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Hepatocellular carcinoma in Yemeni patients: a 
single centre experience over an 8-year period
A.K. Salem,¹ A. Abdulrab,² Y. Alfakeh ² and A. Aown ²

ABSTRACT We carried out a retrospective study of all patients admitted to Al-Thawra Teaching Hospital in Sana’a with 
hepatocellular carcinoma to study the disease profile in Yemeni patients and identify possible risk factors. During 
the 8-year study period, January 2001–December 2008, 251 patients were admitted with confirmed hepatocellular 
carcinoma. From hospital records we collected data on demographic characteristics, clinical manifestations, 
histological characters, viral markers, treatment and outcome. Around 75% of the patients were males. Age range 
was 26–75 years, mean 53.5 (SD 13.9) years. Most patients were farmers (73.7%) and had a history of chemical contact. 
Chronic hepatitis B virus infection (48.2 %) and hepatitis C virus infection (38.2%) were the most frequently identified 
risk factors. Qat chewing and smoking were not statistically significant risk factors. Right lobe involvement was seen in 
109 (43.4%) patients and 154 (61.4%) presented with multiple lesions. We found 187 (74.0%) patients had cirrhotic liver 
associated with hepatocellular carcinoma. Overall mortality rate within 6 months of admission to hospital was 24.3%. 
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سرطانة الخلية الكبدية في مرضى يمنيين: الخبرة المكتسبة في مركز وحيد على مدى 8 سنوات
أحمد قائد سالم، أمين عبد الرب، يوسف الفقيه، أروى عون

الخلية  بسرطانة  لإصابتهم  صنعاء  في  التعليمي  الثورة  مستشفى  في  قُبلوا  الذين  المرضى  جميع  شملت  استعادية  دراسة  الباحثون  أجرى  الخلاصـة: 
الكبدية، بُغْيَة دراسة ملف المرض لدى المرضى اليمنيين والتعرف على عوامل الاختطار المحتملة. فخلال فترة الدراسة التي استمرت ثماني سنوات، 
من كانون الثاني/يناير 2001 وحتى كانون الأول/ديسمبر 2008، تم قبول 251 مريضاً ثبتت إصابتهم بسرطانة الخلية الكبدية. وقد جمع الباحثون 
المعطيات من سجلات المستشفيات، وكانت تتناول الخصائص الديموغرافية، والمظاهر السريرية، والسمات الهيستولوجية، والواسمات الفيروسية، 
والمعالجة، والنتائج. ووجدوا أن ما يقرب من 75% من المرضى هم من الذكور، وممن يتـراوح مجال أعمارهم بين 26 و75 عاماً، )بوسطي مقداره 53.5 ± 
13.9 عاماً(؛ وأن معظم المرضى من الفلاحين )73.7%(، وأن لديهم سوابق تعرض للمواد الكيميائية، وكانت أكثر عوامل الاختطار التي تعرف عليها 

الباحثون تكراراً: العدوى بفيروس التهاب الكبد "بي" )48.2%(، و"سي" )38.2%(. ولم يكن لمضغ القات ولا للتدخين أهمية يُعْتَد بها إحصائياً كعوامل 
اختطار. وكانت إصابة الفص الأيمن واضحة لدى 109 مرضى )43.4%(، وظهرت آفات متعددة لدى 154 مريضاً )61.4%(. وتبينَّن أن 187 مريضاً 

)74%( لديهم تشمع كبدي مترافق مع سرطانة الخلية الكبدية. وبلغ المعدل الإجمالي للوفيات في غضون ستة أشهر من القبول في المستشفى %24.3.

Carcinome hépatocellulaire chez des patients yéménites : étude monocentrique sur huit ans

RÉSUMÉ Nous avons mené une étude rétrospective de tous les dossiers des patients admis au centre hospitalier 
universitaire Al-Thawra de Sanaa pour un carcinome hépatocellulaire, afin d'identifier le profil pathologique chez 
des patients yéménites et les facteurs de risque possibles. Pendant les huit années de l'étude, de janvier 2001 
à décembre 2008, 251 patients ont été admis pour un carcinome hépatocellulaire confirmé. Nous avons recueilli 
des données sur les caractéristiques démographiques et histologiques, les manifestations cliniques, les marqueurs 
viraux, les traitements et les résultats. Environ 75 % des patients étaient de sexe masculin. L'âge des patients allait 
de 26 ans à 75 ans. L'âge moyen était de 53,5 ans (E.T. 13,9). La plupart des patients étaient agriculteurs (73,7 %) 
et avaient des antécédents de contact avec des produits chimiques. Les facteurs de risque les plus fréquemment 
identifiés étaient une infection chronique par les virus de l'hépatite B (48,2 %) et de l'hépatite C (38,2 %). La 
mastication de khat et le tabagisme n'étaient pas des facteur de risque statistiquement importants. Le lobe droit 
était atteint chez 109 patients (43,4 %), et 154 d'entre eux (61,4 %) présentaient des lésions multiples. Nous avons 
observé que 187 patients (74,0 %) souffraient d'un foie cirrhotique concomitant d'un carcinome hépatocellulaire. 
Le taux de mortalité global à six mois de l'admission à l'hôpital était de 24,3 %. 
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Introduction

Hepatocellular carcinoma (HCC) is 
the third most common cause of can-
cer mortality in the world. It accounts 
for over half a million deaths per year 
[1]. More than 80% of these occur in 
the developing countries [1]. The inci-
dence rate of liver cancer varies widely 
from 52.1 per 100 000 population in 
China to 5.1 per 100 000 population 
in Northern Europe, depending on the 
geographical location and to exposure 
to viral etiology [1]. In the Middle East 
HCC is reported to account for about 
4.7%–7.3% of patients with chronic 
liver disease. [2]. A report from Yemen 
indicated that hepatocellular carcinoma 
was the most common gastrointestinal 
tumour, representing 38.66% of all gas-
trointestinal malignancy [3].

The epidemiology of HCC is 
characterized by marked demographic 
and geographic variations. There are 
great regional differences in the pathol-
ogy and epidemiology. The variation 
is greatly influenced by the etiology of 
the disease. [4]. The main recognized 
risk factors for HCC development are 
aflatoxin B1 ingestion and chronic viral 
hepatitis B and C infection; these are as-
sociated with over 80% of HCC world-
wide [4]. Schistosomiasis, a regional risk 
factor, has not proven to be a risk factor 
for HCC development [5]. Exposure 
to exogenous chemicals, such as insec-
ticides, pesticides and chlorination by-
products in drinking water, have been 
reported to be fundamental sources for 
hepatocarcinogenesis [6].

In a 2006 study, HCC developed 
in 70%–90% of cirrhotic patients, while 
only 10% of HCC patients have a non-
cirrhotic liver, nor even have inflam-
matory lesions [7]. Epidemiologic data 
from neighbouring countries differ 
widely with regard to primary risk fac-
tors. It has been attributed to hepatitis C 
virus (HCV) infection in Saudi Arabia 
[8,9], hepatitis B virus/hepatitis D virus 
(HBV/HDV) infection in Jordan [10] 
and HBV and HCV in Turkey [11,12]. 

Studies on HCC in Yemen are few, 
and are not documented in the local 
or international literature. This study is 
the first comprehensive study to eluci-
date HCC in Yemen. Our aim was to 
determine the profile of hepatocellular 
carcinoma in Yemeni patients and to 
identify possible risk factors.

Methods

The study was conducted at Al-Thawra 
Teaching Hospital, a teaching and refer-
ral hospital providing special care for 
patients from the whole of Yemen. Over 
a period of 8 years, January 2001–De-
cember 2008, a total of 435 patients were 
admitted into hospital with suspicion of 
HCC on a clinical basis. Only 251 of 
these fulfilled the inclusion criteria, any 
1 of: abnormal liver morphology with a 
tumour nodule on ultrasonography or 
on computer tomography (CT) scan 
or magnetic resonance imaging (MRI); 
elevated α-fetoprotein level (> 400 ng/
mL) in the presence of a liver nodule; 
biopsy-proven HCC.

Data about patients were collected 
from hospital records, reviewed and 
organized according to the following: 

•	 sociodemographic characteristics 
including: age, sex, occupation, resi-
dence (urban or rural), specific habits 
(e.g. use of qat or shama);

•	 history of exposure to risk factors of 
viral hepatitis such as blood transfu-
sion, schistosomiasis and personal 
habits; 

•	 clinical data: symptoms, and signs, 
diagnostic tools and clinical staging;

•	 laboratory findings: haematological 
status, liver function tests, renal func-
tion tests;

•	 radiological data: site of the tumour, 
multiplicity of lesions, tumour bur-
den, abdominal metastases by ab-
dominal ultrasound and/or CT scan 
and chest metastases by chest X-ray;

•	 pathological data: tumour grading, 
histological classification, tumour 

markers and association of liver cir-
rhosis;

•	 pattern of serological markers: 
α-fetoprotein level, schistosomiasis 
serology, hepatitis B surface anti-
gen (HBsAg), and HCV antibodies 
(HCV-Ab);

•	 mortality while hospitalized (hospital 
stay ranged from 1 week to 6 months. 
HCV-Ab was detected using sec-

ond generation ELISA (Boehringer 
Mannheim Immunodiagnostics for 
ES-300). HBsAg was confirmed by 
ELISA test (Abbot Laboratories), and 
α-fetoprotein level was tested using the 
method of Abbot Laboratories.

Diagnosis of HCC was based on 
histopathological examination and/or 
detection of hepatic focal lesions by 2 
imaging techniques (ultrasonography 
and dynamic CT) plus α-fetoprotein 
level ≥ 200 ng/mL.

Statistical data 
All data were statistically analysed using 
SPSS, version 13. We used the χ2 test to 
detect significant associations between 
proportions. A univariate model was 
used to determine the impact of the 
various risk factors on HCC. The inde-
pendent factors were age, sex, history 
of blood transfusion, schistosomiasis, 
HCV-Ab, HBsAg positivity, occupation 
and personal habits. A P-value of < 0.05 
was considered to indicate statistical 
significance.

Results

During the 8 years covered by our 
study, 251 patients were admitted to 
the hospital and confirmed as having 
HCC. Cirrhosis coexisted with HCC 
in 187 patients, 64 patients were coded 
as non-cirrhotic HCC. The majority of 
the patients (189) were males (75.3%) 
(Table 1), giving a male to female ratio 
of 3.05:1. (χ² = 24, P = 0.001). 

Table 1 shows the characteristic of 
patients with HCC. Age ranged from 26 
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to 75 years with a mean of 53.5 [standard 
deviation (SD) 13.9] years. Almost half 
the patients were aged 41–60 years. The 
majority of the patients 203 (80.9%) 
came from rural areas. The patients were 
grouped according to their occupation 
into 4 groups as shown in Table 1. It is 
clear that most cases 185 (73.7%) were 
farmers who gave a history of chemical 
contact (insecticides/pesticides/ferti-
lizers), only 66 (26.3%) patients were 
not farmers. 

Clinical finding in patients

The majority of patients (98%) pre-
sented with frequent abdominal pain, 
followed by hepatomegaly (94%) and 

abdominal mass (61.0%); other mani-
festations are shown in Table 2. 

Characteristic features

The majority of the patients, 109 
(43.4%) had right lobe involvement and 
154 (61.3%) presented with multiple 
lesions. The size of the single focal lesion 
was > 10 cm in 61 (62.9%) patients, 
5–10 cm in 23 (23.7%) and only 13 
(13.5%) had a lesion < 5 cm (Table 3).

Histopathological study

Tissue specimens for histopathologi-
cal examination were obtained for 217 
(86.4%) patients: 153 (70.6%) through 
percutaneous true-cut biopsy, open 

biopsy in 35 (16.1%) and fine needle 
aspiration in 29 (13.3%). However, in 
34 (13.6%) patients the diagnosis was 
established by high serum α-fetoprotein 
besides the malignant character of the 
tumour via ultrasonography, CT scan 
or MRI. 

Histopathological types found in 
our cases were trebecular (47.2%), 
mixed (22.12%), acinar (11.52%), 
pseudo papillar (10.6%) and fibrolamel-
lar (9.22%). 

Risk factors and personal 
habits
The risk factors and personal habits of 
our patients with HCC are illustrated 
in Tables 1 and 4. Most of our patients 
217 had hepatitis virus infection .Virus 
markers were negative in only 13.5% of 
the patients and this was more obvious 
in non-cirrhotic cases. HBsAg positive 
cases accounted for 121 (48.2%) cases 
and 96 (38.2%) were HCV Ab positive. 
HCV-Ab-positive cases were at double 
risk, while HBsAg had almost triple the 
risk of developing HCC. Double infec-
tion (HBsAg and HCV Ab) was found 
in only 6 patients. Occupation (being a 
farmer) was also significantly associated 
with HCC (P = 0.01) (Table 4).

Residents of rural areas, patients 
with previous history of schistosomiasis 
and/or blood transfusion were not sig-
nificantly associated with HCC in the 
univariate analysis (Table 4). 

Qat chewers accounted for 92.0% of 
the patients and smokers 75.3%. Chew-
ing tobacco (shama user) was reported 
in 21.9%; only a few patients reported 
that they consumed alcohol and only 
in small amounts. Schistosoma serol-
ogy was positive in 91 (36.2%) patients. 
There was no statistically significant 
difference between cirrhotic and non-
cirrhotic patients with HCC regarding 
the above risk factors (Table 4). Serum 
α-fetoprotein level was greater than 
200 ng/mL in 44.6% of the patients.

The patients with HCC who did not 
have cirrhosis were younger than those 

Table 1 Sociodemographic characteristic and serological markers of patients 
(n = 251) with hepatocellular carcinoma admitted to Al-Thawra Teaching Hospital 
during 2001–2008

Characteristic No. %

Age (years)

21–40 45 17.3

41–60 123 49.0

61–80 83 33.1

Sex 

Male 189 75.3

Female 63 24.7

Residence

Rural 200 79.7

Urban 51 20.3

Occupation

Farmer 185 73.7

Builder 31 12.3

Housewife 20 8.0

Other 15 6.0

Habita

Qat chewing 231 92.0

Smoking 189 75.3

Tobacco chewing (shama) 95 21.9

Risk factor 

Blood transfusion 30 12.0

Hepatitis B infection 121 48.2

Hepatitis C infection 96 38.2

Schistosomiasis 88 35.0

Dual infectionb 6 2.4

α-fetoprotein (> 200 ng/mL) 112 44.6
aEach patient had ≥ 2 habits. 
bDual infection: hepatitis B + hepatitis C.
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with cirrhosis, but the difference was 
not statistically significant (P < 0.05) 
(Table 4).

Treatment and outcome of 
patients with HCC 
Tumour eligibility-for-treatment criteria 
in our hospital are: single nodule of < 5 cm 
without evidence of vascular invasion, or 
less than 3 nodules < 3 cm each with the 
absence of portal vein thrombosis. 

Tumours > 5 cm in diameter were 
not considered eligible for any other 

curative treatment such as liver trans-
plantation, percutaneous ethanol ab-
lation, or radio frequency ablation. In 
any case, these types of therapy are not 
available in Yemen. 

The majority of our patients with 
HCC 146 (58.2%) were given chemo-
therapy in the form of doxorubicin and 
tamoxifen. Another 68 (27.1%) received 
supportive therapy only because of the 
advanced nature of the disease and gen-
eral deteriorated condition. Surgery was 

performed for 6 (2.4%) patients (Table 
5). We had no further information on 
treatment regime or outcome for the 31 
(12.4%) patients who were sent abroad 
for treatment. The overall mortality 
rate within 6 months of admission to 
hospital was 24.3%. We were not able 
to follow up for more than 6 months. 
This was mainly due to the fact that 
the majority of patients lived in rural 
areas where there are no local medi-
cal facilities. Coming to our hospital 
for follow-up was difficult for them for 
financial reasons. Additionally, many 
of the patients are illiterate and they are 
not aware about the disease; they do not 
take the medical advice seriously and do 
not attend for follow-up.

Discussion

Worldwide, HCC is one of the most 
common malignancies associated with 
poor prognosis. [13]. The magnitude 
of the problem of HCC in Yemenis has 
not been explored yet. There has been a 
remarkable increase of the proportion 
of HCC among Yemenis over the last 
8 years [2,14] compared with the pe-
riod before 2000, when HCC was rarely 
diagnosed [15]. Similar results have 
been reported from Egypt, Canada and 
the United States of America [16–18] 
.This rise in rates may be a result of 
the increasing risk factors such as the 
emergence of HCV, the contribution of 
HBV infection, exposure of the popula-
tion to carcinogens such as industrial 
chemicals and insecticides, pesticides 
and fertilizers, which are used in ag-
riculture without any governmental 
control. Moreover, the improvement in 
the diagnostic tools for HCC will affect 
the rates and the increased survival rate 
among patients with cirrhosis may allow 
time for developing HCC [19].

In this study HCC was about 3 
times more prevalent in men than in 
women: as has been shown consistently 
in other studies, incidence in males was 
considerably greater than for females; 

Table 2 Clinical presentation of patients (n = 251) with hepatocellular carcinoma 
admitted to Al-Thawra Teaching Hospital during 2001–2008 

Clinical finding at presentation No. %

Abdominal pain 246 98.0

Hepatomegaly 236 94.0

Abdominal mass 153 61.0

Jaundice 85 33.9

Ascites 81 32.3

Splenomegaly 78 31.1

Weight loss 58 23.1

Pruritus 57 22.7

Lower limb oedema 49 19.5

Haematemesis/melena 35 13.9

Anorexia 35 13.9

Shrunken liver 25 10.0

Chest pain/cough 19 7.7

Table 3 Characteristic features of hepatocellular carcinoma in 251 patients 
admitted to Al-Thawra Teaching Hospital during 2001–2008

Characteristic  feature No. %

Lesions

Unifocal (single) 97 38.6

Multifocal (multiple) 154 61.4

Site of lesion

Right lobe 109 43.4

Left lobe 67 26.7

Both 75 29.9

Size of single lesion (n = 97)

< 5.0 cm 13 13.5

≥ 5.0 cm 84 86.5

Metastases (n = 164)

Intra-abdominal 72 74.0

Chest 47 28.7

Lymph node 45 27.4

Portal vein thrombosis 32 12.7
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of our patients presented with multiple 
liver focal lesions and mostly with right 
lobe involvement. Single focal lesions 
were > 5 cm in most patients. Portal 
vein thrombosis was present in 12.7% 
of cases: these findings indicate that the 
HCC patients in our study presented 
late, which may be a result of low level 
of awareness about HCC and its inher-
ent dangers in the general population 
as a whole. The high poverty level in 
the population is another strong factor 
responsible for the late presentation as 
most would probably have visited the 
herbalists or religious homes (where 
treatment is based on religious faith) 
before ending up in the hospital. Valu-
able time would have been lost in the 
process. 

this is obvious in cirrhotic patients with 
HCC. Worldwide however, the high-
est male:female ratio was in the Asian 
Pacific region, where chronic HBV 
infection is endemic [20]. In Japan 
men were at 4.35 times greater risk of 
developing HCC than women. The 
reasons for the disparity are obscure, 
but may include environmental factors 
such as a higher prevalence of persis-
tent HBV or HCV infection, alcohol 
abuse, Qat chewing and smoking in 
men than in women [20]. Genetic and 
hormonal factors may also be impor-
tant [21–23]. It has been speculated 
that estrogens and androgens could 
modulate hepatocarcinogenesis and 
explain the higher incidence of HCC 
in men [3]. 

The prevalence of HCC occurring 
in a younger age group compared to the 
western population [24] suggests an 
early exposure to carcinogenic factors in 
Yemeni patients.

This study presents a number of 
findings that are different from others 
that have previously addressed HCC 
in the Middle East region. We found 
that the Qat chewer and shama user 
had higher prevalence of HCC than 
other groups and hepatoma occurred 
in relatively younger patients .These 2 
risk factors have not been addressed 
before and may have carcinogenic 
effects that enhance occurrence of 
HCC. 

The most notable finding of this 
study, however, was that the majority 

Table 4 Univariate analysis of hepatocellular carcinoma risk factors among patients with hepatocellular carcinoma, with 
(n = 187) and without (n = 64) cirrhosis, admitted to Al-Thawra Teaching Hospital during 2001–2008

Risk factor All With cirrhosis Without cirrhosis P-value

No. No. No.

Age (years)

< 60 168 132 36 0.045

≥ 60 83 55 28

Sex

Male 189 149 40 0.007

Female 62 38 24

HBsAg

Positive 121 101 20 0.002

Negative 130 86 44

HCV-Ab

Positive 96 80 16 0.015

Negative 155 107 48

Occupation

Farmer 185 130 55 0.01

Non farmer 66 57 9

Schistosoma

Positive 91 72 19 0.23

Negative 160 115 45

Qat chewer 

Positive 231 170 61 0.30

Negative 20 17 3

Shama user

Positive 88 62 26 0.45

Negative 163 125 38

HBsAg = hepatitis B surface antigen; HCV-Ab = hepatitis C virus antibody.
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