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Abstract
A total of 113 patients of leukemia, over 15 years of age, were seen in three different institutions from
July, 1992 to June, 1994. There was an almost equal distribution of acute myeloid leukemia (AML) and
acute lymphoblastic leukemia (ALL) (44 vs 43 cases respectively). Chronic lymphocytic leukemia
(CLI.) was the least common, accounting for 5% of all cases. Mean age in CLL was 59 yeats. Chronic
myeloid leukemia (CML) was three times commoner than CLL with a younger age distribution
(median age was 34 years). We conclude that the clinicoepidemiological features of adult leukemias
differ considerably from that seen in the developed world. However, recruitment of patients needs to
continue in order to define these features based on a larger patient population (JPMA 47:119, 1997).
Introduction
Acute and chronic adult leukemias are a heterogenous group of disorders. They are also an uncommon
form of malignancy affecting approximately 5 persons per 100,000 in the United States annually1. The
causes remain largely unknown and hypothetical. Epidemiological studies concentrate on small
variabilities in the incidence seen in different countries and within countries2,3. Etiological factors in
development of leukemias are hereditary disorders with susceptibility to chromosomal breakage4,5
exposure to radiation6,7 and chemicals like benzene8-11. This article focuses on basic
clinicoepidemiological features of adult leukemias in Pakistan. It highlights some important differences
in distribution of subtypes of leukeniias, age at presentation and presenting signs and symptoms as
compared to those from North America.
Patients and Methods
From July, 1992 to June, 1994 a total of 171 patients of Leukemia presented to the Department of
Oncology. The diagnosis was confinned on bone marrow aspiration and trephine biopsy. Of these, 113
patients were above 15 years of age, 58 belonged to the pediatric age group and were excluded from
the analysis. A precoded proforma for collecting data on the epidemiology of leukemias was developed
and filled forall patients. The factors included age, sex, subtypes of disease, socioeconomic status and
ethnic group. Prior histoiy of exposure to chemicals and radiation was sought. Family history for
hematological malignancies, solid tumors and non-malignant disorders was obtained. Presenting signs,
symptoms and performance status of the patients was recorded. The data was analysed using database
management system.
Results
Of 113 cases, 43 (3 8%) were of acute lymphoblastic, 44 (39%) acute myeloid and 20 (18%) chronic
myeloid leukemias. There were only 6 (5%) cases of chronic lymphocytic leukemia.
Acute lymphoblastic leukemia (ALL)
Forty-three cases of ALL were seen. There was significant male predominance. The presenting ages

ranged from 16 to 94 years (mean of 33 years). The mean duration of symptoms was 6 months (Table I,
Figure 1).

Majority of patients were Punjabis (93%). belonging to middle class (56%). Exposure to pesticides and
tobacco was infrequentand only 5% of cases used alcohol. No patient reported exposure to radiation
(Table II). The patients were generally a healthy population pnorto developing leukemia, only one had
Downs syndrome. Positive family history of leukemiawas obtained in one and hepatocellular
carcinoma in another patient. No familial or geographical clustering of leukemias was identified. Two
patients had a family history of ischemic heart disease, diabetes mellitus and renal calculi (Table II).

ECOG (Eastern Cooperative Oncology Group) per-formance status land II was present in 60% and
status III orIV in 39% of cases. The main presenting symptoms were fever, weight loss and bleeding
and signs hepatosplenomegaly and lymphadenopathy (Table I). Tumor fever was present in 84%
patients and 16% had documented infections. Only three patients had received priorchemothenpy.
Majority of patients presented immediately after diagnosis.
Acute Myeloid Leukemia (AMIL)
A total of 44 patients of AML were seen. Their ages ranged from 17 to 72 years ( median 36 years)as
shown in Figure 2.

The avenge duration of symptoms was 4 months. Male to female ratio was 2.7:1. Majority were
Punjabis who belonged to the middle socioeconomic class. History of exposure to chemicals like
fertilizers, insecticides and pesticides was present in 11.5% cases. Only one patient gave a history of
exposure to radiation. There were 29% smokers while only one gave a history of alcohol use (Table II).
Majority (84%) were healthy prior to developing acute leukemia. Coronary artery disease and diabetes
mellitus was present in 16% of patients and none had a prior history of cancer. Family history of cancer
was present in 7% cases (Table II). There was one case each of breast cancer and two cases of
hepatocellular carcinoma. Using WHO perfonnance status 64% belonged to land 11,36% had a
performance status of ill or IV The commonest complaint was bleeding/purpura followed by fever and
weakness/weight loss. On presentation 59% were febrile of which 81% had tumor fever while

infections accounted for 19%. Bleeding diathesis was present in 64% cases, 48% had hepatomegaly,
41% splenomegaly and 27% lymphadenopathy. Sixteen percent received chemotherapy and 2% had
undergone radiation therapy prior to presentation.
Chronic myeloid leukemia (CML)
Chronic myeloid leukemia was diagnosed in 20 patients. The age ranged from 16 to 55 years (median
34 years). Male to female ratio was 1.75:1. The mean duration of symptoms was 19 months. More than
90% of the patients were Punjabis. The population was evenly divided between the lower and middle
socioeconomic group. Nearly 60% were unemployed, 10% had history of exposure to insecticides or
pesticides, 10% were smokers and none gave history of exposure to radiation. Three (15%) patients
reportedapositive family history of hypertension, ischemic heart disease or chronic respiratory diseases.
Majority (82%) of the patients belonged to the WHO performance status I and II and 18% to
performance status III. The commonest complaints were weakness/malaise (40%), followed by
bleeding/purpura (30%), fever (30%) and cough (10%); 27% had fever on presentation. The fever was
due to the underlying malignancy in 89% of the cases with infections accounting for 11% of febrile
episodes. On presentation 90% of the patients had splenomegaly, 60% had lymphadenopathy and 50%
had hepatomegaly. Fourpatients had received pnor chemotherapy with Myleran and one had received
radiation therapy to the spleen.
Chronic lymphocy tic leukemia (CLL)
CLL was the least common leukemia, accounting for only six outof 113 patients. The age
rangedfrom45 to 65 years (average age 59 years). The male to female ratio was 2:1. The mean duration
of symptoms were 12 months. Five patients were from the lower socioeconomic group and one
belonged to the middle class. Two cases reported exposure to pesticides and fertilizers. No patient gave
a history of smoking oralcohol use. There was no history of exposure to radiation. All cases with CLL
reported are well. Family history of hepatocellular cancer and tuberculosis was present in one patient
each. There were four patients with performance status group I and II and two with ECOG performance
status III and IV. The chief complaints were fever (3 cases), weakness/weight loss (2 cases),
bleeding/purpura (1 case) and cough (1 case). Two patients had infectious fever on presentation, 2 had
a bleeding diathesis, three had hepatomegaly. five had splenomegaly and four lymphadenopathy.
Discussion
Hematological malignancies, especially leukemias and non- Hodgkin’s lymphoma are common in
South-East Asia than in the U.S.A. and Europe12. In a study, based on tumor registry data by Armed
Forces Institute of Pathology, Leukernias were the second most common malignancy seen in the adult
male patient population and the fourth commonest malignancy in the adult female patient population
from Northern Pakistan13. Data from Karachi, reported leukemias to be the fifth commonest
malignancy in adult patients of both sexes14. This is in contrast to the data based on NCI SEER
Program (National Cancer institute and Surveillance, Epidemiology and End Results) (1985-1987)
which reported adult leukernias to be an uncommon fonn of malignancy affecting approximately 5
persons per 100,000 in the United States annually1.
Acute myeloid leukemia, is five times more common than ALL’. In China AML is three times more
common than ALL12,15. AML and ALL had a similar distribution in our study wth a male
predominance similar to that reported in literature16. AMIL is more common in patients older than 50
years of age’. In our patients peak incidence occurred in the third decade of life with no progressive
increase in incidence with increasing age. Similar observations have been reported by others17 who
showed a peak incidence between 31 to 40 years in 54 patients of AML. Hassan et al18 reported 62
cases of AML where all morphological subtypes (except M4) occurred in ages between 25 and 29

years. The mean age of patients with M4 disease was 46 years. Acute lymphocytic leukemia (ALL) on
the other hand showed peaks in the second and third decade of life. Leukemia are more common in
higher socioeconomic settings19, however majority of our patients belonged to low or middle class;
only 10% belonged to the higher socioeconomic group. Since these patients are from three different
institutions, a wide socioeconomic spectrum was covered and the difference is probably not due to
selection bias alone. The etiology of most leukeniias, especially adult ALL, are unknown. The
contribution of heredity to leukemia has become increasingly important because of frequent genetic
reanangements. The strongest association of heredity is seen with Downs syndrome, in which there is a
20 fold increased risk of leukemia4. Hereditary disorders with a tendency to chromosomal breakage are
associated with an increased risk of AML5. Chrornosornal abnormalities were reported from AFIP20,
Rawalpindi, in 57% of 35 cases studied. Exposure to radiation, therapeutically or accidently, leads to an
increased risk of acute leukemias as seen in the survivors of the atomic bomb explosions in Japan6,7.
The overall incidence of leukemia increased 10 to 15 fold and was greater for ALL then AML. The
association of therapeutic irradiation with leukemia is best demonstrated in patients with ankylosing
spondylitis in whom radiation to the spine was associated with a five fold increase in acute leukemia2.
There was no exposure to radiation in our patients. Increased risk of AML with cigarette smoking in
certain cytogenetic subgroups2’ has been reported. Studies seeking an association with the use of
pesticides by farmers have not provided strong evidence for increased risk22,23. In the present study
30% patients gave a history of exposure to pesticides and fertilizers, however an association can only
be proved by long- term case-control studies. The mean duration of symptoms before presentation for
ALL and AML were 6 and 4 months respectively, this is in contrast to the data reported in Western
literature where patients present earlier. As a result of this delayed presentation, a higher proportion of
patients had bleeding diathesis, weight loss, hepatomegaly, splenomegaly and lymphadenopathy.
Similar findings have also been reported by others from Pakistan. Hepatomegaly and splenomegaly
were uncommon inAML. Palpable lymph node enlargement was also more common in patients with
ALL. As reported in literature symptoms of petechiae and ecchyrnoses were more common in our
patients of AMIL.
CLL is the commonest leukemia of all, with an annual incidence of 1.8 to 3.0 per 100,000 population,
in the United States. Incidence is age related and increases with increasing age. It affects twice as many
men as women. In contrast it was the least common of all leukemias seen in our patients with a
significant male predominance. This decreased incidence of CLL has also been observed in Japanese
and other Asian populations. The relatively younger patient population, with a mean of 59 years, were
affected probably due to shorter life expectancy in our country. Chronic myeloid leukemia in our
populationwas three times as common as CLL. It also affected a younger age group with an age range
of 16 to 55 years. Eight outof20 patients were under3 Oyears ofage. Thisis incontrast to the Western
literature where CML is not seen more frequently than CLL. In conclusion, our study revealed
important epidemiological differences from the Western populationof leukemic patients. The
mostobvious differences were analmostequaldistributionof AML andALL. CML was three times as
common as CLL and CLL was the least common of all leukemias. The chronic leukemias affected a
much youngr age group although the male predominance was similar to that reported in literature. The
data was accumulated over a period of two years and defines a heterogenous population. However, data
collection needs to be continued in order to accumulate a larger sample and define these
clinicoepidemiological features to a greater extent.
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