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SUMMARY
Objective: To determine the incidence and soclodemographic factors associated with

various adult leukaemia subtypes in a tertiary hospital in, Nigeria.
Patients and Methods: A total of 190 patients with a diagnosis of leukaemia seen OVf:T a

12-year period (1990.2002) at the University of Benin Teaching Hospital, Nigeria were
studied. They were analyzed in the context of gender, marital status, geographical abode.
educational and occupational status,

Results: There were 70 males and 120 females with a male-to-female ratio of 1:1.7.
Chronic lymphocytic leukaemia (CLL) was the more frequent variety (31.6%). Gender, marital
status, geographical abode, occupational status (P = 0.0001) and educational status
(P=O.0036) were slgrll./lcantly associated with the various types of leukaemia. Chronic
leukaemi(ls were more common in married and widowed patients while acute leukaemlas were
much more common in unmarried patients. All the leukaemia subtypes were more common in
patients who resided In Delta state, a major 011 producer. Majority of the patienio with acute
leukaemia we,e students while those with chronic l~ukaemia were in the lower socio-
economic classes.

Conclusion: Povc~rtyand illiteracy are additional problems with patients lvith chronic
leukaemias. Living In Delta State where the petrochemical Industries and gas flare site." are
located may be a risk factor for the development of leukaemia.

(Keywords: Factors; leukaemia; Benin).

myeloid leukaemia (CML) (33.7%) and acute
myeloid leukaemia (AML) (26.3%) were the main

Leukaem as are diffuse clonal neoplastic leukaemia types while most of the AL cases
disorders of the bone marrow and blood cells. They occurred in the 6-15 years bracket WIth a male
are classified into myeloid or lymphoid based on dominance.' Also, a 3 year prospective study
their origin and into acute and chror ic depending carried out in Zimbabwe reported an overall
on the clinical course. The chronic leukaemias (Cl.) incidence of AL increase at 0.91 per 100,000 PCI

arise from the lymphocytic or myeloid precursor annum from previous studies" while in Ndola,
cells. They am different from the acute leukaemias Zambia, chronic lymphocytic leukaemia (CLL) was
(ALl in that the morphology of the cell lines shows the commonest.f In contrast to this, it was shown
marked differentiation. A leukaemogeneic that in a South Africa Institute for Medk al Research
contribution from factors associated with genetic that CMl shows no particular epk.cmiological
and environmental influences like ionizing features, except for a high frequency in you0.9
radiation, chemical and drugs e·:l alkylating adults reflecting the age structure of the whore
agents, viruses andsmokinq have been identified in population in Africa." Here, one form of B-CU.
the past.' Leukaemia is not an uncommon was seen most commonly in women of low
neoplastic disease in Nigeria (and indeed in Africa) socioeconomic status which is probably (elated to
and there is no doubt that adult leukaemia in the an initially polyclonal expansion of B-cells in
African occurs as often as it does in the Caucasian.f response to recurrent malaria and other infections;
In a detailed assessment of leukaemia subtypes, the the other is seen over the age of 45year~ with men
biological and epidernioloqical features including being affected twice as commonly as women as in
ihe socioeconomic status, mportant differences in the western world." Despite a proliferation of
!}eographic, raciaVethnic, age, trend patterns of the epidemiological studies during the past two
leukaemia subtypes in Africa have also been decades, aetiologies of the leukaernias remain
identified suggesting that the subtypes may have poorly understood, and characterization of
different aetiologic factors. 1.3.4 A retrospective descriptive patterns has been limited? This study
descriptive analysis of consecutive leukaemia therefore aims to identify the soctodemogrepluc
studied in Blantyre. Malawi revealed that chronic factors as it relates to the various adult leukaemia
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PATIENTS AND METHODS
Patient population: The clinical data at the

haematology clinics and hospital medical archives
from 1990-2002 were analyzed retrospectively;
hence there was no control population. Two
hundred patients who required hospitalization at
University of Benin Teaching Hospital (UBTH)
from Edo and Delta. states as well as nearby
communities in other adjoining states were
reviewed. Most patients with leukaemia will
eventually be referred to UBTH even if they initially
go elsewhere because it is the only specialist
hospital with haematologists (during the study
period) serving the 2 states (Edo and Delta) and is
one of the major referral center serving the Niger
Delta region of Nigeria. Hence all referrals come to
the hospital except for the few who may have gone
to much further places to seek medical
intervention. Ten patients were excluded because
of insufficient data to determine the clinical type of
disease. Only adult patients aged 18 years and
above were included in this report.

The clinical and demographic information
including the age, gender, marital status,
geographic abode/area of residence, educational
and occupational status were recorded. The
influence of marital status was analyzed ir, patients
25 years and above because at this age more than
50% oi people have already married. Also, the
educational status was analyzed in patients 25
~,Iear$and above because practically almost all
would have acquired or were presenting at their
peak level of education.

Diagnosis was established based or. clinical
information and cytological features of well-stained
(Ieishman) peripheral' blood smears and bone RESULTS
marrow aspirates. The criteria for the diagnosis of A total of 190 patients aged 18-72 years with a
prolymphocytic leukaemia (PLL) was according to diagnosis of either acute or chronic leukaemia were
Melo et al7 by the identification of more than 55% reviewed based on the cytological-clinical criteria
of circulating prolymphocytic leukaemic cells that over a 12-year period (1990-2002). This included
are larger than normal resting lymphocytes in the 70 males and 120 females with a male-to-female
blood, with moderately condensed nuclear ratio of 1:1.7.
chromatin, prominent nucleolus and a low nuclear Among the various types of leukaemia, chronic
cytoplasmic ratio. CML' is characterized by marked lymphocytic leukaemia .(CLL) was the more
proliferation of morphologically normal myeloid frequent variety (31.6%) followed by chronic
cells representing each phase of granulocytic myeloid leukaemia (CML) (23.7%). Acute myeloid
maturation, from blasts to neutrophils. The main leukaemia (AML) and PLL had equal proportions
diagnostic criteria for CLL is the persistent / of 15.8% each and lastly acute lymphoblastic
sustained lymphocytosis of at least 10 x 109/1, leukaemia (ALL) (13.2%). There was a
peripheral blood smear composed mainly of preponderance of young patients in Al (AM_ and
increased mature small lymphocytes with round ALL) while a large proportion of older patients
nucleus, scanty cytoplasm and presence of were seen in the Cl, (CLL and PLL) except fCJT

smudge/basket cells. CMl which revealed a predominance of ~Joung
For the AL, the various FAB subtypes for the patients between the peak age incidence of 20·39

ALL diagnosis made by a Romanowsky stained years as shown in Table 1. Leukaemia was found
smear were noted. ALL is characterized by the after 70 years only in Cll and PlL.

presence of Iymphoblasts which are either
homogenous or heterogenous cells depending on
FAB L1 o~ L2 respectively while L3 has basophilic
cytoplasmic vacuoles with inconspicuous nucleoli.
AMl is characterized by increase myeloblasts in the
marrow, which are usually large with agranular
cytoplasm and presence of pathognomonic Auer
rods in 10-20% of the blast cells. These patients
had sufficient data recorded at diagnosis to allow
retrospective assignment into various classes /
subtypes.
. For ease of analysis, the patients were grouped
into 5 socioeconomic classes and 'others' as
modified from the British Registrar General's
Classification.f Higher professions (c1assl) include
medical practitioners, lawyers, large employers,
businessmen. Lesser professions (class11) include
teachers, nurses, shopkeepers etc. Skilled workers
(c1assll1) include clerks, electricians, drivers etc.
Semiskilled workers (class1V) include machine
operators, petty traders etc while unskilled workers
(class V) include laborers and subsistence farmers.
'Others' include students, applicants and
pensioners.

Data Analysis
The data obtained from this study was

analyzed by computer using the Instat package
system. The statistical methods applied include
frequency counts, chi-squares and cross tabulations
using Yates correction whenever necessary. The
sociodemographic factors were tested for significant
association with the various leukaemia subtypes
using the chi-square test.
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Table I: Age distribution for the various
types of leukaemia.

Types of leukaemia
Age ALL AML CML CLL PLL Total

(years
<20 20 15 0 0 0 35

20-29 5 10 25 0 0 40
30-39 0 0 10 0 0 10
40-49 0 5 5 5 0 15
SO-59 0 0 5 25 20 50
60-69 0 0 0 20 5 25

>70 0 0 0 10 15 15
Total 25 30 45 60 30 190

The relationship between sociodemographic
characteristics and the leukaemia subtypes at
presentation is shown in Table 2. There was a
Significant association between marital status and
type of leukaemia (P= 0.0001). Only patients
above 25 years of age were used in the analysis of
the association between marital status and type of
leukaemia. Majority of the patients (66.7%) were
married while equal proportion of the patients
(16.7%) were single and widowed. Seventy
patients were from monogamous setting while 120
patients were from polygamous setti~g.. One
hundred and eighty five patients were Christians, 3
were Moslems while 2 were atheists.

DISCUSSION
The sociodemographic iactors of adult

leukaemia in Benin City, part of the Niger Delta
region of Nigeria that is known for its
petrochemical industries and increasir.g gas flare
sites is of importance. This forms a c.ata for the
Environmental Impact Assessment for the
communities in the oil producing states. Among all
specific environmental pollution, the che~ical
compounds released in the oil petroleum refinery
process seems to hold the biggest interest." He~ce.
the health status of these people is of great medical
and socioeconomic significance since they live
close to the oil fields and gas flare sites. However,
being a hospital-based study, only cases referred
will be seen and being a retrospective review there
are several facets of problem that cannot be
highlighted due to inadequacy of data. There is
therefore a selection bias but however it is of value
because it highlights some important findings,
which may represent a true community based
report. .

The morphological patterns of 190 consecutive
cases of various types of leukaemia were reviewed.
Chronic leukaemias (71.1 %) were more common
than acute leukaemias (28.9%). CLL was found to
be most common and in the 5th and 6th decades of

There was a significant association between the life with a male-to-female ratio of 1::). This is
various leukaemia types and geographical abode similar to previous studies in Nigeria, 10 other parts
(P= 0.0001). The majority of the patients (~8.0%.) of Africa and even in the dlaspora.!' The PLL
resided in Delta state, w~ich is ,the m~Jor ~~l which is a subacute variant of C~ was found
producing state of the Niger De ta region mainly in the middle aged group With a male-to-

IOO

Table II: The relationship between socio-
demographic characteristics and
types of leukaemia at presentation.
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Nigeria. Thirty nine percent resided in Edo state
while the remaining 2.6% were from other
neighboring states. Furthermore, over 47% of the
chronic leukaemias were from Delta state while
only 21 % were from Edo state. Half of the AML
patients were from Delta and Edo states while 20 of
the 25 patients (80%) in the ALL group were from
Delta state. A review of the general hospital
attendance showed that the ratio of attendance of
residents of Delta to those of Edo states was 2.6:1.

The educational status was also found to be
significantly associated with the leukaemia subtypes
at presentation (P= 0.0036). Only patients above
25 years of age were used for the analysis of the
association between educational status and type of
leukaemia. Close observation revealed that
relatively more illiterate patients (36.7%) presented
as CL while none of the AL patients were illiterate.
Thirty-two patients (2l.3%) had primary
education, 37 patients (24.7%) had secondary
education while 26 patients (17.3%) had a tertiary
form of education.

Occupation was also siqnificantly associated
with the type of leukaemia (P= 0.00011.

p
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female ratio of 1:2 'sUf'llgesting a female ti ts : I d~ pa ren were a rea y married. In all, genetic/racial
predominance in contrast to the Western world and environmental factors playa major role.
w.th a male dominance. I G heograp ical abode was also significantly

Sociodemographlc characteristics such as relatedto the type of leukaemia (P::::O.OOOl).The
gender, marital status, geographic abode, and relationship was such that all the types of
occupational status (p= ,'0.0001) as well as leu.k~emia were more common in patients who
educational status (P='O:OO36)significantly affected lived in Delta state, the major oil producer of the
the types of leukaemia at presentation. The Niger Delta region except for AML where they
relationship was such that CLL, PLL and AML occurred in equal numbers with Edo state. The
were much more common in females while ALL ratio of attendants from Delta to Edo states is 2.6:1.
and CML were slightly more common in males If we consider the fact that UBTH is located in Edo
than in females. The female preponderance in this state, it means that majority of patients have to
study is in agreement with other hospital-based travel all the way from Delta state to UBTH (over
studies in various parts of Nigeria.ll•12 Although, it 100 km away) for leukaemia management. One
has been found that sex of an individual confers can therefore suggest that either the constitutional
one of the greatest risks for contracting leukaemia, genetic makeup or the environment where the
very little attention is paid to this risk.13 refinery and petrochemical industries with gas flare

Analysis of the age and sex distribution for sites are located, makes the patients from Delta
CML revealed that the peak age incidence was state more susceptible. The environmental factor is
between the age bracket 20-39 years which is also the most likely and is therefore the decisive factor
similar to the young ag~ distribution of 20-40 years in the distribution as residents of Delta state are
encountered in Lagos, Nigerial4 and even in more exposed to industrial waste products and
Pakistan.P This finding is ,in contrast to the peak other chemicals, which are known to be imoortant
age distribution of 40-60 years as reported from in the aetiology of leukaemia. A similar study in
studies in the Caucasian population. 16 This Sweden reflected how political and socioeconomic
difference in the age incidence observed may be factors influence the outcome of acute de novo
due to the interplay of both environmental leukaemia patients in two neighboring countries. 19

(urbanization and industrialization) and racial Hence, with the exposure to the environmental
factors. Whereas the major proportion of ALL influences/hazards coupled with poverty, decreased
(80%) and AML (50%) in this study were in the immunosurveillance from under nutrition and
young age group which is similar to the study of malnutrition in a worsening ailing economy, we
Okpala et al in Ibadan, Nigeria, 17 AMLaccounts for may expect an increase in leukaemia from this
80% of elderly leukaemia in the Western world.18 geographic area. Among all the agerts of
AML disease which is more common in the elderly environmental pollution, the chemical compounds
people is said to fare worse than younger patients released in the oil refining process coupled with oil
due to a higher rate of unfavorable prognostic spillage seems to hold the biggest interest. 9

factcrs of leukaemia.P In Nigeria, the increasing Educational status was significantly associated
proportion .of patients in the younger age groups with the type of leukaemia (P=0.0036). The
was expected to result from an enhanced relationship was such that relatively more patients
socioeconomic status of the general population and with the chronic leukaernias were illiterates while
decreased immuncsurveillance . none of the patients with acute leukaemia were

Marital status was $ignificantly associated with illiterates. This may be because of improvement in
the type of leukaemia (P=O.OOOl). The the level of literacy,which has occurred in the
relationship was such that the CL were more country since the introduction of free education
common in married and widowed patients while programmes in the country. Thus, the younger
the AL were much more 'common in unmarried patients who have had this benefit are better
patients. This may be related to age since acute educated than those with chronic leukaemias who
leukaemias occurred mainly in young subjects who are older and did not have the benefit of free
are more likely to be single while chronic education and the present level of enlightment.
leukaemias occurred in older patients who are Occupation was also significantly associated
more likely to be married or widowed. This finding with leukaemia types (P=O.OOOl), The relationship
is in agreement with reports from the Western was SUch that the majority of patients with acute
world, which showed that acute leukaemias are leukaemia were in the class 'others'. This is
more common in the young except for AML. because since they are young, most of them are
However, in this report, the influence of age was students. On the other hand, the majority of the
reduced by including only patients aged L:5 years chronic leukaemia patients were in the lower social
and above. At this age more than 50% of the classes (IVand V). This is because the majority of
~S;a~he~/;At~e~d~~·m~J~o~~~~~~1'~OI~9~N~o.~3~J~u~~~-~se~p~te~/n~b~e-~~2~O~O~6~(~98~--1~O~~~------~--------------------:UU--
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older patients having a lower level of education
occupy the lower strata of the scale and it is in
these older patients that chronic leukaemia is most
common. They present late to the hospital when
their performance status is severely reduced e.g.
the subsistence farmers unable to carryout their
normal duties. In an occupational pattern of
leukaemias studied in Western Ireland over an 11-
year period. a significantly increased incidence
ratio for three categories of leukaemias among
farmers was reported.F" AML was significantly
increased among semi-skilled people in contrast to
this study where CLL was significantly increased. It
was then concluded that there was a relation
between agricultural work and certain Iympho-
proliferative cancers. The possible:arcinogenic role
of chemicals used in agricultural industries was
considered as an explanation.

In conclusion. sociodemographic factors were
found to be significantly associated with the
leukaemia types. The higher frequency of
leukaemia from 'Delta state with its petrochemical
industries and increasing gas flare sites as opposed
to Edo and other neighboring states is expected to
increase the development of leukaemia in this
geographical abode as seen in this study. One-way
to reduce the problem of late presentation is to
alleviate poverty and empower the people
economically including Information. Education and
Communication (lEC) Programmes as enlightment

.campaign. This will go a long way in interrupting
the vicious cycle of poverty. illiteracy and disease.
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