 

4 ( 6 -hourly ) eli v .Ldcd bolus inj cct io:1s; sub sequent~ly, 

4 mg/kg/24 hours, given in 2 (8-hour•ly ) divided bolus injections . 

Additional antibiotics \Wuld be iud.i cated in 1.-he followlng 

situaLions : - fulm.Lt.a1.-ing septic;tcm:i a - if Pseudomonas is 

suspected - udd C<trbenici llin ( 5 G i. v . 4-hourl.y) and 

proben<..:cid ( 1 G or~l b . d . ); possible p;-.(•t!.nococcal ( u!"lually 

respiratory infection) , aJd cepJ.al othin { 1-2 G i. v . 4-hourly) ; 

pos~ible B~ct<.roides ( usual] y intra-Dbtlomi.nal infectj on) , add 

cl i ndamycin { 300 mg infusion 1 2-hourly ) ; organisms oth er \, h an 

bacLcrial or viral , such as candidiasis should be treated 

conventionally . 

4. 
( a ) 

Administ t•at.ion of m•otectivc l!ilm~'ltl-rrlobt• l i n (.U.f'.h 
Gc·nel'nl rcmsidct•nf· ions . ----- --

Gnnun\'\-globuli•t i~ f ully c[fe..:;ti\~ only if atlllllnlsLcrcd d ul'ing 

t h e first 7 d ays oi incub;.tion : - j n j ect ivnb s h ould t h cl'e roz c 

be given, if JH.I~c.,j bJ c , \dthi.n 7 cby-, of 

to measles ot· dd ckf•u po.: . 

t h e fj t•st exposu1·c 

m<ly be \:On~:LclL' ' '<> d 
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the first appearance of the rash . 

The inject ion of gamma- globulin is of 1 itt lc valu e afler th-.! 

7l,h or 8th day of incubation . llmiever, double the 

' protective 1 dose given on the <)\,h to 12Lh day may lead to 

some modification of the symptoms , and this course is 

indicated in gravely ill patients '"ho have been exposed to 

measles , when it has not been possible to g i. vc an ear lic r 

injecti on . 

lb), Dosages . 

Thes~ '.'lill depend on the commercial product being used 

and as recommended by the m ariuf acturer but i..n deciding \lhether 

a protective or modj.fying dose is to be given , the following 

poin-cs should be taken into account:- after a ' modified' attack 

of measles , lasting immunity rosults ~ut not after con,plctc 

p1·otection , hence a modlfy.ing dose j_s preferable to the 

protective, but a s:naJ ler dose may occas ionnlly fail to give 

.substantial modific~t ion, and if Lhe contact was seriously ill , 

t he full pt·otecclvc do;:;c shoulcl be given; even after a prot-ective 

tlosc measles m..1y still occur) though in a greatJ.y uodifl.t.:~d 

form; the intmU!'liC.y confer .. ·ed !Jy a protective dose lDsts for 

only about 4 \'leeks, Utcre;for•r· in event of repeated cxpopurc, 

a further prophylaci.,ic inject i.on will be required after this 

time, i.f continued protection is c.i~~irccl . 

Lc) Gro~t[? nroph:rl axis. 

',\'hen a group of childreu .iJt the \'i.at·ct have bt:cn cxposl!d 

t;o meaE.>J.c::> and chi<'kcn pox, C<tch eon L :.(~t shoulJt be <..unsi.d.CL'(';d 

i.Pdiv .ittu <•i.l.Y and a p:-otcctive or modi.fyi.I•g tlose g;..ve,l jn 

accordance with the ~!Jove r ccomrncntlat i onf;. i;he nevci· :it is 

pr·:tctic.~ble, the ::>{Jr<~nd of infection i.s nlso prevented by 

i~o l ation of contacts. 

0 A 
A y 
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Append i.x III -

Case 1 - Un ·it o. 18372/70 (Conxi s t,{',1CC or CI.L & CGL):. 

G .N • , a 40-year male-Kiku} u, \:.:\S ach•titt.cd to KNII towat·ds 

the end of December 1970. He compJ a:i ned of ] eft sided chest 

pain, . dizzincs s.7 bilateral ankle oedema and palpi-tations, f:o t• 

three '"'ceks. On clinical examination , he had scyere pal1 or; 

gcner?lised, rubbery , discretf' and J.:lOn-tcndeP lymphadenopathy 

in the cervical, axil.lary and in.guiual rcgi ons; the liver 

'"as en "largc(l to 4 em below the co,.,C."ll margin but t.lic spleen 

was not.. palpable . lie had signs oJ pneumonia on the lef-t side . 

Initial laboratory investigations included the following:

haemogram - Hb - 4.8 g/dl, \v•1C- 60.6xl09/l (with a clif:fcre.-..t.Jal 

COWlt of neutrophils - 26~ and lymphocytes - 7 4%); plRtclct 

COWlt - 236xl09/l; chest x-ray showed consolidat-ion of Lhc left 

lower lobe - consistent with a pncUI!lonic pl'ocess; ~::>CJ'tun 

e l ectrolytes and urea \-Jcr·c normal; serum p1·oteins revealed a 

reduced globulin content ( 1 . 4 g/ dl); bone m<cn·row examination 

showed features 11 consist..ent , ... ith chronic lymphocytic leukaemia 

or lymphosarcoma cell leukaemia"; lymph node biopsy showed 

11lymphocy-t:;ic infilt:;ratiou; not diagnostic" . 

A d:i.agno;:;is of chron:i c lymphocy'(;ic lculu~r·nia ,,·.::ts uade and 

he was treated '"'ith chlorambucil and t)l'ectn.i sone for l,wo monchs 

(January and FE':bruary 1971) . Chlorambucil alone was continuc-;d 

Wltil June 19 71 and then stopped. At this time , the peripheral 

blood picture had reverted to no1"mal, although a bone marl'ow 

cxaminat;ion wab not done . 

He '"as follo\~cd up wit.hout any treut.ment until January 197 3 , 

when h e presented with back paiu. X-ray of t.he spine reveal ed 

eros .ion of L 2 
anter i.orly . He was not anaclllic ; neither the 

spJ ecn nor the liver was palpa l•lc; lymphadcuopat.hy was not 

elic.i.ted. Hacmatological evaluat-ion consist.ed of llb - 15. 0 g/ dlJ 

\.,rBC - 5. 8x109 /1 ( '"ith a normal differential) and platelet 

count - 87xl09 /1. For some unknown reason , (probably because of 

thrombocytopenia) chlorambucil therapy wus r e institu l.ed . It 

,,·as contin ued until April 197 3 , then , stopped and resumed again 

from September 197 3 and continued Wltil June 197 ,1. 

For the \/hole of 197 3, t.he hacu10globin l evel varied bet\veen 

13 and 15 g/ d) ; the tot a) WI3C COWlt oscillated between 5 <\J\d 

13x10 9/1 but; t.he dif fc1 cntial cow1t r emained wit-hin the n ormal 
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limits; platelet cot;..nts remni'1cd b<:>lo'" th~ .lo·.\·cr nc'l'=:lal 

limit, varying bcb\'ecn 42xl09/l and l25xl01)/l. 1'his 

situation persist.ed Wltil Augu.st 197 4 hhC;n it ,.;as noticed 

that the total '"hitc cell count was rising, but.; stJ•angel) , 

due to a n eutrophil leucocyi.,osis and not lymphocytosis 

(Table 43) . 

He was readmitted in September 197 4 fol' furthc1· e\. al unt.Lon . 

At this 1..imc., he had b.Llaterul cervical and submandibullll ' 

l ymphader,opathy but the spleen and liver ,~ere not pal pablc. 

A bone mal'rO\v showed 11 increased myeloid activityl1, Hhich 

was considerf'd to be a leul'"acmoid reaction althou~h C~L ,,·as 

queried. He was dischat·ged for follow np in tl.c clinic 

without antilcukacmic therapy . 

He , ... as reacl.:nitt.ed, in December 1974, with severe backache, 

upper respirat.ory tract infection and a painful t~ight, hip

joint . X-ray of the qpine was interpreted as showing 

11 features of dcgenet~acive spondylitis11 • After being 

investj_gatecl, he was discharged, "to be closely follov.rcd up 

until Jw1e 197 5 \·lhen he had a recurrence of backache and 

gcneral.ised b one pain. Ch.lorombacil thc1•apy was reinstituted 

at. the same time and continued w1til Novc;.tber . In October 

197 5, he devel.cped a t-ender right hip wi-th an ischio-rectal 

abscess due to tuberculosis . Tre:ltment for th i;; \'las 

inscituted. 

A l eucocyte alkaline phosphatase estimation done at "this 

tirl"e, demons"t t:'ated a diminished activity, (down to a score 

of 2, '"hen the normal range is 70-130) . From t.ld s result 

and the bone marro\\' appearance , a diagnosis of CCL was 

established. This was further confirmed by cyto~cnctic 

st.udies which dcmon::otrated a positive Philadelphia chromosome. 

lie developed cervical and. inguinal lymphadenopat.hy in June 

1976. A lymph node biopsy w<.ts reported as 11 l ymphocytic 

lymphoma compatible \dth chronic lymphocytic leukacmian . 

N e.ithcr the J.j ver'(lor· .!.>plcen were palpable . Busulphan was 

commenced in October when the tol.al \YBC count had risen 

to 154xl09 /1 . Busulphan thct·apy was continued until JwlC 

1977 , \·/hen the \VBC cow1t had come down t.o 20 . 3xlo9 /1 vJith a 

norma] differ<'ntial count. lie had a bout of IleJ' pes Zosl,cr 

in April. Chlor·ambucil \vas rcs.wne d in October 1977 and 

continued w1tj 1 the patient \vas ] ost to follow up in 

December 1977 . 



Table I _., • ... ' . Serial haematol ogical parame~ers i r case 1. 

YEAR 1971 1972 1973 1974 

?-IO~Tll J A.~ • JUNE J A.~ . DEC. HARCH 

Hb g/d1 4 . 8 1~ . 0 15 . 0 14 . 3 13 . 4 

Total
9

h'BC 
X 10 /1 60 8. 8 s. s 12.2 12.2 

Ncutros . % 26 

I 
68 66 53 

34 17 
...:I 

Lymphos % 74 30 < 

Honos % - - 3 -- .e.. 

% - - 27 ~ 
Eosinos -

• 0 
2 - -

Nye1os % - z 
--

Blasts % - - . 
Pl atelets 

x109 /1 ~ormal 87 90 125 
236 

-- -
P. B. Film --

-
CLL - - -

Bone marrow 

197 5 1976 1977 

AUG . SEP r . HAY J ~E NOV . 

15 . 0 14 . 4 14. 0 10 . 0 12. 2 I 
I 

24. 8 23. 3 $9 96 . 9 92 . 0 

- 56 37 59 50 

- 19 30 30 45 

- 5 1 - -
- 2 1 - -
- 12 23 11 5 
- 6 8 - -

- - 170 - 394 

?CGL - - -

- CGL - - -
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In summary, ~~his P.:lLient su.Lfercu fro .. 1 lyuphoiJrolifer:tti.ve 

and lllycloproliferati.vc disorders, concurrc 1.tly, which were 

co:nplicated by Luberculos is. 

Comment : This is an extremely 

off as an uncomplicated stage 

was very Revere. There is no 

intrig;..1ing case, \vhich st.:u·'Lcd 

III CLL , who ,e de<>Tce of anaemia 

doubt t-hat t-he pa'L j en 1:; later 

developed CGL as \vas evident from the hacmatologj cal picture, 

10\'/ leucocyte alkaline phosphatase activjty and the positive 

Philadelphia chi'omosome . TNo processes cocxisted; CGL 

involved the bone marrow while the lymphopl'olifer~tiYe process 

predominantly <:1 Cfected the lymph nodes, (node, biopsy r0sult::; 

consistently showed a lymph.oprolifc1 ative disorder' and at no 

time was the spleen palpable in the course of the patient ' s 

illness). This indicates that \vhel'eas CGL is a pdmary bone 

marrow proliferative process, CLL infiltra~es the bone mm'row 

secondarily . If they coexist in the marrow, CGL would 

necessarily crowd out t-he lymphoproliferaLj ve process . 

The CL,ucial question is did the two processes arise independe

ntly or did they h ave the same underlying aetiological factor 

but developed from t\·Io different stem cel1 s? Alte1·natively, did 

they ar-ise fron the sarne stem cell and developed along t-wo 

separate cell clonal lines? The first proposition is probabl~ 

the most favourable for the pt·oponents of the dual j stic orig:Ln 

of the haemopoictic stem cell . I f 'Lhe alternative pPoposal 

is true, then this case suppcrts 

myeloid and lymphoid stem cells . 

to be gaining ground, as Gibbs et 

t h e unifying concept of the 

T his is a concept that., appears 

al ( lJS) have recently 

cletected the Philadelphia ch1·omosomc in l ymphobl asts of two 

pPtien.t~ '"ith ALL . Further, 'Lhe l)JOphoblaAtoid transformation 

of some cases of CGL, associated \vith P. A. S . posit..:. vi'Ly of 

transfol'nted blast ccJ J s, as wel l as more favourable response 

'Lo chemotherapy ( 1 39) , tends to support t h e unit at~y or l.gin of 

the ha~nopoietic stem cell . Nevert-heless , where 'Lhe present case 

falls j s anybody ' s guess because 'L h e Phi.lad< lph.ia c h rotllosome 

s'Ludies were not done in t h e leukaemic lymphocytes . 

Tuberculosis , as a canplica'Lion of CGL or ot h er 

hacmopoietic malignancies, is not uncommon in t h e t- r opi cal 
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environment~ But the proh1em j '-' l'aib(-'S a(; cimc:-; is vthctltcr 

the haematological abno1~mality is a lcuJ~at..•moid l'Caction . 

There is no doubt in this case that CLL au.tcdatcd tubcl'cu1 0 sis 

and the myeloprolifcrtitivc procc..ss was proved to be CGL . 

Loss to foll0\'1 is one of out"' leading pl'Oblcms in lcuk ... temi<J 

mano.gement . It \vould have been very informutive to have 

finally done an autopsy on this patient to detel'minc the 

exte nt-:- of the t\\'O pJ.·ocesses . 'l'wo other p.tt ien (;s :1 n the S<.wies 

had coexisting CGL '' i.t.h lymphc~a . One had CGL with poorly 

differenti<J(;cd lymphoma and the othur had CGL with a 

well differentiated lymphoma. lhese have been referred to in 

the main te>..'t . 

Case 2 -Unit No. 12]2_96 • .(Illus trating typic<1l. chloromato11S 

presentation}. 

S . G ., a 4~ old-year male Kikuyu presented to IGm, E~T unit-, 

on 10-l-7 5 with a 3-week~ ' history of as)mmetrieal bilateral 

proptosis \•Jhich \vas more marked on the right than the left side. 

He also complained of eye-ache and right sided blj ndness of 

the same duration . 

On c1.i.ni.cal examination~ h e was febrile , pale and had 

bilateral proptosis . The right eye had normal extra-ocular 

movements, but it was completely blind ctnd the pupil reacted 

to light only s luggishly . The le'ft eye had good residual 

vision and the pupil reacted to light normally . He had 

axill:try and inguinal lymphadenopathy, but the spleen anu liver 

were not palpable . A differen~ial diagnosis of ncuroblas~oma 

or Burkitt ' s lymphoma war. considered. 

Laboratory evaluation included the following tests:

haemogrruh - Itb - 8 . 0 g/ dl, platelet coun~ - 27xl09 /J, \VBC -

l2 . 3x109 /1 (ncutrophils - 21%, lymphocytes - 65%, myelocy~cs -

14%; orbital x-ray showed a soft tissue mass in both orbits , 

causing pt·otrution of the eye balls; I . V. P . was normal; 

supraorbital biopsy was histologically in(;crpre"ted as 11 tumour ,= 

considered to be lymphoma11 ( 53310/7 5) . 

The histological report was taken to mean Burkitt ' s tumour 

and the patient was accordingly started on cytotoxic therapy 

(vincristin e and Ot"'t.homclphalan) on 1-2-7 5 . In spite of a 

blood film report in Pcbruut' Y on \vhich blast cells were seen 
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(Table 44) and a diagnosis of l eu.kacnd.a sugh\!stc-cl, cytovox.ic 

therapy '"as c ontinued for Cl furthe1· two month~ . The ~c.neral 

condition of the patient improved and the bi.J ateral 

proptosis is said to have l!much regl'<:;o.ssedn . A lumbar punctur·e 

done at this tim e was normal . !-'c hac.l an epi.sodl! of of'i.>.i.t-al 

c e llulitis but this was successfully treated. 

At the beginning of }\1ay 197 5 , the presence of blast cells 

was agaj n reported on p eripheral blood film . Tld s t.iJnc a blood , 
transfusion ,,,as given to cor1·ect :lna<~min and a bone marrow 

was done. This b one marrow '"as rcporccd as having been 
11 totally replaced by primitive mononuclear cells ---- the 

overall picture being ·th at of acu~e myelomonocytic lcuka<:mia ll . 

A review of the bj opsy show<:;d a gran.ulosarco:na . 

The p at:i ent was at-; thic:: time , transfcrrc<.l to be under my 

care. After baselin e evaluation ( l.Lver func-tion tests, 

haemogram, serwn electrolytes , urea and uric acid were done ), he 

'"as stat·t,ed on 11 Bart t s III11 protocol ( daunorubicin anc:!. cytosine 

arabinoside) and \';as given 6 courses of the regimen . A:s it is, 

however , C!pp:-trent from Table 44, remi~ sion was n ever achieved. 

His general condition continued, in statu s quo w1't i.l June 

l97 5 \vhen h e developed hepai:;o:negaly ( 5 em b el ow the costal 

margin), j o:i.nt pains and p ;linfuJ. right caJ.r muscles . He 

started deteriora'ting and he developed bed sores . Several 

episodes of bronchopneumonia in August 197 5 were succesc;fully 

treated. llis general condition di.d not, impr-ove and the bed 

soreS became wor~e in spite of dressing the m, blood trunsfusions 

for anaemia and antibiotic treatment for infection . 

The patient started bleeding from the gums, n ose> per 

rectum and per ure'thram in mid-October 197 5 . T h i s continued 

r c l.entlessly in spite of platelet infusion as well as blood 

transfu~ion . He terminally developed fcvel' wi'th generalised 

purpura and died of what was clinically believec.l to be an 

intracranial haPmorrhage . Consent for autopsy wetc; not given. 

Conunent ~ 

This case \vas interesting in a number of \'lays :-

( i) It was a bila-teral retrobulbar chloroma \vhich was 

clj nically t.hought to be either Burkitt ' s lymphoma or 

n eut'oblas tom a . 
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-- -, -
Honth Jan . Feb. Harch April Hay 

I 
, .Jw1e .July J\ll g . Sc..:p~ Oec . ...... . _......._ 

db g/dl 6.8 7-4 13 . 0 9 . 7 7.0 8 . 8 o.s 7 . ] s.s 7 . 1.> 

· ff")\-al 6 . 7 4 .1 9 . 4 9.5 7. 8 7 - 3 6 . 8 ] 1. 8 4-9 :!9 .5 
.\'DCxl09 /1 -

.: Polys .-1 31 30 I 7 8 18 9 22 46 s "' - -
'Lymphos % 6:; 30 - - 10 33 56 39 16 -

Honos % 5 - - - - 8 3 6 3 7 

Eosinos (fl 1 - - - 4 1 - - - -fO 

1 ~!yelos d 6 5 3 2 8 fO - - - - - -
j Blasts % - 34 - - 8 40 27 30 7 85 

Platelet 
count x 109 /l 92.5 - 128 162 289. 48 55 89 152 

(ii) The histological diagnosis was non-specific, although 

a l ymphoma was suggested. 

(iii) Blas t cell~ must have been counted as 1~nphocytes 

in the fir s t blood f ilm report . This i s a conunon 

mistake made by the technical staff . In ::>pite of a 

report of blast cells in one of the peripheral blood 

19 

filllls, the patient was treated as Burkitt 1 s lymphoma 

\oJithout any confirJnato1·y evidence for the latter diagnosis. 

(iv) Although L.he patient clinically improved and the 

proptosis regressed, his haemato1ogical picture did. 

not change mu.ch. Thus, the cytotoxic therapy which v1as 

u sed was only partially effective. 

( v) lie never res ponded to the appropriate therapy when it 

'"as started. This is pJ•obably because the disease \-las 

either r esistant to chemotherapy ab initio or resistance 

had develope d as a result p1·evious therapy . 

Thls p articulal' case was undiagnosed clinicalLy and 

histologically, and missed haematol ogically on initial 

appraisal . JfO\oJevcr , the most important lesson to l earn from thi.s 

case is the clinical confusion bet\vee n chloroma and Burkitt 1 s 

lymphoma or neuroblastoma and t h e grave oversi~ht and 

misinterpretation of laboratory r c pol"ts by the clinicians . 
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The hae11atological r l'P<'l t;. of blast cells \.'t:lS OY\!rlool.:ed while 
the histological diagnosis of' 11 lylllphnma" \.:as taken t.o mean 
BuPkitt 1 s tumour. The ensily r.:istaknble hist.uJ ot.i~al 
appear ~nee of ch] oro.na for lymphoma is ,.;ell kno,.:n ( J 40, 141) • 
Histopathologists working in sub-Snharan Ai:.rj ca (in the lympbom<t 
belt) should be aware of thi~ to be able to avoid be~~~ misled 
by clinical impressions. This, I am sure, is a conunon. mistake 
.:u1.d many cases v1hich haye be: en labeJ 1 ed as Bui"ld t,t r s 1)-rn.phoma 
are likely t,o be chloromatous deposits around Lhe face. 

Case 3 - un..:.t No. 219211. (Illustration of the- coltrsC' of ALSCL). 
E.t-1 . , a 6-year male-Kikuyu, '"as acLnitted to K.Xll on 7-3-77 

with complaints of bilateral, pain] ess submaudibular and 
parotid swellings of t\vo-weeks1 duration. He had had chicken 
pox previously, \vhich had left scars on the \~hole body. lie also 
had developed a left axillary lymph node enlargement, a 
biopsy of which had been done at a peripheral hospital. 

The salient findj ngs on clinical examination were marked 
submandibular and pal~otid ly-mphadenopathy (Fig . 27); slight 
bilateral axillar·y lymph node enlargement; a mass in the left 
iliac fossa; multiple small scars all over the body; non
tende r testicular enJ.argemcnt. The liver and splee:.n \\'ere not 
palpabl e at this time. 

Initial laboratory investigations included the following:-
a lymph node biopsy (S/&292/76) done at the 1·cferring hospital 
was reported as nl)•tnphoblastic J ymphoma, the morphology of 
which was in keeping with Burkitt 1 s lymphoma 11 ; the first three 
successive blood counts and the subsequent ones are shown in 
Table 45; .,..,he bone marrO\o/ was repox·ted as sho,o~iug 11 normal 
erythroid and grauulocytic activity with mild lymphocytosis ll; 
serum electrolyi,es, urea and uric acid, and liver function tests 
were normal; chest and skull x-rays were norr.1al . 

A diagnosis of lymphocytic lymphoma , poorly dj ffercntittted, 
was made and the pat.ient was due to st-art on chemotherapy when 
subsequent laboratory reports showed a sudden surge in 
leucocyte cotUlt (Table 45). A repeat bone maPrO\o/ at this time 
sho,ved 119 5% 1·eplacement by primitive lymphoid cells , that 
exhibited a maturation s pectt·um and. had P . A. S. positive 
granules in the cyt,oplasm . -----------oompat i..ble with acute 



r able 4i.:_ Haematological parameters during the course of case 3. 

Honth I March April hay June July Aug . Sept . Oct . Nov. 

Week 2 ... 
4 1 2 2 1 2 2 2 2 3 .) 

1--· -
Hb g/dl 12 . 5 12.5 10.4 9 . 6 7 . 1 9 . 9 . 12 . 0 111.6 6 . 0 11 . 2 ~2 . 0 8 . 6 

WBC (total ) 

xl09/l 9 . 5 22 350 225 3.0 3 .1 5 . 9 3. 0 s . 6 11. 4 8 . 6 86 

Neutros %' - I 65 5 5 28 66 59 84 84 55 so 20 

L:>rmphos % - 18 30 41 48 26 35 8 8 25 17 52 

Nonos % - 7 1 - 4 2 6 8 6 11 3 8 

Eosinos % - 10 - 2 - 6 - - 2 9 - -
Blast,s % - - 64 52 20 - - - - - - 20 

Platelets 

x109 /1 180 187 126 so 30 190 235 175 91 130 180 20 

Other BH·::- BH 0 N T R E A H E N T BM 

Blood film Numerous 
Basket 
cells 

Basket 
cells 

~:·BJ:-1. - Bono marro'" done. 
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lymphOS<..ii'Coma cell leukacmi~" A lymph node biopsy 

done <lt the ~<lme time {S/ 23S9/77) ,,. uS reported <l!:> shtl\oJing 
11 a diffu -..e , poor) y differentiated 1 )'lllphocytic lymphoma". 

Thus, within two weeks of admissio.n, the pati.ent; ha<.i. 

developed a leul ... aemie component '"hich \i.:!S shO\~·n to be.• of the 

B-celr type, on B and T lymphocyte studies. 11 c dcYc!lopcd anaemia 

(Table 4 5), end the spleen and lb ~l' became enlarged ( 3 and 6 c..n 

respectively). 

He was started on t.he remissiot• induction ,..eg:imcn for ALL, 

and he had a dramatic response, such that by 13-5-77, the bone 

marrov1 was in complete remission. He \vas g l..-cn consolidation 

therapy in June 1977, followed by ntainten.mcc treatment. CSF 

from a 1 tunbar puncture done at; the end of June, shO\vCd r: large, 

primitive lymphoid cells" . Cranio-:;pinal r.ndial.ion, as well as 

therapeutic intrathecal methotrexate were adm.Lnistcred with good 

results such that by the end, the CSF was clear of abnormal cells . 

During the short period of remission, he suffer·cci several 

episodes of pneumonia, then hep<.Ltitis B infection and Herpes 

zoster of T6 - L
1 

on the right side . In Oc1 ober 1977 he 

suddenly became blind and ophthalmoscopy re·.rcalcd papilloedema. 

EEG done at the time showed ch<.tnges of increased intracranial 

pres sur·~ . In N ovcmber, he developed severe bone pain which 

\'1.<\S radiologic<.tlly shown. to b~ due to leukaemic bone jnfiltration. 

At this l-ime, he had gone i!l to haematological relapse 

(Table 45) . Hi~:> conditir-:1 never improved in spite of 

reinduct.ion measures . He terminally developed convulsions 

and he died of what was clinically Lelievcd to be relapsed 

meningeal leukaemia. Consent for autopsy was refused. 

Comruent. : The1·e at·c several interesting facets of ALSCL 

illustrated by this case . 

(i) The natuJ~al cou1·sc of a poorJ.y diffcren"Llated lymphocytic 

lymphoma complicated by a leukaemic transformation, 

a feature that may occur in up to 70% of the 

undiffcrentj ated, non-Burkitt ' s lymphomas ( 142) is 

clearly noted . The complicating mcnin~J;Cal involvement 

i s a feature of both lymphomatous and leukacmj c processes . 

This occurs in up to 50;& of poorly differentiated 

lymphocytic l)'lnphomas . 
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The sudden onset of the leukaemic process , .. as 

dramatic. 'l'he bone marrow donl! on admis~:i.on 

showed no obvious J CtLi{.tcmic pt'ocess, yet 

another one done two weeks after was completely 

replaced by primitive lymphoid cells . The 

rapidity \·:i.th '"hich t~he leucocytosis developed 

to over 300xl09/l is also noteworthy, alLhough 

it is a weJ.l recognized phenomenon of such a 

process ( 143) . 

(iii) The cytological fea~ures of numerous basket cells 

on the b] ood film , a variable maturation spectrwn 

of the primitive cells along with the pleomorphic 

appearance dc&cribed in this case help to 

differentiate ALSCL from ALL . One granule P. A. S. 

(iv) 

pol::dt ivity is a typical feature . 

The hype,..l.cucocytosis , early meningeal involvement, 

and the very short dur<d:,ion of remission, 

coupled wit.,h poor quality life during remission 

are feature s that underline poor prognosis in 

ALSCL as hC\S been emphasized in this study . 

(v) Finally, apart from showing that ALSCL 

j s a leukaemic trc:..nsformation of lymphoma 

and that it is an entity, this case confirms 

the unify in~ concept of lymphoprolifcrati vc 

disorders. The dividing line between 

lymphocyLie lcuk.acmias and lymphomas is 

occasionally nebulous . 
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Case 4 - Unit Nn. 160R ~- (LBJ:~t,k'ltust;ic problem). 
J. O. ~ a 27-yc<!r-old n •• :llc-Luo, was admitt;cd to Kl'\11 on 

24-12-7 5 with a t\.:o-weck history of generalised body 
a<"'hes nnd pains~ central aodominal pain, fe"V~t· <1nd non
productive cough. On clinical examination~ he h'<lS found to 
be ill-looking, wasted, modcPat.ely pale, febx·ile and hnd 
generalised. bone tenderness with palpable inguinal lympl' nodel"i . 
The epigastric region was tcJtdcr but neit-her the ~plecn nor 
the l:i..ver was enlarged . Che::.t cxamindtion rc\'culed fcutures 
of bilateral lo,,•er lobe i.nfect,j on . 

Initial laboratory invcsti gat-ions included; tl b - 5. 6 g/ dl; 
total WBC- 10.8x109/1 {witl.l a different-ial of neutrophils-
46% ~ lymphocytes - 30% ~ stabs - 20% ~ monocytcs 4ct: ; so~te of the 
lymphocytes exhibited cytoplasmic vacuolation); platelets were 
assessed as normal in numbe1·s; a chest radiograph conf i1·mcd the 
presence of bilateral lower lobar pnelt'nonia; serum electrolyte 
est:i.Jnation showed sodium - 1 30 mEq/1~ potassiUJn - 3 . 2 mEq/1, 
chloride 91 mEq/1, bicarbonate - 30 mEq/1 and blood uvea -
24 mg% . 

Due to the persister,t fever , anaemia and chest signs, 
the patient was thought to have pnewnonia and malaria . Ilc 
was therefore transfused and then given 

chloroquin and crystalline penicillin . 

bone pains persisted although the chest 

2-1-76 . 

a coursc~each of: 

The temperature and 

became clear by 

Further laboratory evaluation consisted of t-he follo\ving :-
two attempt s at bone marrow aspiration were unsuccessful; 
a skeletal survey was normal; all bact-eriological cultu1es 
were negative; serum proteins revealed a reversion of the 
albumin/ globulin ratio ; serological tests for syphilis using 
the USR technique sltowed a positivity of 3-pluscs; a peripheral 
blood count done on 5-1-76 revealed Jib - 5 . 3 g/ dl , \vl3C -
3 . lxlo9/l, and the platelets were reported as normal . 

At this stage, the following diagnoses were considercd:
leukaemia, typhoid fever, occult Hodg kin ' s disease , multiple 
myeloma , brucel losis and disseminated tubcrculo~:>is . Th<~ 

following tests were ho\o~ever negative : - \'/idal and Brucella 
agglutination tests , antihumnn-globulin test, Hantoux, t, h c 
Paul-Bunnell a n d furt h er b) ood cultures . As tub erculosis was 
still strongly suspectc.•d, the patient was started on thiazina . 
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Aft.er th:~cc weeks of hos pit ;!] stay, he dPve lope d j awHiice, 

gum blcedingJ hcpnto:ncgaly anti hout s nf epistax:i s . 

A h.:lcmogram clone at t. his time sho\\·ed :- lib - 5. J gJ dl; \vBC -

5xl0
9 
/1 (neul;J•ophils - 5;_; , lymphocy~.\::>S - 9 5; and bizarre 

l ooking vacuolated blasts were identified at th.i.s time) ; 

platelets were reduced. A bone marrow doae at the t.;.ime was 

reported as 11 hypercellul ar and 80% replaced by pleomorphic 

mononuclear cells which are prim i.ti ·c and heavl1.y Yacuol.<\'ted. 

The vacuoles contained P . A. S . positive material (Fig . 17D) 11 . 

T h e overall pLcturc was thoughL Lo 1~p1e~ent mali~•ant 

histiocytosis . Dr. D. Catovsky of London in hi s opinion 

thought of 11 an acute leukaemia of undifferentiated blast 

celJ.sn . A lym1h node b j op&y wa::; reported as 11 a myelopro-

liferative disordern. 

The patient- 1 s cond.:i:t ion progress ively deteriol'd~ ',in spite 

of blood transfusions and commencement on cytotoxic therapy, 

lh"'ltil he died on 29-l-76 . 

At autopsy (A/17/'!6) , there was an enlarged spleen (t~SO g), 

generalised petechial hacmorrh a~C;::. , pulmonary oedema and 

generalised lymph node enlargement . At histology , the bone 

marrow was 100% replaced and all org an s were ~nfiltrated 

by pleomorph~c prim~ti.ve cells similar to those seen in t.he 

bone marrow and lymph node in life . A final pathol ogicnJ 

diagnos~s of a 111ycloproliferativc syndrome was made . 

Comment: This cusc ilJ ustrates the protean manifestations 

and the unusual puzzling pictu1c that. can be presented by 

some types of acute l eukaemia . It further W1.derlincs the 

clinical , hacmatologlcal and pathological problems in 

diagnosis that. arc often posed by a leukaemic process . Inf act. , 

the rapidly prog1css~ve clinical course of this case and 

the negative investigal,ional findings could have easily 

contr ibut.ed to a misdiagnosis or missed diagnosis . The 

diag nosis was n ot settled even at autop::;y . 

Case 5 - Unit No . 219HO . (Accel e rated phase of CGL- unusual 

p icture) . 

S . N., a 43-year-old male-Kikuyu, was admitted to KNH on 

9-3-77 with a 4-month history of abdominal pa~n , left. upp("r 

quaurant.; abdominal swelling and generalised mas:-~ivc lymph n ode 

enlargcm<::nt i nvolving the cl"rvical , axj llat·y and inguinal regions . 

He h ad bone pnjns, nl~ht. S\~("ats and anorexia . lie p1·cviously 

----~-suff'ercd ot'O!!ressi.v' con.stiuaLion and p:,.necal b ody 
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"eakness s.ince 1972 . 

Clinicdl cxaminat ·on c;ho,,·cd a wcl 1 builc yow1g-aduJ t, 

'"ho \\':lS feb.il'lC ( 37 . 5° C), but without. anaem. a, j BU."ldicc and 

put•pura. lie had massive bilatCPC\1 cervical 1) mpl•ttdenopat,hy 

as '~ell as bilateral inguinal aud axillat•y node:s ( I'ig. 7) . 

These '~ere rubbery, mobile and non-tcndeJ•. Tlw spleen and 

liver wct'e cnJ ;u·ged, 1 5 em and 5 em rcspecti vel y, bclo\: the 

costal mat•g iu:-;; they weJ'C smooth and non-tender. Fundoscopy 

revealed a J •f:t siucd retinal haemorl'ltagc. 

Initi~l labora'Lot )' i.nvestiga'Lions WCI'C CiS folJ.ows : - chc 

hae~ogram showed Hb - 18 .. 8 g/ dl, PCV - 0. 62, reel cell cow1t -
12; 9; 7 . 7xl0 1, \VBC - 6 SxlO 1, (neutrophi 1 j n with a moder~tc 

shift to "Lhe left; eosinophilia) and c::. platele-t, coun'L of 

18xJ.09 /1 ; chest x-ra)r was nornal; a bone marrow aspirate was 

reported as 11 a myeloproliferative disorder, the nature of which 

is uncertain"; a lymph node biopsy shO\vcd 11 myelu.id cell 

infiltrate consistent \.,rith leukaemic infiltration" . A bone 

marrow trephine biopsy showed features of myelofibrosis . 

The clinico-!JaemaLological differential diagnosis lay 

bet,,·een histiocytic lymphoma and a myeloproliferative disorder , 

conhidered to be chronic granulocytic leukaemia . The enigma 

to unravel was the presence of thrombocytopenia and the apparent 

polycythaemia . Cytogenetic stuc!.ies revealed that the 

Philadelphia chromosome was absent . 

T\~O weeks after admission, he developed features of the 

superior vena caval syndrome , which ,.,ras accompanied by 

haemoptysis and a non-productive cough . In view of this, 

he was given 2,000 rads of radiotherapy to the neck to shtink 

cervical lymph nodes. Although he .slightly .impl'oved: the 

cough persisted and he developed bilateral hydrothorax and 

mediastinal lymph node enlargement increased. Oedema of the 

lower extremities and scrotwn (Fig. 7 ) with ascites , deve loped 

with great rapidity. All these features '"ere attributed to 

massive lymphadenopathy . 

He was st.arted on cytotoxic therapy consisting of vincristine 

and prednisone in Hay and \v<!S giv en several platelet 

tr3llsfusions for t h rombocytopenia . Abdominal radiation 

shrunk the spleen . II is h aemoglobin· progressively dropped to 

10.5 g/dl with a PCV of 0 . 33. His general condi'Lion also 

deteriorated. Table 46 s h O\.,rs the progressive fall in the red 

cell indices and t h e i nitial pt'ogress:ivc rise in lcucocy'Le 

counts wi"Lh a tcr·minill fall due to c iH'mother.:q>y :~nd radiol-herapy . 
- -------



•rahlc 46: Weekly hacmatologic l. indices i .n case 5. 

Honth Ha1·ch Api'i] Hay June 

Week 2 3 4 2 2 4 2 

·-
Hb g/dl 18.8 19.4 lS . o 15.0 12.1 10.5 11.8 

-
PCV 0.62 - - - - 0.33 -

• 
\VBC xlo9/, 68 . 6 83 .0 119 .o 52 . 0 

-
6 . 1 4·3 6.2 

Platcl et 

count 
. 

x109/1 18.0 23.0 - - 112 . 0 - -

The diagnoses contemplated at, this stage included acute 

myelo-fibrosis, acute transfol'lnat,ion of Ph 1 negative CGI. and 

chronic myclo-fibrosj s in changing phases of CGL to polycy

thaemia rubra vera to acute phase of CGL. Respiratory distress 

became severer, as the patient ' s general condition deteriorate~!, 

nntil he died. 

Autopsy exwnination (A/ 224/7 7) showed massive pal'atracheal , 

mesentric and rctrop~ritoneal lymph node enlargement . Ascites 

and bilateral pleural effusion was present . The splc~n and 

liver were normal in size . 

Comment: This is . an unusual presentation of a myeloprolifera

tive disorder exhibiting features of three components:- CGL, 

myelofibrosis and polycythacmia rubra vera but having 

thrombocytopenia . This case also demonstrates that CCL in 

i ts accelerated phase can present with bone pain, thrombocyto

penj a and massive lymphadenopat-hy . The down hill cou1·se was 

rapid and refractory to all forms of therapy . This was 

probably not a case of acute myelofibrosis as the latt-er 

rarely bhows fibrous tissue ln t,he marrO\v and it is unlikely 

to present h'ith a picture of polycythaemia . The picture also 

required deffcrenti<ltion fr om lymphoma which i s occasionally 

con fu&ed to be cocxh;tcnt (144) in the terminal phase of CGL 

\,·hen the l atter has lymphadenopathy as a p1,edomi.n.:tt Lng 

component . 
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J .\'/., \'las a 2~-year· fcm ale-Ki.kuyu at t h e t.:imu of tlte 

first h ospital adrn · ssj O!l to J(Nll on 3-1-7 5. She presented 

'"ith one-Heck 1 s hi stOJ')'' of an or e.xi-a and vomiting . S he hall 

pre,·· "lusly suffered r ecurrent upper respiratory infections . 

ClL-lical cxaudnal;ion dt the tjme revealed t..hat, although 

she ''as in a good gen e r·a] eondic:i 0~1, she h'ut> febrile and 

markedly pal e . The liver and :::>pleen were enlarged to 2 and 

3 em, t•espectb·ely, b e ) Oh' tht:' co:>l;al margin . No lymph node 

enlargement ,.,as noted at the time . Lilborat-ory invest.igations 

included : - a haemogran, lib- 3.0 wen, WBC- 3 . 9x109/1 

with a lymphocytosis of 94%; plate· lets were reported as 

reduced on the peripheral l.JJ ood film; liver functiou tests 

as well as blood urea and electrolytes were normal; chest. x-ray 

sho\':ed features of bronchopneumonia; three attempts at 

bone marrO\" aspiratiou yielded d.ry taps . 

A differential diagnosis of aplstic anaemia, malaria and 

iron deficiency with complicating bronchopneumonia \~Tas made . 

She \'las transfused with two w1ii.- s of red cell conceni.-rate 

and then given antibiotic treatmc'nt for bronchopneumonia and 

chloroquin for malaria . She was discharged home for follO\v 

up in the general paediatric clinic . The spleen regressed 

spontaneously and apart from having poor appetite, s he h ad 

no problem during the time of follow up until June 197 5 when 

she stopped attending the clinic . No definite diaeno~ 

h ad been established . 

At her second hos pital admission in Harch 1976, she 

complained of poor appetite , cough and dyspnoea. Sh e had 

generalised 1 ymphadcnopathy, moderate pallor and hepatosp] eno

megaly . ChesL ex aniination revealed features of bronchopneumonia . 

The follo,,·in~ investigations were performed: - haemogram , 

Hb- 7 . 5 g/dl, WBC- 11.7xl09/l (neutrophils - 4%, 

l ymphocyt..es - 12%, monocytes - 2% , eosinophils - 1%, 

l ymphoblasts - 8 1%); platelet coWit - 40x l 09 / 1; serwn 

e l ectrolytes and live r function tests were reported as 

normal; a bone marrow was reported as s h o'"in g 11 complete 

r e placement by primitive cells with features of lymphoblasts -

the overall picture of acute lyu1phocytic lcu.kac111ia 11 • 

Remission induction using vincristine, prednisone and 

cyclophos phamide was successfully effected . The patient was 

the n started on rnaintcntlnce therapy after CNS pPophylactic 
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radiation ancl int.a•at.he r:~•~ methotPcxatc . She ,~as dischat•ged 

on Z2-6-76 fo1· follow up in the h aemntology clinic . At thi:s 

sta ge., h er Hb ,.as 13 . 2 g/dl , HBC- 2 . 4.xl09/l , plate l et cow1t 

120xl09/l ; the bon~ mai'l'O\¥ ,,·as in com 1Jlcce l'cmission . 

During the 3rd admi ssion on 13-8-76 fol' v omi.ting and 

sweatin g , she was not anaemic and had no oeganomcg;\ly . Jl owevcr, 

the bone marro,,• sho,\·ed 11 features of <!al'l y relnpse" . Th i ~ ,.,.as 

again successfully I'e-induced and in October 1976, the bollc 

marrow was r eported as being "hypoplastic but in remiss Lon 

from ALL". She was disch a r·g<"d ho:ne on maintenance treatment 

to be followed up in the clinic . 

She i~e111ained in complete remissiou and well until 

June, 197 8 , wllcn she presented with n e urological symptons . These 

comprised abncr111al b e haviour, irr·itabiJ i~y, neck-stiffness , 

s udden blindness , and right hemipares is . Examination Pevealed 

papilloedema ,,·ith complete blindness . She was not anaemic 

(Hb - 12 . 4 g/ dl C\nd \VBC - 3 . 8 :xlo9 /1 with normal differential) 

and she had no organomegaly. A lumb a r pWlcture was done and 

the CSF eytocentrif ugation revealed 11 nwnerous leukaemic cells" . 

The bone marrmiT '"as still in complete remission from ALL . 

A diagnosis of meningeal leukaemia was made. She was treated 

\'lith intrathecal <...)'~osine arabinoside and methotrexate . She 

had remarkable recovery becau se she reg;dned her eye-sight and 

most of the symptoms regressed, except a residual right 

hemiparesis. She wa s discharged on s y s temic mai..'ltenance therapy 

on 30-7-78 . This patient is stil l alive and in haematological 

remission, but she still has gradually progressive neurological 

deficits. These arc probably due ~o brain scarring as a 

complication of meninzeal leukaemia or intrathecal drug therapy 

or both . 

Comment : rhis cas e illustrates various aspects of the behaviour 

of leukaemia in childhood, as \'/ell as the \Wsatisfactory 

approach to the investig ation of anaemia in this COWltry . 

Several attempts at bone marrow aspiration res ulted into 

dry taps . This could have been due to a faulty technique, 

which is quite common (111) or a genuine dry tap as is often 

encountered in ALL (107) . The genuine dry tap may be a 

manifestC\tion of bon e mal'row hypop;t.asia that may precede 

acute l e ukaemia ( 107) or due to the bone marrow being t,i~htly 

packed with blast cells ,:ith a con sequent fai l ure of 

aspirating out any particles ( 108) • 
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This patient \fas inadequately i.n' cstigatcd :md although 

aplastic anaemia wa conside1·cd_, t1·eatmcnt \\as conunencccl bcf:,,rc 

the underlying cause \'tas ascm·t· a:i.ncd . Tid s unsat i sJ';tctory 

appr•oach to the investigation of anaemiC\ in thi~ cotul'try 

has been amply discussed ( 145) and probably c:ontt·.i.lmt<•s to the 

Wldcrdiagnosis of leukaemia . ~1oreover, ,,·hat was called 

lymphocytes on 'the fit·st ad;n:i ssion could hav~ bcef'l bl•u>t cells . 

The vicious and rt'.l cntless cotu•se of ALL, complicated 

by recurz·cnt anaemia and repeated chest infections ls very clcC\r 

as illustl'ated by 'this case . The probable transfusio:1 

induced part.ial rem.i.f:sion which has been reported in ALL 

( 146) is a phenomenon also allustrated by this case. The 

indistl'iminate transfusion of anaemic patients could be an 

important contributot•y factor in misdiagnosing cases of 

leukaemia of childhood in deveJoping coUiltries . 
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Fig. 2: Histoarrun of the age distribution in all types 

of leukaemia, Note the presence of a peak 

ln the first decade of life and ·. -,another in 

tho sixth decade . 
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Fig. 3: Sex distribution in all the leukaemias. Note 

the decisive male predominance in the 1st, 

3rd and 6th decades of life. The ratio is about 

equal in the 2nd decade. 
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fiGURE 4: AGE AND SEX DISTRIBUTION Of 
CHILDHOOD LEUKAEHIAS 

50 

40 

CD 

X: 

:J 

z 

Fig. 4: 

H f 
0 4 

A G E 

M f H 
5 9 10 

I N Y E A R S 

··:;: :·. 
'· .·;. :.• . .. , .... 

• # , .~: • 

·.'···:· :· ·; .. ~ . ,. 
o I • o ;. , .... •, ., 
·.:'{ : ·· .. , ~ .... . '· .. ~ . :. :• .. ; . 
' ' .: .'. '· .... ... •. ~ : . ... . 
.~:_· ... ·, .:; 
\• :, • I , 
•• 41' .... .. . 

~ ·,-:.:-: (. '., .·. ··.·.· 
·.:. ••• l \. 
, ( ••I" • t:·.· .. ·. ·• 

f 
14 

Age and sex distribution in childhood leukaemia. 

The males predominate in the 0-9 years, but the 

ratio is approximately equal in the 10-14 age 

group. There is a peak, mainly due to males 

in the 5-9 age group . 
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Frequency of occurrence of the dominating 
clinical features in the various types of 

leukaemia . 
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Fig. 6: Epistaxis in acute leukaemia . The most common 

form of bleeding from the orifices in severely 

thrombocytopenic patients . 
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Lymphadenopathy occurring in the accelerated 

phase of CGL . No~c the inbruinal lymph node 

enlargement ~hat ~ds part of the generalised 

l ymphadenopathy. There was scrotal oedema and 

asci~es as well (Sec case 5 Appendix III) . 

r 
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Chest radiograph in one case of /01oL shO\ving 

large mediastinal nodes (arrO\v pointing at 1.-hem) 

which caused the superior v ena caval synd1·omc in 

the patient . No1.,e also the enlarged lyn1ph n odes 

in 1.-he cervical region. 



Fig. 9 : 
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Salmonella osteomyelitis of ~he fibula in a boy 

of 4~ years with ALL. There is severe bone 

d estruction . Thi~ child h~d m::my septicaemic 

epi~odcs and n evel' att.aitH'd rcmi~sion . Jt was initially 

doubtful \~hethcr this ,.,.,h not, due to leuk.acmia, but. 

biopsy of the bone and ct,lture of some of 1.-hc mater·ial 

af:>certaincd the diagnosi .• • 



Fig. 10: 
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Bones of the lower extremity shO\"ing radiological 

changes due to leukaemic infiltratj on in ALL . The 

arro'" points at a severely affect.ed ( osteolytic) 

lower end of t.he fibula . 
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A case of retrobulbar chloroma. Note the 

marked proptosis, right exopht-halmos and severe 

corne:aJ destruction due 1.-o exposut·c xe l•osis . 

This patient was blind at presentation and had 

sickle ccJ1 anaemia as well . 



Fig. 11 b: 

- 150 -

-

• 

\ 

Chloromatous presentation, less severe than in 

Fig . lla . This patient was semi-blind and had 

been diagnosed as bilateral neuroblastoma 

clinically . 



F;,.,. l? · 
~.., . ._. Ocular changes in CGL . Note the haemorrhuges and 

Roath's spots . The haemorrhage is due to hyperleucocytosis 

leading to stasis and vascular infiltration . 



Fig. 1 3 : An example of gum hypertrophy in AHoL and 

»1~1. This was a patient with AM- ML . 
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IIIC • 

Peripheral blood parameters in chronic 

leukaemias ( Hb, total WBC & 

platelet counts) at presentation. 



fj~. 16: Peripheral blood film (Oil-immersion) typical CGL 
picture; note the spectrum of maturation from blast 

cells to segmented forms. 



• 

Fig. l?A: 

• 

I 

' 

Peripheral blood film appearances (Oil-immersion) in AML. 

Note the rather moderately abundant cytoplasm not seen in 

ALL (Fig . l?B) 1 granules in the cytoplasm and large 

parachromatin areas in the nucleus . Obvious nucleolus 

in one of the blast cells (see pointer). 



Fig. 17B: Peripheral blood film appearances (Oil-immersion) in ALL . Note 

the large blast cells with a high nucleo- cytoplasmic ratio and 

the rather monomorphic appearance (cf . ALSCL in Fig. 17E) . 



Fig. 17C: 

... 

Peripheral blood film (Oil-immersion) appearances in AP~1L . 

All the cells s how granular, abundant cytoplasm; one cell has 

an Auer rod (Arrow) . The nuclei sh0\'1 marked folding with 

prominent nucleoli . 



Fig. 17D: 

• 

Peripheral blood picture (Oil- immersion) , in acute leukaemia of 

undifferentiated blast cells from case 4 appendix III . Note the 

marked pleomorphism, abundant cytoplasm and cytoplasmic vacuolation . 

The vacuoles contained PAS positive materia~ . 



Fig. 17E : Peripheral blood picture (Oil-immersion, May-Grunwald-Giemsa) in 

ALSCL . Noto the polymorphism of the lymphosarcoma cells, from the 

large to small ones . Nuclear clefting is evident in most of them . 

The chromatin pattern is coarse and lacy (cf. ALL in Fig. 17B). 

Basket cells are present, a feature which is unusual in ALL . 



Fi!• 17F: Peripheral blood film (x40 objective) appearances in CLL. 

Note the uniformly small and mature lymphocytes. 



Fig. 1 8A: Peripheral blood appearances (Oil-immersion - Sudan Black staining) 

in ~~-ML . Note the twin population consisting, on one part, of 

negative staining monoblasts and promonocytes, but positive staining 

myelocytes {see arrow) and promyelocytes on the other . 



Fig. 18B: Peripheral blood film in ALSCL (Oi l - immersion- Feulgen staining) . 

Note the pleomorphism and the pol ymorphic nature of the cells . The 

nuclear chromatin pattern i s coarse and reticular . The nucleoli 

are prominent (see arrow) and show perinucleolar chromatin condensation . 
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FIGURE: TREATMENT RESUlTS IN 1 .. 6 CASES 02!) TREATED 

100 

eo 

60 

...... 0 

z 
w 
u 
a: 
w20 
Q. 

0 

OUT Of .. 56. 

re•1aa1on ra•1as1on response evaluable 

Fig . 19: Treatment results in 146 cases. The high 

figure of partial remissions is due to the 

chronic leukaemias . 
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Fig . 20: Survival results in 128 cases of t ":ta various types of l eukaemia . 
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\ 

Herpes zoster in a case of ALL during complete 

bone marrO\" remiss ion . The eruption occurred in 

the distribution of the auriculo-temporal branch 

of the mandibular division of the trigeminal . 



Fig . 2 3 : 
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Severe stomal ulceration due to ulcerative 

candidiasis in a patient ,.,.ith ALSCL in relapse . 

High dosage methotrexate may give rise to 

similar lesions. 



Fig. 24: Autopsy appearance of chloroma in the frontal lobe in one of the 

cases of AML who died of increased intracranial pressure . He 

was still in complete bone marrow remission . 
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Fig . 25..:.. An autopsy specimen of brain in N-1-HL showing 

hv.emot'rhagic leukaemic infiltrates in 'Lilc right 

temporal arev. , the right internal capsule and 

brv.in stem. This pic'Lurc is unusual in ALL. 
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MAP OF KBNY A SHoaNG TRrllAL DISTRIBUTION 
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A map of Kenya sho\ving tribal dis tribution . 

Note the close proximity of the Kikuyu and t h e 

Kamba to Nair obi. 
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Parotid and preauricular lymph n ode enlargement 

in ALSCL . This is the patient discussed as case 3, 

Appendix III, before commencement of therapy . 

Also note the post- varicella scarring, mainly 

on the trunk. 
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