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LEUKAEMIA IN CHILDREN
C.D. K ARA BUS, M .B. Ch.B., M.M ed.(Paed), D.C.H., M .R.C.P., FR.C.P.E.*

SU M M AR Y

The tw o m ajor varieties o f leukaem ia in ch ildhood  are 
acute lym phocytic  and acute m yeloblastic  leukaem ia. 
Subclassifica tion  o f acute lym phocytic  leukaem ia  has 
defined  groups w ith a  good or poor prognosis and dif~ 
feren t treatm ent strategies are em ployed. Overall, about 
one third o f cases m ay be cured and results in good  
prognosis disease are even better. The d ifferen t varieties 
o f  acute m yelo id  leukaem ia all respond less well to treat­
m ent, w ith the major problem  being one o f maintenance  
o f disease remission. C urrent treatm ent o f both fo rm s  
o f leukaem ia are outlined. A lthough  advances in the 
m anagem ent o f childhood leukaem ia, in particular the 
lym phocytic  variety, have been truly rem arkable over 
the past thirty years, fu rth er progress is necessary. 
Greater re finem en t o f chem otherapy or the use o f  bone  
marrow transplantation are the likely avenues fo r  fu ture  
im p ro vem en t in prognosis.

T he histo ry  of leukaem ia is a fairly  short one. T he 
early n ineteen th  century F rench  m edical lite ratu re  con­
tains reports o f patients w ith features suggestive of 
leukaem ia. H ow ever, the significance of the findings 
was realized in 1874 by B ennett in E dinburgh  and the 
great R u do lf V irchow  in B erlin who alm ost sim ul­
taneously  published accounts of patien ts with large 
spleens and a peculiar appearance of the  blood. In each 
case there w ere m any m ore white than  red corpuscles. 
V irchow used the descriptive term  of W eisses Blut 
which, transla ted  in to  G reek a few years later, becam e 
leukaem ia. In  1870 N eum ann  recognized th a t leukaem ia 
was a disease o f the  bone m arrow . N o trea tm en t was 
available until F a rb er and colleagues (1948) at the 
Boston C hild ren ’s H osp ita l, achieved the  first com plete 
rem ission of acute leukaem ia with the drug am inop- 
terin . This was the sta rt of a chem otherapeutic  attack 
on cancer o f  a II types which has been no tab ly  success­
ful in children. T oday it is possible th a t one th ird  of 
childhood cases o f acute lym phocytic leukaem ia m ay be 
cured  of their disease (G eorge et al., 1979).

L eukaem ia is a m alignancy of th e  b lood-form ing 
organs and affects prim arily  the bone m arrow , liver, 
spleen and lym ph nodes. A n  uncontro lled  increase of 
white blood cells and their precursors occurs in these 
and o ther body tissues. In the blood there  are usually  ob­
vious changes a lthough the num ber o f leucocytes is 
o ften  no t increased. H ow ever, the finding of prim itive 
o r b last cells in the blood is suggestive of acu te  leu­
kaem ia. A bou t 20%  of all leukaem ias occur in children, 
with the g reatest m orta lity  betw een 2 and 5 years of 
age. Leukaem ia is the com m onest cancer o f childhood, 
in con trast to  adults, where solid tum ours such as breast 
and lung cancer occur m ore frequently . N evertheless, 
it is not as com m on in children as the public ity  given to 
it m ay suggest. Leukaem ia affects abou t 4  per 100 000 
of the  childhood population  pe r year in the USA. If 
the incidence h ere  is the  sam e, which is no t know n, 
there m ay be  400 new  cases per year in  the R epublic. 
The causes o f hu m an  leukaem ia are unknow n. A genetic 
predisposition, rad ia tion  or chem icals and viral infec­
tions are factors to which m ost a tten tio n  has been given. 
T he possibility of a genetic basis fo r hum an  leukaem ia
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OPSOM M ING

D ie twee hoofgroepe leukem ie in kinders is akute  
lim fositiese  en aku te  m ieloblastiese leukem ie. Subklassi- 
fisering  van aku te  lim fositiese leukem ie  het groepe m et  
’n goeie o f 'n  sw ak prognose onderskei en verskillende  
behandelinge w ord gebruik. In  die algem een kan een- 
derde van gevalle genees word en in goeie prognose  
groepe is resultate selfs beter. D ie verskillende groepe 
van a ku te  m ieloiede leukem ie reageer m inder goed op  
behandeling, waar die hoofprobleem  die instandhouding  
van siekterem issie is. D ie huidige behandeling van beide 
vorm s van leukem ie w ord om skryf. H oew el vooruitgang  
in die hantering van leukem ie in kinders, veral in die 
lim fositiese groen, waarlik m erkw aardig was g ed u ren d /^  
die afgelope dertig jaar, is verdere vooruitgang nodii 
V erfyn in g  van chem oterapie o f die gebruik van been- 
m urgoorplanting is die m ees w aarskynlike  rigtings van 
toekom stige  verbetering van prognose.

is of great concern to paren ts of a child  with the 
disease. Fam ilies can be reassured th a t leukaem ia is 
defin itely  no t inherited  th rough  a m u tan t gene as in 
haem ophilia. T here  seems, how ever, to  be  a slightly 
increased predisposition  to develop acute leukaem ia in 
close relatives of an  affected child. Fam ilial cases of 
the  disease are in fact so rare th a t this possibility  need 
no t be  taken in to  account when fu tu re  pregnancies are 
considered. A genetic facto r in causation of leukaem ia 
seems to  be operative  in children  with D ow n’s syndrom e 
and in the identical tw in of a child with leukaem ia 
who has a very high risk o f developing the disease 
shortly  a fte r his sibling (M iller 1967). T he best 
established cause in h um an  leukaem ia is ionising rad ia ­
tion, such as X -rays o r atom ic radiation . A bou t 250 
cases of leukaem ia occurred in the  population  of 
H irosh im a and N agasaki who were exposed to radiation . 
P atients g iven radiation  therapy  also have a h igher in ­
cidence of leukaem ia. H ow ever, such exposures occur 
only in  very unusual circum stances and there is no 
evidence th a t the tiny  dose of rad ia tion  to w hich o r­
d inary  people are exposed, including diagnostic X-rays, 
can cause leukaem ia. V iruses have been identified 
leukaem ia of fowls, m ice, rats, cats and o th er an im f , 
bu t so fa r no  hum an  leukaem ia viruses have been  d e ^  
m onstrated . H ow  viruses cause leukaem ia in anim als is 
no t certain . K aplan (1974) has suggested th a t they do so 
in concert w ith the an im al’s genetic susceptibility  and 
possibly o ther external trigger factors. T he viruses causing 
leukaem ia, except fo r those of the cat and som e fowl 
leukaem ias, are no t infectious in the o rd inary  sense of 
being able to  spread to o th er anim als. I t  does no t seem 
th a t a leukaem ia virus can  be  passed to o th er species:' 
it is v irtually  certain  th a t hum ans d o  no t get leukaem ia 
from  infected cats (Hanes et al., 1970).

Leukaem ias are classified according to  the  p redom i­
n an t cell type and the un trea ted  clinical course, acute 
or chronic. C hronic leukaem ia is rare in childhood and 
the two m ajor paed iatric  types are thus acute lym pho­
cytic and acute m yeloid (or granulocytic) leukaem ias. 
P rio r to 1948 the  survival o f a newly diagnosed pa tien t 
with acute leukaem ia was seldom  longer th an  4 m onths.

CLINICAL PRESENTATIO N OF ACUTE  
LEUK AEM IA

T here  are  three  m ajo r groups of presenting  signs and 
sym ptom s in  leukaem ia: nonspecific  system ic effects,
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features related  to  invasion of the bone m arrow  and 
those due to infiltration  of organs o ther th an  the bone 
m arrow. Fever is the  com m onest system ic com plaint 
a n d  m ay in itially  be  m isdiagnosed as an infection, which 
in fact no t in frequently  coexists. T he bone  m arrow  
usually is v irtually  com pletely replaced by  leukaem ia 
blast cells and this in terferes with norm al blood fo r­
m ation. D ecreased red cell p roduction  results in anaem ia 
with its sym ptom s of pallor, lethargy and breath less­
ness. Im paired  p la te le t p roduction  m ay lead to purpura, 
easy bruising and bleeding from  the nose and gums. 
Infections are  freq u en t owing to lack o f p roduction  o f 
norm al white cells. Invasion of o th er organs m ay cause 
enlargem ent of liver, spleen or lym phnodes while less 
often involvem ent of the b rain  ,or testis m ay be the 
presenting feature. B one pain  o r  refusal to walk in 
young children is a com m on sym ptom  and occurs in 
about 25%  of cases. I t  m ay be m istaken fo r rheum atic 
fever (Schaller, 1972) o r even an  osteitis.

DIAGNOSIS
7

The hallm ark of acute leukaem ia is th e  b last cell, 
an im m ature o r prim itive lym phocyte o r granulocyte. 
The diagnosis m ay be suspected from  the blood find­
ings. A naem ia and throm bocytopenia  a re  usual. T he 
white cell count m ay be very m uch raised  above the 
norm al 4 000 - 12 OOU/rnm3 and in these cases blast cells 
are usually obvious. H ow ever, in m any cases the  n um ­
ber of white b lood  cells is norm al o r low and the  b last 
cells m ay no t be  p rom inent. A sp ira tion  o f cells from  
the bone m arrow  is m andato ry  fo r confirm ing the  diag­
nosis. In  m ost cases the  m arrow  is packed w ith leu- 
kaem ic blasts while norm al m arrow  cells are decreased 
or absent.

The second step a fte r  establishing the  diagnosis is 
to distinguish betw een acute lym pnocvtic leukaem ia 
(ALL) and acute m yeloid leukaem ia (AM L). This m ay 
be possible from  the appearance of the  b last cells bu t 
in som e cases special cytochem ical stains are necessary 
to d ifferen tia te  the  two varieties. T he d istinction  is im ­
portan t. D rugs effective in A L L  are generally  o f little 
use in A M L  and, o f m ore relevance to  the patien t, the 
prognosis for A L L  is m uch b e tte r th an  th a t o f AM L.

T he final d iagnostic  step is th a t of subclassifying the 
acute leukaem ias.

Acute Lymphocytic Leukaemias

 ̂ A L L  has been subdivided in to  th ree  types (L I, L2 
and L3) based on the appearance of th e  b last cells 
(Bennett er al., 1976). This classification is reproducible 
and appears to ind icate  a progressively p o o re r prognosis. 
Fortunate ly , the  L I variety  w hich carries the  best 
prognosis is the typical form  of childhood ALL. Im ­
m une studies have  also designated three  classes of ALL: 
those with T-cell m arkers, B-cell leukaem ia and leu­
kaem ia w ithout e ither m arker, the so-called null-cell 
disease. Null-cell A L L  has a m uch  b e tte r prognosis th an

either the T- o r B-cell varieties. It too  is the  com ­
m onest childhood variety , occurring in abou t 80%  of 
cases. T he finding th a t A L L  is a heterogenous disease, 
has led to  the developm ent of d ifferen t trea tm en t s tra te ­
gies. M ore intensive therapy  is given to  the  varieties 
w ith a worse prognosis. So fa r, unfortunately , this has 
not im proved the  outlook for th e  child w ith poor prog­
nosis ALL.

T he presenting features w hich affect the  prognosis 
in A LL are given in T able  1. In add ition  gins have a 
b e tte r chance of cure th an  boys and, in the  U SA  as 
well as in ou r experience, b lack  children  respond less 
well to trea tm en t th an  do whites. T here  does no t seem  
to be any d ifference in the response of coloured or white 
children  (K arabus and H artley , 1981).

Acute M yeloid Leukaemia

T here  are several d ifferen t m orphological varieties 
of A M L, depending on the p redom inan t cell present. 
A cute  m yeloblastic, prom yelocytic, m yelom onocytic, 
m onocytic  and ery thro leukaem ia are the  m ain  types. In  
general all types respond less well to chem otherapy  than 
the lym phocytic leuKaemias. In m ost published studies 
only ab o u t 1 5 % .of children with acute leukaem ia have 
A M L  w hile 80%  have A LL. H ow ever the  incidence 
of A M L  m ay be h igher in b lack  children. In  a series 
of 258 children seen at the  R ed Cross C h ild ren ’s 
H ospital, w hich included 48 b lack  patien ts, 30%  A M L  
and 64'% A LL. (K arabus and H artley , 1981).

M A N A G E M E N T

One of the m ost im portan t factors determ ining 
w hether a child with cancer survives his illness is where 
he is nealed. As childhood cancer is relatively uncom ­
m on, patien ts should be referred  im m ediately  to  a 
ch ild ren ’s cancer centre. Studies in b o th  the  USA 
(Farber, 1966) and B ritain  (W itts, 1971) indicate that 
the  outlook fo r a child trea ted  a t an  experienced 
paed iatric  centre  is m uch b e tte r th an  th a t of the pa tien t 
treated  by paed iatricians w ithou t special expertise in 
cancer m anagem ent.

T he m anagem ent o f a child w ith leukaem ia involves 
generai supportive care, trea tm en t of leukaem ic effects 
such as anaem ia, bleeding and infection  and a specific 
attack  on the prim ary  disease itself.

General Supportive Care

In  o rder to  rem ove uncertain ty  and a ttem pt to  allay 
anxiety, th e  diagnosis should be  established prom ptly  
and com pletely. I t  should then  be discussed fully, 
openly and honestly  with bo th  parents. D epending on 
his age, the p a tien t should also be given som e expla­
nation  of his condition. T he fam ily should be to ld  about 
the n a tu re  of leukaem ia, its suspected causes and w hat 
the trea tm en t and the  course of the  illness is likely 
to  be. P o ten tia l side-effects of the  therapy  should be

TA B LE I. Prognostic  features in acute lym phocytic leukaem ia.

Feature G ood  B ad

Age in years 3 - 6  U n d er 1, over 10
C ell type L I L2 o r L3
Im m unologic m arkers N ull T  or B
W hite  cell count Less th an  10 000 M ore than  50 000
M arrow  after 14 days trea tm en t Rem ission N o rem ission
Im m unoglobulins N orm al D ecreased
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m ade know n p rio r to th e ir occurrence. T he paed ia tri­
cian should a ttem p t to  reduce guilt feelings in the 
p aren ts and reassure them  th a t the  disease is not 
hereditary , contagious o r the  resu lt o f  any lack of 
paren tal care. H osp ita lisa tion  should  be as b rie f as p os­
sible —  m ain ly  to establish the  diagnosis and during 
periods o f hazardous infection  o r bleeding. O nce in re­
m ission the  child  should be trea ted  as a norm al person, 
a ttend  school and  p a rtic ipa te  in all his fo rm er activities. 
T h e  treating  paed iatric ian  should m ake  him self easily 
accessible to  th e  p aren ts if they wish to  discuss a 
problem  o r request fu rth e r in form ation .

Leukaemic Supportive Care

C hildren  presen ting  w ith leukaem ia are  o ften  anaem ic 
and  bleeding. T ransfusions o f packed red  cells o r p la te ­
lets m ay be necessary. Fever is com m only p resen t and, 
a lthough it m ay be due to  the  disease and  no t an  in ­
fection, it is wise to trea t all such p a tien ts  with b road 
spectrum  in travenous antib io tics. F a ilu re  to  do so m ay 
resu lt in death  from  septicaem ia as th e  child  in relapse 
canno t com bat infections effectively. T ransfusions of 
w hite b lood  cells m ay be useful. In itia lly , m etabolic  
com plications m ay lead to k idney fa ilu re  and electro­
lyte d isturbances w hich should be prevented.

Specific Treatment of L eukaem ia

In  the  30 years since F a rb e r’s report, chem otherapy 
has revolutionised  the  trea tm en t of leukaem ia. T he first 
and  m ost im portan t goal of trea tm en t is to achieve a 
com plete rem ission of disease. This occurs w hen the 
patien t, his b lood p ictu re  and bone  m arrow  are  all 
norm al. It does not, how ever, m ean a  cure, th e  u lti­
m ate  aim  of therapy. T he rem ission m ust be m ain tained  
for a prolonged period in o rder to  cure  leukaem ia. 
O nce rem ission is ended by  relapse o f disease, th e  pos­
sibility o f cure by  chem otherapy  becom es rem ote  and 
o th er trea tm en t m odalities such as bone  m arrow  tran s­
p lan ta tio n  should be considered.

Acute Lym phocytic Leukaemia

In  all types o f childhood A LL, rem issions can usual­
ly be  induced easily. T he standard  regim en of p red n i­
sone, vincristine and asparaginase is effective in 95%  
of patien ts and rem ission is usually  achieved w ithin 
fo u r weeks. T hese  drugs are  then  d iscon tinued  and  the 
second phase  of trea tm en t, th a t of cen tral nervous 
system  (CNS) prophylaxis then  begins. CNS p ro p h y ­
laxis, in troduced  ab o u t ten  years ago, has been  an 
im portan t step in increasing the  cure ra te  of childhood 
ALL. C ranial rad io therapy  is given w ith  in tra thecal 
in jections o f m etho trexa te  fo r a  period of two to three  
weeks. Because of occasional undesirab le  side-effects, 
including im m une suppression, learn ing disability  and 
even brain  dam age, studies have been undertaken  in 
an  a ttem p t to  reduce to  a m inim um  the am o u n t o f 
CNS trea tm en t needed to  p revent local leukaem ia. T he 
dose o f rad io therapy  has been  successfully reduced by 
25%  (N esbit et al., 1981) and in children  w hose initial 
presenting signs indicate a  good prognosis, rad io therapy  
m ay be om itted  altogether. T he final phase  o f treatm ent 
is con tinuation  therapy. In  m ost regim ens this includes 
6-m ercap topurine  and  m etho trexate , b o th  given by 
m outh . P a tien ts should be m on ito red  frequently  while 
on trea tm en t and th e  doses adjusted  as indicated by 
the b lood  count. T herapy  is usually  con tinued  fo r 2$ 
to  3 years.

A bout 50%  of children  w ith A L L  can be expected 
to com plete the  course of trea tm en t w ithout relapse. 
In a series o f 46 children  o f all races trea ted  at

the  R ed Cross C hild ren ’s H ospital betw een 1970 and 
1975, 20 com pleted therapy (K arabus and H artley, 
1981). A no ther 20%  can be expected to relapse sub­
sequently , usually  w ith in  the first year o r two after 
stopping trea tm ent. This figure  is no t reduced  by con­
tinu ing  therapy  beyond th ree  years. In  boys, relapse 
no t in frequently  involves the  testes, w hich should  be 
biopsied before  stopping therapy. If  leukaem ic involve­
m en t is found , th e  testes should be  irrad ia ted  and 
chem otherapy  continued to r  a lu r ih e r  two years.

A fte r four years off trea tm ent, a child with A LL is 
p robab ly  cured (G eorge et al., 1979),

Bad-prognosis A L L

C hildren  w ith presenting  signs indicating a poor 
prognosis (Table 1) a re  generally  given a m ore intensive 
course of chem otherapy.

A lthough rem issions are usually  achieved, early  re­
lapse and  death  is still th e  usual outcom e.

A cu te  M yelo id  Leukaem ia

T he phases of trea tm en t are the  sam e as fo r A L L  but 
the  results less successful. R em ission induction  drugs 
m ost often include cytosine arabinoside, daunorubicin  
and som etim es o thers such as th ioguan ine and  azacyti- 
dine. O nly 60 - 70% achieve a  rem ission. CNS p rophy l­
axis is sim ilar to  th a t used in  A L L  b u t th e  m ajo r problem  
is the  inability  of chem otherapy to  m ain tain  th e  rem is­
sion.

A lthough  th e  best results (W einstein et al., 1980) in­
d icate  th a t ab o u t 25%  of p a tien ts a re  ab le  to stop 
trea tm en t, up  to  now few have survived fo r longer than  
five years from  diagnosis.

Other M odes of Treatment in  Leukaemia

Im m unotherapy. A n im m une a ttack  on leukaem ia with 
e ither tuberculosis vaccine as a nonspecific  im m une 
stim u lan t o r trea ted  leukaem ia cells has no t been  proved 
successful.

Bone M arrow  Transplantation. P rom ising results have 
been reported  by T hom as et al., (1979) and this proce­
dure  should certain ly  be  considered in children  who 
have relapsed on  chem otherapy. T ran sp lan ta tio n  is 
m uch m ore successful if done during leukaem ic rem is­
sion. Im m une incom patability  betw een donor and re?, 
cip ien t is a m ajo r barrie r to success and  the  c o m p lic / 
tion  and m orta lity  ra te  of th e  p rocedure  is h igh. ^  

Progress in the trea tm en t o f childhood leukaem ia, 
especially the  lym phocytic variety , has been rem arkable 
in th e  past 30 years. Im provem ents in th e  chem otherapy 
o f p o o r prognosis A L L  as well as th a t o f rem ission 
m ain tenance o f A M L  are  greatly needed. M ore effective 
use o f existing drugs as well as th e  developm ent of 
new  agents m ay bo th  co n tribu te  to  greater success. 
F u rth e r developm ent and  understand ing  of m arrow  
transp lan ta tio n  should increase the  cure ra te  even fu r ­
ther.
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THE CHILD WITH HAEMOPHILIA
C. D. K A RA BU S, M .B. Ch.B., M .M ed. (Paed), D .C .H .,M .R .C .P ., F .R .C .P.E .*

SUM M ARY

H aem ophilias are bleeding disorders due to an in­
herited defect in production o f c lotting factors. In  South  
Africa 867 haem ophiliacs have been registered and 309 
o f these are boys under 15 years o f age. H aem ophilia  
A and B  m ake up about 85 - 90%  o f all cases. They  
are inherited in a sex-linked m anner and thus a ffec t 
males only. The m anifesta tions o f haem ophilia  are due 
to bleeding characteristically involving the joints. The 
disorder varies in severity and in the m ost severely  
affected  children, repeated haemartliroses may lead to 
crippling. Early adm inistration o f clo tting  factor, pre­
ferably given a t the ch ild ’s hom e, physio therapy  
to prevent muscle wasting and regular assessm ent by a 
co-ordinated team  o f paediatrician, physiotherapist, or­
thopaedic surgeon and dentist a t the hospital are neces­
sary fo r successful m anagement. These facilities can he 

Tbrganised only at a com prehensive haem ophilia treatm ent 
“centre treating a large num ber o f bleeders.

H aem ophilia  is a term  used fo r  a group of life-long 
bleeding disorders resulting  from  an inherited  defect 
in the p roduction  o f one o r o ther o f the  p lasm a clo t­
ting factors. T hese proteins, responsible fo r norm al 
blood coagulation, are designated by  th e  R om an 
num erals I to X III. T he com m onest d isorder is haem o ­
philia  A or classic haem ophilia  w hich was probably  
recognised as early  as the second century. The 
Babylonian T alm ud describes a decision of R abbi 
Sim on ben G am aliel to excuse from  the  rite  of cir­
cumcision the new born son of a w om an whose sisters’ 
sons bled to  d eath  on the  basis that ‘there  are  fam ilies 
whose blood is loose, w hile in others it coagulates’. 
In 1803 the  first m odern  description was given by J. 
C. Otto. H aem ophilia  was called the  ‘b leeders disease’ 
and later ‘the  disease of K ings’ because of its occur-

H aem ato logy /O nco logy  Service, R ed Cross W ar 
M em orial C hild ren ’s H osp ita l and  D ep artm en t of 
Paediatrics, U niversity  of C ape Town.

Received 1 M ay 1981.

O PSOM M ING

H em ofilie  is ’n bloedingsiekte te w yte  aan 'n  oorge- 
erjde d e fek  in die vervaardiging van stolH ngsfaktore. In  
S u id -A frika  is 867 liem ofilielyers geregistreer en 309 
gevalle is seuns onder 15 jaar. H em ofilie  A  en B  be- 
slaan o m tren t 85 - 90%  van alle gevalle. H ulle word  
oorgeerf in ’n seksgeskakekle m anier en tas du s slegs 
m anlike lyers aan. D ie  kenm erke  van hem ofilie  is te 
w yte aan bloedings, wat spesifiek  gewrigte aantas. D ie  
siekte varieer in die graad van aantasting en in die k in ­
ders wat ergste aangetas is, kan herhaalde hem artrose tot 
erge kreupelheid lei. Vroee toediening van stollingsfak- 
tor, verkiesfik  tuis, fisio terapie oin spier verval te voor- 
kom  en gereelde evaluering deur ’n gekodrdineerde span 
bestaande uit ’n kinderspesialis, fisioterapeut, ortopediese 
chirurg en tandarts by die hospitaal h  nodig vir sitk- 
s:svolle  hanterine. H ierdie fasiliteite kan slegs bv ’n om- 
vattende hem ofilie  behandelingsentrum , w at ’n groot 
aantal bloeiers behandel, georganiseer word.

rence am ong descendants of Q ueen V ictoria  in the  royal 
fam ilies o f B ritain , Spain and Russia.

H aem ophilia  A is due to  a deficiency in facto r V III 
c lotting activity  while haem ophilia  B (Christm as 
Disease) results from  defective facto r IX  production . 
Both are  inherited  in a recessive X -linked m anner and 
therefore, w ith ra re  exceptions, are m anifest only in 
males. C linically haem ophilia  A and B are  indistinguish­
able and together they m ake up about 85 -9 0 %  of all 
cases of haem ophilia. H aem ophilia  A is 5 to 6 tim es 
m ore com m on than haem ophilia  B. O f the o ther h ae ­
m ophilias, V on W illebrand disease is the  th ird  m ost 
com m on, com prising about 10%  of patients. All the 
o ther clotting: facto r deficiencies together m ake up less 
than  5%  of cases. These d isorders a re  autosom ally 
transm itted  and therefore  m ay affect fem ales as well 
as m ales.

H AEM O PH ILIA A A N D  B

H aem ophilia  is relatively uncom m on b u t no t rare. 
T he incidence of haem ophilia  A and B has been  found
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