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Abstract 
Background: L e u k a e m i a s are h a e m a t o l o g i c a l 
malignancies characterized by unregulated clonal 
proliferation of haematopoietic cells. 
Objective: To determine the pattern of childhood 
leukaemia in Ibadan. 
Methodology: This was a re t rospect ive study of 
leukaemia cases diagnosed at the University College 
Hospital (UCH), Ibadan between January 1991 and 
December 2010 in children less than 15 years of age. 
Data obtained was subjected to statistical analysis 
using the Statistical Package for Social Sciences 
version 20. 
Results: T h e r e w e r e 64 c a s e s of c h i l d h o o d 
leukaemia, accoun t ing for 10.2% of ch i ldhood 
cancers seen during this study period. The male to 
female ratio was 2:1 and moda l age g roup was 
between 10 and 14 years. Thirty (46.9%) cases were 
acute lymphoblastic leukaemia (ALL), 22 (34.4%) 
were acute myelogenous leukaemia (AML) and 12 
(18.8%) were unspecified acute leukaemias. There 
was no case of chronic myeloid or lymphocytic 
leukaemia. 
Conclusion: There has been a relative increase in 
the frequency of leukaemia cases at UCH, Ibadan, 
which may be la rge ly e x p l a i n e d by inc reased 
awareness and referrals. There is a need for further 
collaborative mu l t i cen t r e s t ud i e s of ch i ldhood 
leukaemias in Nigeria and other developing countries 
and focused research on childhood leukaemias in 
order to unravel the aetiology. 
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Resume 
Introduction: Les l eucemies sont d e s ma lad ies 
malignes h e m a t o l o g i q u e s c a r a c t e r i s e e s pa r la 
proliferation clonale non reglementee des cellules 
hematopoietiques. 
Objective: Pour determiner le modele de la leucemie 
d'enfance a Ibadan. 
Methodologie: Ceci etait une etude retrospective 
des cas de leucemies d iagnost iqudes au Col lege 
Hospitalier Universitaire (CHU), Ibadan entre 
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Janvier 199let Decembre2010dans lesenfantsag^s 
moins de 15 ans. La donnee obtenue etait a sujet de 
l ' a n a l y s e s t a t i s t i q u e en u t i l i san t 1 'Emba l l age 
Statistique pour les sciences sociales version 20. 
R e s u l t a t s : l i s y ava ien t 64 cas de l e u c e m i e s 
d ' e n f a n c e , c o m p t a n t p o u r 10 ,2% de c a n c e r s 
d ' enfance vue durant cette pdriode d 'etude. Le ratio 
du male a la femelle etait 2 : 1 et le groupe d 'age 
modal etait entre 10 et 14 ans. Trente (46,9%) cas 
etaient la leucemie lymphatique-balist ique aigue 
(LLA), 22 (34,4%) etaient la leucemie de myelose 
a igue ( L M A ) et 12 (18,8%) (Staient 12 (18 ,8%) 
etaient des leucemies aigues non s p e c i f i e s . II n 'y 
avai t pas de c a s de l eucemie m y e l o i d e ou de 
lymphocyte chronique. 
Conclusion : II y 'a eu une croissance relative dans 
la frequence des cas de leucemies au CHU, Ibadan, 
ce qu i peu t e t r e l a r g e m e n t e x p l i q u e e pa r 
1'accroissement de renseignements et de renvois. II 
y a un besoin pour plus d 'etudes collaboratives a 
multi centres de la leucemie d 'enfance au Nigeria et 
aut res pays en voies de deve loppemen t et des 
recherches foyer sur la leucemie d 'enfance dans le 
but de demele l 'etiologie. 
Mo t s cle : Leucemie d 'enfance, Ibadan 

In t roduc t ion 
Leukaemias are a heterogeneous group of malignant 
b l o o d d i s o r d e r s , c a u s e d by the u n r e g u l a t e d 
proliferation of immature blood cells. The malignant 
ce l l s a r i se as a resul t of abno rma l b lood cell 
maturation at an early stage of differentiation [1J. 
They are characterised by genetic abnormalities in 
haematopoietic cells giving rise to unregulated clonal 
proliferation [1J. The progeny of these cells have a 
growth advantage over normal cellular elements, 
because of their increased rate of proliferation, and 
a decreased rate of spontaneous apoptosis. The result 
is a d isrupt ion of normal marrow funct ion and, 
ultimately, marrow failure. The clinical features, 
laboratory findings, and responses to therapy vary 
depending on the type of leukaemia [2]. 

T h e age-standardized rates for childhood 
leukaemias in Ibadan, Nigeria between 1960-1984 
and 1985-1992 were 11.8 and 8.3 per mill ion 
respectively 13,4]. In Europe, America, Oceania, 
and also in much of eastern Asia, around a third of 
all childhood cancers are leukaemias, with age-



136 T O Babatundc, G O O g u n , BJ Brown, E E Akang , and YA A k c n ' O v a 

standardized rates (ASR) of 35-50 per mi l l ion [4]. 
Whereas leukaemias account for about 3 0 % and 41 % 
of all malignancies in chi ldren less than 15 yea r s o f 
age respectively in Europe and the Uni ted Sta tes of 
America [4,5], ch i ldhood l eukaemias cons t i t u t ed 
only 7 .4% of childhood tumours in a p rev ious s tudy 
f rom Ibadan [6). 

A p r e v i o u s s t u d y s h o w e d t h a t a c u t e 
lymphoblastic leukaemia (ALL) is the mos t c o m m o n 
subtype of leukaemia in Ibadan, accoun t ing fo r 8 7 % 
of acute leukaemias, fol lowed by acute m y e l o g e n o u s 
leukaemia (AML) . Chronic myelo id l eukaemia is 
relatively rare in chi ldhood, account ing fo r less than 
5% of all childhood leukaemias in Ibadan [6]. In the 
Un i t ed Sta tes of A m e r i c a , a c u t e l y m p h o b l a s t i c 
leukaemia (ALL) accounts for about 7 7 % of ca se s 
of c h i l d h o o d l e u k a e m i a , a c u t e m y e l o b l a s t i c 
l e u k a e m i a ( A M L ) f o r a b o u t 1 1 % , c h r o n i c 
m y e l o g e n o u s l e u k a e m i a ( C M L ) f o r 2 - 3 % , a n d 
juvenile chronic myelogenous leukaemia ( J C M L ) for 
1-2%. The remaining cases consis t of a var ie ty of 
acute and chronic leukaemias that d o not fit c lass ic 
definit ions for ALL, A M L , C M L , or J C M L [2]. In 
E u r o p e , acu t e l y m p h o b l a s t i c l e u k a e m i a ( A L L ) 
a c c o u n t s fo r a round 8 0 % of l e u k a e m i a a m o n g 
children aged 0-14 years [5]. 

In developed countries, more than 8 0 % of 
A L L is of the precursor B-cell subtype , wh ich is 
responsible it 's pronounced peak inc idence in ear ly 
childhood and also largely accounts for the observed 
v a r i a t i o n in the to t a l i n c i d e n c e of c h i l d h o o d 
leukaemia among countries [5]. T h e present s tudy 
has been undertaken in order to de t e rmine w h e t h e r 
there has been any change in the f r equency or in the 

pat tern of o c c u r r e n c e of ch i ldhood leukaemia in 
Ibadan in relation to the total number of childhood 
mal ignanc ies . 

M a t e r i a l s a n d m e t h o d s 
T h e present s tudy is based on a retrospective review 
o f c l i n i c a l c a s e s of c h i l d h o o d l e u k a e m i a seen 
b e t w e e n Janua ry 1991 and D e c e m b e r 2010. T h e 
ca se s were ident i f ied f r o m the records and data of 
t h e I b a d a n C a n c e r R e g i s t r y ( I B C R ) a n d t h e 
D e p a r t m e n t of H a e m a t o l o g y , Univers i ty Col lege 
Hospital , Ibadan, Nigeria. Children less than 15 years 
of age were recruited into the study and divided into 
three age g roups (0-4, 5-9 and 10-14 years) [7]. 

C l in ica l i n f o r m a t i o n on these cases was 
extracted f r o m the IBCR data and the case files. The 
p e r i p h e r a l b l o o d f i l m s a n d t h e b o n e m a r r o w 
a s p i r a t i o n c y t o l o g y s l ides of ava i l ab l e cases of 
c h i l d h o o d l e u k a e m i a in t h e D e p a r t m e n t of 
H a e m a t o l o g y were rev iewed, where available. The 
c lass i f ica t ion of acu te leukaemias was based on the 
French-Amer ican-Br i t i sh classif icat ion [8]. 

T h e d a t a o b t a i n e d w e r e s u b j e c t e d to 
statistical analysis us ing the Statistical Package for 
Social Sc iences version 20. Ethical c learance for the 
s tudy w a s ob ta ined f r o m the j o i n t Univers i ty of 
Ibadan-Univers i ty Col lege Hospital Ethical Review 
C o m m i t t e e 

R e s u l t s 
T h e r e were 64 cases of acute leukaemia . During the 
s a m e per iod the re w e r e 6 2 6 ca se s of ch i ldhood 
cancer . Thus , l eukaemias accounted for 10.2% of 
ch i ldhood cancers seen dur ing the study period. 

Table 1- Age and sex distribution of specific types of childhood leukaemias 

Leukaemia sub type M F 0-4 5-9 10-14 Total % 

Acute lymphoblastic leukaemia 
ALL-LI 5 0 2 1 2 5 7.8 
ALL-L2 6 1 2 1 4 7 10.9 
ALL-L3 0 4 4 0 0 4 6.3 
ALL-Unspecified 8 6 4 7 3 14 21.9 
Acute myelogenous leukaemia 
AML-M1 3 1 0 1 3 4 6.3 
AML-M2 3 1 1 2 1 4 6.3 
AML-M3 1 0 0 0 1 1 1.6 
AML-M4 2 0 1 1 0 2 3.1 
AML-M6 0 1 0 0 1 1 1.6 
AML-NOS 7 3 1 6 3 10 15.6 
Acute leukaemia, unspecified 7 5 4 3 5 12 18.8 
Total 42 22 19 22 23 64 100 

L-Lymphoblast subtype. M-Mycloblast subtype, NOS- Not Otherwise Specified 
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The overall modal age of occur rence of l eukaemia 
was in the 10-14 year age group . Thir ty (46 .9%) of 
the 64 leukaemia cases were acu te lymphoblas t i c 
leukaemia (ALL) , whi le 22 ( 3 4 . 4 % ) w e r e a c u t e 
myelogenous leukaemia ( A M L ) . An addi t ional 12 
(18.8%) acute leukaemias were not spec i f ied (Table 
1). There w a s n o c a s e o f c h r o n i c m y e l o i d o r 
lymphocytic leukaemia. 

There was a male p r e d o m i n a n c e fo r all the 
leukaemia cases (Table 1). T h e moda l age g r o u p for 
ALL was in the first f ive yea r s (40%) and for A M L 
was between 5 and 9 years (45 .5%) . 

Discussion 
Leukaemia a c c o u n t e d f o r 1 0 . 2 % of m a l i g n a n t 
childhood tumours dur ing this s tudy per iod. Ochen i 
et al from Enugu Niger ia and Gyas i and Tet tey f r o m 
Accra, Ghana, reported that l eukaemias accounted 
for 7.6% and 6 .7% of cases , respect ively at their 
centres [9,10]. T h e studies f r o m Sagamu by Agboola 
et al and Zaria by Samai la did not record any case 
of childhood leukaemia [11,12]. An ear l ier s tudy 
from Jos by Tanko et al did not record any case of 
leukaemia[ 13] but a more recent study f rom the same 
centre by Okpe et al over a four year period (2006-
2010) showed acute l eukaemia to const i tu te 13.8% 
of childhood malignant t umour s over the period of 
study [14]. 

There has been a rise in the f requency of 
leukaemia in this env i ronment cons ider ing the fact 
that the relative ratio f requency in Wil l iams ' study 
was 4.5%, 7 .4% in A k a n g ' s s tudy [15,16] and 10.2% 
in the present study. 

Leukaemias were m o r e c o m m o n in males , 
with a male to female ratio of 2.0:1. Th i s trend was 
similar to Wil l iams' and A k a n g ' s s tudies in which 
the male to f e m a l e ra t ios w e r e 3 .2 :1 and 2 .0 :1 
respectively [15,16]. 

In the present study, acute lymphoblas t i c 
leukaemia (ALL) and acute mye logenous leukaemia 
(AML) were the t w o mos t c o m m o n var iants . In 
general agreement with the f indings of this study, 
Ekanem et al (1992) f r o m Calabar , Ochen i et al 
(2005) f rom Enugu, O k p e et al (2011) f r o m Jos , 
Gyasi and Tettey (2007) f r o m Ghana , and Haroun 
(2006) from Sudan all reported that the t w o most 
common childhood leukaemias were A L L fo l lowed 
by AML.[9,10,14,17,18]. However , in a s tudy f r o m 
Kano (2012) A M L was slightly more prevalent than 
ALL [19]. Of the 29 newly d iagnosed cases of acute 
leukaemia seen in children in the period July 1978 
to D e c e m b e r 1981 at the U n i v e r s i t y C o l l e g e 
Hospital, Ibadan, the male: female ratio was 2.8:1 

a n d 4 . 5 : 1 f o r c h i l d h o o d A L L a n d A M L 
respect ively,[20] while in the present study the male: 
f e m a l e rat io is 1.7:1 and 3.2:1 for A L L and A M L 
cases respect ively . Th i s present s tudy and previous 
s tudies f r o m this cent re including those of Junaid et 
<7/(1988) [21] and T h o m a s etal (1998) [3] confirmed 
that ma les still ranked higher in number than females 
in paediatr ic acute leukaemia ( A L L and A M L ) cases. 

M o r p h o l o g y of bone marrow and peripheral 
blood f i lm w a s the mains tay of arriving at diagnosis 
used fo r mos t pat ients in this s tudy hence specific 
sub typ ing in m a n y cases was chal lenging therefore 
accoun t ing for the high propor t ion (56%) of non 
spec i f ic sub type of diagnosis . (ALL-unspec i f ied-
21 .9%, A M L - N O S - 1 5 . 6 % , AL-unspecif ied-18.8%). 
T h e modal age g roup of 0 -4 years in A L L observed 
in this current s tudy is s imilar to wor ldwide A L L 
age g r o u p inc idence pat tern, with peak age g roup in 
chi ldren unde r the age of 5years [4-6]. Whereas 
A M L is relat ively u n c o m m o n in chi ldren compared 
to adul ts [22]. Finally, in chi ldren, embryonal and 
immature cel ls can be found at very dif ferent stages 
of deve lopmen t , which can perpetual ly prol iferate 
and rarely mature , thus account ing for pr imit ive and 
e m b r y o n a l t u m o u r s l ike l e u k a e m i a s a r i s i n g in 
chi ldhood [23]. 

C o n c l u s i o n 
T h e present s tudy has demonst ra ted an increase in 
the f requency of chi ldhood leukaemia cases at the 
Univers i ty Col lege Hospital , Ibadan. This may be 
expla ined ei ther by improved case ascer ta inment or 
by a t rue increase in the local incidence of chi ldhood 
l e u k a e m i a . T h i s c a n o n l y be d e t e r m i n e d by a 
longitudinal populat ion based survey, in view of the 
re t rospect ive nature of the present study. There is 
also need for further collaborative multicentre studies 
of c h i l d h o o d l e u k a e m i a s in N i g e r i a a n d o t h e r 
d e v e l o p i n g c o u n t r i e s a n d f o c u s e d r e s e a r c h on 
ch i ldhood leukaemias in order to unravel the causes 
and fur ther he lp in its e f fec t ive t reatment . 
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