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Chronic lymphocytic leukaemia in
Egyptian farm workers exposed to
pesticides
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ABSTRACT We aimed to explore the relationship between chronic lymphocytic leukaemia and
pesticide exposure among farm workers. Blood samples were obtained from 932 male Egyptian
farm workers exposed to pesticides and from a control group of 932 males of similar age and
socioeconomic status who were not involved in farming and did not normally deal with pesti-
cides. The farm workers had significantly higher lymphocyte, white blood corpuscle and platelet
counts. About 5% of the farm workers over 40 years had immature cells. Two of the farm workers
and none of the control group had chronic lymphocytic leukaemia, giving an undefined relative
risk and an attOOutableriskof 2.1 per 1000,whichwas not statisticallysignificant. ..

.p"o Leucemle Iymphoide chronlque chez des ouvriers agrlcoles egyptlens exposes aux pesti-
cides
RESUME Notre but etait d'etudier la relation entre la leucemie Iymphoide chronique et
I'exposition aux pesticides chez des ouvriers agricoles. Des echantillons de sang ont ete
preleves chez 932 ouvriers agricoles egyptiens exposes aux pesticides et chez un groupe
temoin de 932 hommes d'age etde conditionsocio-economique similaires qui n'etaient pas
engages dans des activites agricoles et norrnalementn'etaient pas en contact avec des pesti-
cides. Chez les ouvriers agricoles, Ie nombre de lymphocytes, de globules blancs et de
plaquettes etaitsignificativementplus eleve. Environ5% des ouvriers agricoles ages de plus de
40 ans avaientdes cellulas immatures.Deux des ouvriers agricoles et zero individudu groupe
temoin avaientune leucemie Iymphoidechronique:cela donne un risque relatifnon datini et un
risque attribu~e de 2,1 pour mille,ce qui n'est pas statistiquement significatif.
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Introduction

Chronic lymphocytic leukaemia (CLL) is a
neoplasm resulting from the proliferation of
a single cell clone that is in an early stage of
lymph differentiation and maturation. This
phenomenon of arrested maturation is as-
sociated with long-lived cells, which leads
to lymphocyte accumulation [J].

Environmental exposure is known to
playa role in the development of acute leu-
kaemias, but the link between environmen-
tal exposure and chronic leukaemias, in-
cluding CLL, is less clear. Several studies
have been carried out to examine the rela-
tionship between environmental exposure
and CLL, but while some showed a positive
correlation between CLL and electromag-
netic radiation, benzene and asbestos expo-
sure, others showed none. Most of these
studies were based upon retrospective ex-
amination of epidemiological data, including
death certificates and cancer registration
and the contradictions may be due to differ-
ing methods for assuming the nature of en-
vironmental hazards in relation to the type
of work of the patients in the cases studied
[2-8].

Some studies have found an abnormally
high incidence of CLL among fanners in
the United States of America, although
these findings have not been confirmed in
Scandinavian studies [3]. Two case-con-
trol studies on CLL and non-Hodgkin lym-
phomas (NHLs) in fann-animal breeding
workers in an agricultural area in Italy
found that these workers were at 1 high
risk for CLL and low-grade NHLs. Al-
though one st1.jdyfound that this could be
due to exposure to animal-transmitted dis-
eases, specific chemicals used in breeding,
or the use of agricultural chemicals [9], the
other ascribed it specifically to insecti-
cides, including carbamates, phosphates
and DDT [10].
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This study aimed to find any relation-
ship between CLL and exposure to insecti-
cides in farm workers. Because of the
variable results obtained in case-control
studies and the lack of registration of CLL
in Egypt, this study was based on a field
survey.

Subjects and methods

A population of 932 males from the gover-
norates of Alexandria, Beheira and Marsa
Matruh were selected for investigation. All
worked in farming and had been exposed to
pesticides, mainly cholinesterase inhibitors
and, less commonly, halogenated insecti-
cides, for 3 to 42 years. All of the partici-
pants were covered by health insurance
and had been given periodic medical exam-
inations. The mean age of the exposed pop-
ulation :!: standard deviationwas 44.56 :!:
9.36 years. A further 932 males not work-
ing in fanning, not dealing with pesticides
and of similar socioeconomic status were
selected as a control population. Their
mean age was 43.20:!: 10.10 years.

A blood sample was drawn from each
individual from both the exposed and con-
trol populations. Acetyl cholinesterase en-
zyme (AChE) activity was measured im-
mediately after taking the blood sample
using a spectrophotometer at wavelength
412 nm [11] and red blood corpuscles were
counted microscopically. Peripheral blood'
for each individual was examined to deter-
mine haemoglobin (g/dL), white blood cor-
puscle count (x 109fL), absolute lympho-
cyte count (x 109/L) and platelet count
(x 109fL). Cases were diagnosed as CLL
when sustained lymphocytosis was above
lOx 1Q9fLin peripheral blood [12]. Such
cases were referred for bone marrow ex-
amination.
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