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ABSTRACT

There is lack of information about leukemias in Yemen. The purpose of this study is to evaluate the pat-

tern of adult leukemias at Al-Jomhori Educational Hospital in Sana’a, Yemen and to compare it with available

data from Saudi Arabia. Data concerning age, sex, area of residence whether rural or urban and the type of

leukemia were collected and analyzed. The age range of patients was 15 to 96 years. Diagnosis was based

on bone marrow aspiration cytology and cytochemistry. Between November 1999 and November 2003 a to-

tal of 169 cases of leukemia were diagnosed. AML was the most common (39.1%) followed in descending or-

der by CML (25.4%), ALL (23.7%) and CLL (11.8%). The male to female ratio was 1.14:1 for all the types,

1.06:1 for AML, 2.64:1 for ALL, 0.65:1 for CML and 1:1 for CLL. AML was most common among patients

aged 40-59 years old (30.3%) followed by ≥ 60 years old (25.8%). ALL was most common among young pa-

tients < 20 years old and CLL among elderly patients whereas CML was most common among middle aged

patient. The rural to urban residence ratio was 2.8:1 for all the types. Leukemia is an important health prob-

lem in Yemen and the pattern of adult leukemias is comparable in certain aspects to that reported from diffe-

rent regions of Saudi Arabia. The study recommends implementation of preventive, diagnostic and therapeutic

strategies for leukemias in Yemen.
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ÖZET

Yemen Sana’a Al-Jomhori E¤itim Hastanesi’nde eriflkin lösemilerin özellikleri

Yemen’deki eriflkin lösemiler hakk›nda bilgi s›n›rl›d›r. Bu çal›flman›n amac› Yemen Sana’a Al-Jomhori E¤itim

Hastanesi’ne baflvuran eriflkin lösemili hastalar›n özellikleri hakk›nda bilgi edinmektir. Yafl, cinsiyet, yerleflim ye-

ri ve lösemi tipi ile ilgili veri toplanm›fl ve de¤erlendirilmifltir. Hastalar›n yafl› 15-96 aras›nda de¤iflmektedir. Has-

ta tan›lar› kemik ili¤i aspirasyon sitolojisi ve sitokimya ile yap›lm›flt›r. En s›k AML gözlenirken (%39.1), bunu aza-

lan s›kl›kta KML (%25.4), ALL (%23.7) ve KLL (%11.8) izlemektedir. Tüm lösemiler için erkek/kad›n oran›

1.14:1 iken, bu oran AML’de 1.06:1, ALL’de 2.64:1, KML’de 0.65:1 ve KLL’de 1:1 bulunmufltur. K›rk-ellidokuz

yafl aras›nda en s›k AML gözlenirken (%30.3), 60 yafl üzerinde %25.8’dir. ALL 20 yafl›ndan küçük genç hasta-

larda, KLL yafll› hastalarda ve KML orta yafll› hastalarda s›kt›r. K›rsal kesim/flehir oran› ise tüm tiplerde 2.8:1’dir.



INTRODUCTION

Leukemia is a dreadful disease causing
tremendous suffering to patients and relati-
ves. Physicians dealing with leukemias in de-
veloping countries face a great challenge with
their diagnosis and management, which de-
mand advanced and very expensive facilities.
Most of these facilities are lacking in Yemen,
which constitute an impediment for stan-
dard management. Lack of information abo-
ut leukemias in some developing countries
may be a factor that health authorities do
not include it seriously in their plans. Epide-
miologic observations indicate that environ-
ment and life style are the major determi-
nants of the geographical pattern of can-
cer[1]. The purpose of this study is to evalu-
ate the pattern of leukemias at Al-Jomhori
Educational Hospital in Sana’a, Yemen and
to compare it with available data from Saudi
Arabia, with a view of elucidating possible
etiological factors. Study of the epidemiologi-
cal pattern of leukemia is helpful in planning
preventive and management strategies. This
is the first study of its kind in Yemen.

MATERIALS and METHODS

Al-Jomhori Educational Hospital is one of
the largest hospitals in Sana’a, the capital of
the Yemen Republic. The Hematology unit
was established in November 1999 within
the medical department with the aim of de-
aling with hematological diseases including
hematological malignancies. We have limited
diagnostic facilities and inadequate facilities
for standard management. The study inclu-
ded all adult patients with leukemia who we-
re diagnosed at our hospital between Novem-
ber 1999 and November 2003. Most of these

patients were referred from other hospitals
and clinics in Yemen with non-specific diag-
nosis such as fever, anemia, pancytopenia or
splenomegaly for investigation. Unfortuna-
tely many of these patients were misdiagno-
sed and given courses of antimalarials, anti-
leshmanials and antibiotics before referral.
Some also were given haematincs and seve-
ral units of blood transfusion. Few patients
were referred with the suspicion of leukemia
because of high WBC count. All patients inc-
luded in the study are Yemenis and came
from the different regions of Yemen. After
evaluating the clinical and laboratory data
diagnosis was based on bone marrow aspira-
tion cytology and cytochemistry for subty-
ping acute leukemias. Immunophenotyping,
cytogenetics and molecular biology facilities
are not available in Yemen. However for some
patients with chronic myeloid leukemia blo-
od samples were sent abroad for cytogenetic
analysis showing the Philadelphia chromoso-
me positive result. Data concerning age, sex,
area of residence whether rural or urban and
the type of leukemia were collected. A total of
169 cases of leukemia were analyzed. The
age range of patients was 15 to 96 years.

RESULTS

A total of 169 patients with leukemia were
diagnosed during the 4 years study period
between November 1999 and November 2003.

Acute myeloid leukemia (AML) was the
most frequent morphologic type [n= 66
(39.1%)] followed in descending order by
chronic myloid leukemia (CML) [n= 43
(25.4%)], acute lymphocytic leukemia (ALL)
[n= 40 (23.7%)] and chronic lymphocytic le-
ukemia (CLL) [ n= 20 (11.8%)]. The male to
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Lösemi, Yemen’de önemli bir sa¤l›k sorunudur ve akut lösemilerin da¤›l›m› çeflitli yönleri ile Suudi Arabistan’›n

de¤iflik bölgeleri ile benzerlik tafl›r. Bu çal›flma Yemen’de lösemiler için koruyucu, tan› koyucu ve tedavi edici

stratejilerin oluflturulmas›n› önermektedir.

Anahtar Kelimeler: Lösemi, Eriflkin, Epidemiyoloji, Yemen.



female ratio for all leukemias was 1.14:1, for
AML 1.06:1, for ALL 2.64:1, for CML 0.65:1
and for CLL 1:1 (Table 1). Table 2 shows the
age-related distribution of leukemias. AML
was most frequent in patients aged 40-59 ye-
ars old (30.3%) followed in descending order
by ≥ 60 years old (25.8%), 20-29 years old
(18.2%) and 30-39 years old (13.6%). It was
least common among patients < 20 years old
(12.1%). ALL was most frequent among pati-
ents < 20 years old (60%) followed in descen-
ding order by 20-29 years old (22.5%), 30-39
years old (10%) and ≥ 60 years old (5%). It
was least common among patients 40-59 ye-
ars old (2.6%). CML was most frequent
among middle aged patients 30-39 years
old (32.5%) and 40-59 years old (25.6%).
CLL was most frequent among elderly pati-
ents ≥ 60 years old (60%), none of the pati-
ents was less than 40 years old.

One-hundred-twenty-five patients (74%)
with leukemia were living in rural areas. This
high relative incidence was consistent among

all types: 50 (75.8%) with AML, 29 (72.5%)
with ALL, 30 (69.8%) with CML and 16 (80%)
patients with CLL were living in rural areas
(Table 3).

DISCUSSION

Leukemia is an important group of the
malignancies reported in the Middle East. It
was hypothesized that the Middle East co-
untries have higher rates of leukemias, with
respect to non-Hodgkin’s lymphoma, which
were claimed to be three times more common
than in Europe and the USA[2]. This hypot-
hesis was also claimed by El-Akkad et al who
found that relative frequency rate (RFR) of
lymphoid and myeloid leukemias in Saudi
Arabia were three to four times higher than
in other parts of the world[3]. A high inciden-
ce of leukemia relative to other malignancies
was reported from several regions of Saudi
Arabia. Among 15, 115 cancer patients seen
at King Faisal Specialist Hospital and Rese-
arch Center (KFSH & RC), leukemia ranked

Turk J Haematol 2005;22(1):31-35 33

Pattern of adult leukemias at Al-Jomhori
Educational Hospital, Sana’a, Yemen Al-Ghazaly J.

Table 1. The sex distribution of patients with leukemia at Al-Jomhori Educational Hospital, Sana’a, Yemen

Type of leukemia Male n (%) Female n (%) Ratio (M/F) Total Percentage

AML 34 (51.5) 32 (48.5) 1.06:1 66 39.1

ALL 29 (72.5) 11 (27.5) 2.64:1 40 23.7

CML 17 (39.5) 26 (60.5) 0.65:1 43 25.4

CLL 10 (50) 10 (50) 1:1 20 11.8

Total 90 (53.3) 79 (46.7) 1.14:1 169 100

Table 2. The age-related distribution of patients with leukemia at Al-Jomhori Educational Hospital, Sana’a,
Yemen

Type of 15-19 years 20-29 years 30-39 years 40-59 years ≥ 60 years
leukemia n (%) n (%) n (%) n (%) n (%) Total Percentage

AML 8 (12.1) 12 (18.2) 9 (13.6) 20 (30.3) 17 (25.8) 66 39.1

ALL 24 (60) 9 (22.5) 4 (10) 1 (2.5) 2 (5) 40 23.7

CML 1 (2.3) 8 (18.6) 14 (32.6) 11 (25.6) 9 (20.9) 43 25.4

CLL 0 0 0 8 (40) 12 (60) 20 11.8

Total 33 (19.5) 29 (17.2) 27 (16) 40 (23.7) 40 (23.6) 169 100



as the second most frequent neoplasm[4]. Le-
ukemia was the second most frequent cancer
in Madina Al-Munawara and the third most
common malignancy in the Asir and Al Baha
regions[5-7]. Lymphoma/leukemia was the
third most common cancer in the Gizan pro-
vince[8]. Leukemia ranked as the seventh
most common cancer among 5000 cancer
cases seen at Riyadh Armed Forces Hospi-
tal[9]. Among 22, 836 adult cancer cases se-
en at KFSH & RC, leukemia ranked as the
fifth most frequent cancer[10]. A population
based study in the Eastern region of Saudi
Arabia point to a high incidence rate of le-
ukemia[11]. A high incidence rate of leukemia
was also reported from Jordan, Syria, Leba-
non and from Egypt[8]. Acute leukemias we-
re among the most common neoplasms re-
ported from Kuwait and from Baghdad tu-
mor registry[11].

There is no reported data about the epide-
miology of cancer in Yemen and this is the
first attempt to study the pattern of leukemi-
as. A total no of 169 cases of leukemia over a
4 years period at Al Jomhori Educational
Hospital in this study approximate the no of
772 leukemia cases seen over 18 years
(1976-1993) at KFSH & RC and 124 cases
seen over 2 years among Saudis and non-Sa-
udis in the Eastern region of Saudi Arabia
although this figure included both pediatric
and adult cases[10,11]. The figure in this
study is higher than the no of 57 adult leuke-
mia/myeloma cases seen during the nine ye-
ars period (1987-1995) at King Fahd Hospi-

tal in the Al-Qassim region of Saudi Arabia
and also higher than the no of 197 cases se-
en over a 13 years period (1981-1993) in Ma-
dina Al-Munawara[5,12].

The study shows AML to be the most fre-
quent morphologic type and is approximately
twice as common as ALL. CML was the se-
cond most frequent type followed in descen-
ding order by ALL and CLL. In contrast, in
both the Eastern region and Al-Qassim regi-
on of Saudi Arabia, ALL was the most frequ-
ent followed in descending order by AML,
CML and CLL[11,12]. However these two stu-
dies included pediatric and adult patients
which influences the results because ALL is
generally more frequent in the pediatric po-
pulation.

This study shows a male to female ratio of
1.14:1 for all the types. There is a male pre-
ponderance for ALL with a male to female ra-
tio of 2.63:1, and a female preponderance for
CML with a male to female ratio of 0.65:1.
There is an almost equal sex incidence for
both AML and CLL. These findings are in
contrast to the male to female ratio of 1.66:1
and 1.4:1 for all the types in Madina Al-Mu-
nawera and for Saudis in Eastern region of
Saudi Arabia respectively[5,11]. Most of the
above data including ours are hospital based
that may be influenced by a referral bias
which is influenced by variations in disease
awareness, cultural barriers especially lin-
ked to the age and sex of the patient, incon-
venience of travel and distance involved[10].
However some data may be related to etiolo-
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Table 3. The residence distribution of patients with leukemia at Al-Jomhori Educational Hospital, Sana’a,
Yemen

Type of leukemia Rural (R) n (%) Urban (U) n (%) Ratio (R/U) Total

AML 50 (75.8) 16 (24.2) 3.1 66

ALL 29 (72.5) 11 (27.5) 2.6 40

CML 30 (69.8) 13 (30.2) 2.3 43

CLL 16 (80) 4 (20) 4 20

Total 125 (74) 44 (26) 2.8 169



gical factors which need to be evaluated. In
our study patients living in rural areas were
more frequent than those living in urban are-
as with a ratio of 2.8:1. This higher relative
incidence is consistent among all types of le-
ukemia. This may give an insight to the pos-
sible etiological factors. Most of these pati-
ents are farmers and report to be exposed to
chemicals and insecticides used in agricultu-
re without regulations and without protective
measures. Also it was observed that many pa-
tients with acute leukemia in this study gave
a history of heavy Qat consumption, which
has been exposed heavily to chemicals to has-
ten its growth. These observations need to be
supported by further studies. In the Eastern
region of Saudi Arabia chemicals associated
with petroleum and petrochemicals were pos-
tulated to explain the high incidence of leuke-
mias among males[11]. It was observed that
many patients referred to us from other hos-
pitals were misdiagnosed as malaria, leishma-
niasis or bacterial infections and were given
treatment accordingly. This misdiagnosis is
due to improper evaluation of certain features
of leukemia such as fever, anemia and spleno-
megaly, which are similar to those of common
infectious diseases in our country. This ca-
uses delay in referral of such cases, which af-
fects treatment outcome and prognosis.

In conclusion, leukemia is an important
health problem in Yemen and is comparable
in certain aspects to that seen in Saudi Ara-
bia. Chemicals used improperly in agricultu-
re are possible etiological factors in the Ye-
meni patients, which need to be further stu-
died. Awareness of the magnitude of the
problem demands implementation of preven-
tive, diagnostic and therapeutic strategies for
leukemias in Yemen as well as planning epi-
demiologic studies and research programs. 
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