
CONCLUSION: HBV is the leading cause of HCC in 
Lebanon. Independent predictors of early mortality 
are elevated bilirubin, creatinine and HCC as first 
manifestation of disease. Prospective validation of a 
score based on these clinical parameters in predicting 
short-term survival is needed.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is a malignancy occurring 
most often in the setting of  liver cirrhosis. The causes 
of  the underlying liver disease differ according to the 
geographical distribution. Common risk factors for HCC 
include infection with hepatitis B virus (HBV), hepatitis C 
virus (HCV), cirrhosis of  any cause, alcoholic liver disease, 
and inherited metabolic diseases such as hemochromatosis 
and α1-ant i tr ypsin def ic iency. HCC occurs most 
commonly in sub-Saharan Africa and parts of  the Far East 
such as China, Taiwan, Korea, Japan, and Vietnam. HCV 
infection with advanced fibrosis or cirrhosis is the main 
cause of  HCC in Japan, South Africa, Egypt, the United 
States and Southern Europe[1-4]. In Northern and Central 
European countries, ethanol is still the leading cause of  
cirrhosis and is responsible for the majority of  HCC 
cases[5]. There has been no report on the epidemiology of  
HCC in Lebanon. Epidemiologic data from neighboring 
countries differ widely with the primary risk factor for 
HCC attributable to HBV in Turkey[6], HBV/HDV in 
Jordan[7], and HCV in Saudi Arabia[8,9]. 

The expected survival of  patients with HCC is an 
important parameter in predicting mortality on a liver 
transplantation waiting list. The prognostic factors for 
survival in patients with HCC have been identified in 
previous studies and sub-classified into 3 groups: (1) 
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Abstract
AIM: To study the epidemiology of HCC in Lebanon and 
prognostic factors predictive of early mortality.

METHODS: An observational follow-up cohort study of 
HCC cases diagnosed over a five-year period was carried 
out. Multivariate analysis was conducted to identify 
prognostic factors in comparison to Cancer of the Liver 
Italian Program (CLIP) score. Multiple variables including 
the etiology of underlying liver disease, the demographic 
characteristics of patients, and the severity of liver 
disease evaluated by the Child-Pugh score were studied. 
Tumor parameters included the time of diagnosis of HCC, 
alpha-fetoprotein level, number and size of nodules, 
presence of portal vein thrombosis, and treatment 
modalities. Death or loss of follow-up was considered as 
an end-point event.  

RESULTS: Ninety-two patients (mean 60.5 ± 22.3 
years) were included. Etiology of underlying disease 
was hepatitis B, C, and alcohol in 67%, 20%, and 
23.5% respectively. Child-Pugh class at diagnosis was 
A, B, and C in 34.8%, 39.3% and 25.8% respectively. 
Overall survival was 44.8%, 32.8% and 17.6% at 1, 2 
and 3 years respectively (mean F/U 40.2 ± 23.5 mo). 
Multivariate analysis identified three predictors of early 
mortality (< 6 mo): bilirubin > 3.2 mg/dL (P  < 0.01), 
HCC as first presentation of liver disease (P = 0.035), 
and creatinine > 1 mg/dL (P  = 0.017). A score based 
on these variables outperformed the CLIP score by Cox 
proportional hazard. ROC curve showed both models to 
be equivalent and moderately accurate.
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demographic characteristics including age and gender; (2) 
factors related to HCC such as tumor size, the number 
of  nodules, vascular invasion, the presence of  a tumor 
capsule or metastasis; and (3) factors related to underlying 
liver disease severity, including ascites, encephalopathy, 
or serum bilirubin. The Child-Pugh classification, used 
in patients with cirrhosis, only considers liver disease and 
not tumor characteristics. Orthotopic liver transplantation 
(OLT) is an excellent treatment for early hepatocellular 
carcinoma. There is, however, a paucity of  data on survival 
according to intention-to-treat analysis and on the rate 
of  dropout from the waiting list for OLT among patients 
with HCC due to shortage of  grafts. This is compounded 
by the fact that up to 30% of  eligible patients develop 
contraindications to the procedure while waiting for 
a donor. All of  the above result in less than optimal 
prediction of  early mortality in HCC patients, particularly 
in populations who present with advanced disease and 
where therapeutic options may be limited. The aim of  the 
present study was to describe the epidemiology of  HCC 
in Lebanon, and to identify factors predictive of  early 
mortality in our patients who could seldom benefit from 
liver transplantation. 

MATERIALS AND METHODS
Patients
The study is a multicenter follow-up cohort study 
consisting of  92 patients diagnosed with HCC between 
1998 and 2003. The study involved three university 
hospitals in Beirut: Hotel-Dieu de France (Université Saint 
Joseph), American University of  Beirut Medical Center, 
and Saint-Georges Hospital (Balamand University Medical 
School). Patients were identified from the medical records 
and from specialty liver clinics. Information regarding 
deceased patients was obtained from medical records and 
prospective follow-up was continued for new and existing 
patients. Multiple variables including the etiology of  
underlying liver disease, the demographic characteristics of  
patients including age and gender, and the severity of  liver 
disease evaluated by the Child-Pugh score were studied. 
Tumor parameters included the time of  diagnosis of  
HCC, alpha-fetoprotein level, number and size of  nodules, 
presence of  portal vein thrombosis, and treatment 
modalities. Death or loss of  follow-up was considered as 
an end-point event.

HCC was diagnosed according to any one of  the 
following criteria: (1) an abnormal liver morphology 
with a tumor nodule that is enhanced during the arterial 
phase following intravenous contrast injection on CT-
scan or MRI. (2) an elevated alpha fetoprotein level > 400 
ng/mL in the presence of  a liver nodule, and (3) biopsy-
proven HCC[10]. Patients who did not meet one or more 
of  these diagnostic criteria were not included in the study. 
Cirrhosis was confirmed according to histology and/or 
by clinical and biochemical signs of  hepatic insufficiency, 
ascites, esophageal varices, and ultrasonographic signs 
of  portal hypertension. Tumor eligibility-for-treatment 
criteria included: a single nodule of  less than 5 cm without 
evidence of  vascular invasion, or less than 3 nodules of  
< 3 cm each with the absence of  portal vein thrombosis. 

Tumors more than 5 cm in diameter were considered 
eligible for surgical resection when there was no evidence 
of  vascular invasion and when surgical resection was 
technically possible. These patients were not considered 
eligible for any other curative treatment namely liver 
transplantation, percutaneous ethanol ablation, or radio 
frequency ablation. Patients who had tumors eligible for 
a curative treatment were further selected according to 
transplantation indication with an upper age limit of  65 
years.

Statistical analysis
Biochemical data were collected at the time of  diagnosis 
of  hepatocellular carcinoma. Quantitative data were 
expressed as mean ± standard deviation and range. Group 
comparisons used the two-sample t-test or the Mann-
Whitney test for quantitative variables and the two-tailed 
Fischer’s exact test was used for qualitative variables. 
Comparison of  survival used the Kaplan-Meier model, the 
log-rank test and receiver operating characteristic (ROC) 
curve.

RESULTS
Etiology
Characteristics of  the 92 HCC patients are shown in 
Table 1. The mean age was 60.5 ± 22.3 years and the sex 
ratio was 5.6:1 (M/F, 78/14).  In 77 patients (83.7%), the 
etiology of  the underlying liver disease was viral. HBV 
infection was found in 62 patients (67.4%) compared to 18 
patients (19.6%) with HCV infection. Alcohol abuse was 
found in 22 patients (23.9%) but was the only cause of  

Age(yr) At diagnosis of cirrhosis before 
development of HCC

56.0 ± 26.3

At HCC diagnosis 60.5 ± 22.3
Gender Male 78 (84.8)
Etiology HBV 62 (67.4)

HCV 18 (19.6)
HBV + HCV 77 (83.7)
Alcohol abuse 22 (23.9)

Liver disease 
severity at time 
of diagnosis

Child-Pugh A 32 (34.8)
Platelet count < 75 000 16 (17.4)
Bilirubin > 3.2 mg/dL 25 (27.2)
Albumin < 30 g/L 46 (50)
Mean MELD score 9.43 ± 7.58

Tumor
characteristics

Single nodule 41 (44.6)
2-3 nodules 19 (20.7)
Diffuse 33 (35.9)
Portal vein obstruction1 31 (34.8)

Follow-up and
survival

HCC as first presentation of liver 
disease

53 (57.6)

Mean F/U prior to HCC in those 
with known liver disease

40.2 mo

Mean follow-up after HCC diagnosis 16.4 mo
Mean survival 14.9 mo

Table 1  Characteristics of the 92 patients with hepatocellular 
carcinoma n  (%)

1Three patients had multiple nodules without details regarding vascular 
invasion or size of the nodules.
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liver disease in only 8.2% of  our patients. Miscellaneous 
causes included autoimmune hepatitis, primary biliary 
cir rhosis, hemochromatosis, and tyrosinemia and 
accounted for 5.9% of  cases.

Liver disease severity
HCC occurred in the setting of  cirrhosis in all but one 
patient. The Child-Pugh class at time of  diagnosis of  HCC 
was A, B, and C in 32 (34.8%), 35 (39.3%), and 23 (25.8%) 
cases respectively.  Model of  end stage liver disease 
(MELD) score was calculated in 79 patients, and the 
mean was 9.4 ± 7.6. MELD score was < 12, 12-16, 16-24, 
and >24 in 68.4%, 12.7%, 12.7%, and 6.3% of  patients 
respectively.

Tumor characteristics
The diagnosis of  HCC was established during follow-
up of  liver cirrhosis in 36 patients (42.4%) with a mean 
follow-up period of  40 mo (median = 24 mo). In 13 
patients (36.1%), HCC was diagnosed during the first 
two years following the diagnosis of  cirrhosis, and in 
26 patients (72.4%), within 5 years. The size of  tumor 
nodules ranged from 1 cm to 20 cm with a mean of  5.6 
cm.  The number of  nodules was 1, 2, and 3 in 41 (46.1%), 
14 (15.7%), and 5 (5.6%) patients respectively; 29 patients 
(32.6%) had diffuse HCC. Portal vein thrombosis was 
present in 29 patients (38.2%). Forty patients (43.5%) had 
a single tumor of  less than 5 cm or less than 3 nodules < 
3 cm of  diameter; ten of  those patients had evidence of  
vascular invasion. The number of  patients having a tumor 
considered eligible for a curative treatment was 32 (34.8%) 
versus 60 (65.2%) that were ineligible for curative resection 
on account of  diffuse disease or tumor-associated with 
portal vein thrombosis.

Eligibility for curative treatment
Thirty-two patients had tumors considered eligible for 
curative treatment, but only 15 (46.9%) patients could 
benefit from such therapy. This was primarily due to the 
inability to perform a curative treatment at first intent 
because of  age, tumor location for surgical resection, 
the lack of  regular organ allocation program, or general 
contraindications other than hepatic disease severity 
quantified by the Child-Pugh score. When patients older 
than 70 or 65 were excluded, eligibility for a curative 
treatment decreased to 25.8% or 20.2% respectively. 
Other causes of  failure to treat were the surveillance 
of  small nodules of  1-2 cm of  diameter, or patients 
awaiting OLT with no other therapeutic possibilities.  
Fifty-nine patients (64.1%) did not benefit from any 
treatment because of  either decompensated liver disease 
or advanced tumor cases; in the remaining cases, treatment 
consisted of  percutaneous ethanol injection (7 patients), 
chemoembolization (17 patients), OLT (8 patients) and 
surgical resection (7 patients). Eight patients had more 
than one treatment modality. There was a trend towards 
a difference in eligibility for treatment between patients 
presenting with HCC as first manifestation of  liver disease 
(21% eligible for a curative treatment), compared to those 
discovered on routine screening for HCC (41% eligible 
for a curative treatment), although this difference did not 

reach statistical significance (P = 0.13).

Survival and follow-up
Overall survival was 44.8%, 32.8%, and 17.6% at 1, 2, 
and 3 years respectively. Individual prognostic factors 
were studied using the Log rank method.  Survival was 
studied with respect to multiple parameters including 
prothrombin time, platelet count, bilirubin value, albumin, 
creatinine, alpha-fetoprotein, the diameter of  the largest 
nodule, the presence of  portal vein thrombosis, eligibility 
for curative treatment, Child-Pugh score, MELD score, 
the presence of  ascites, the etiology of  liver disease, and 
the grading of  esophageal varices. Prognostic factors 
identified in univariate analysis included age > 55, bilirubin 
< 3.2 mg/dL, HCC as the first manifestation of  liver 
disease, eligibility for a curative treatment, International 
Normalized Ratio (INR) < 2, MELD score > 18, and the 
presence of  portal vein thrombosis. Univariate analysis of  
overall survival (Table 2) failed to demonstrate a significant 
difference in survival with respect to Child-Pugh score 
in HCC patients. The mean survival was 31.4, 18.1, and 
24.4 months respectively in Child-Pugh class A, B, and 
C patients (P = 0.10). In multivariate analysis using Cox 
regression model; survival in HCC patients was related to 
age < 55 at diagnosis of  HCC (P = 0.004), bilirubin value 
< 3.2 mg/dL (P = 0.014), and HCC developing in the 
setting of  known liver disease (P = 0.016).

Factors associated with six month survival are shown in 
Table 3. Death occurred within six months in 31 patients 
(38.3%). Survival beyond six months was associated 
with INR < 2, bilirubin < 3.2 mg/dL, tumor less than 
5 cm of  diameter or three nodules of  less than 3 cm of  
diameter without portal vein thrombosis, MELD score 
< 16, lower Child-Pugh class, and the absence of  portal 
vein thrombosis. Mean creatinine level, INR, and MELD 
score were lower in patients with > 6 mo survival. In 
multivariate analysis using Cox regression model, bilirubin 

Table 2  Univariate analysis of overall survival in HCC patients

Criteria Median
 survival

(mo)

Mean
survival
(mo)

Log
rank P

Age at diagnosis of 
HCC (yr)

< 55 18 40 0.008
> 55   8 14

Child-Pugh score A 25      31.44 0.103
B 10     18.14
C   4   24.5

Bilirubin < 3.2 mg/dL 15 23 0.015
> 3.2 mg/dL   3 14

HCC diagnosis Known liver
 disease

25 33 0.003

As first
 manifestation of 
liver disease

  6 12

Eligibility for 
treatment

No 15   6 0.005
Yes 27 33

INR < 2 12 23 0.029
> 2   2   9

Portal vein 
thrombosis

Absent 14 23 0.021
Present   3 12
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> 3.2 mg/dL (P = 0.001), creatinine > 1 mg/dL (P = 0.017), 
and HCC as the first manifestation of  liver disease (P = 
0.035) were independent predictors of  survival less than 
six months (P = 0.006). Short-term survival (> 6 mo) was 
69.2%, 56%, 45.8%, and 0% when none, one, two, or all 
of  these 3 independent factors were present (P = 0.0002) 
(Figure 1). In comparison, the CLIP score predicted short-
term survival in our patient population was 69.3%, 68%, 
and 29.6% when the score was respectively 0-1, 2-3, or 
4-6 (Log rank P = 0.047) (Figure 1). A score based on 
the 3 clinical variables identified above (CBT score for 
creatinine, bilirubin, and tumor) outperformed the CLIP 
score by Cox proportional hazard. ROC curve showed 

both prognostic models to be equivalent and of  moderate 
accuracy (Figure 2).

DISCUSSION
HCC is a relatively rare cancer in Lebanon, ranking 14th 
among both males and females, with an age standardized 
rate of  3.5 and 2.2 per 100 000 respectively[11]. Under-
standing the risk factors for HCC and predictors of  poor 
survival are important in prevention and treatment. The 
results of  our study show that most HCC patients in 
Lebanon have HBV-related liver cirrhosis, accounting for 
nearly two thirds of  our patients. This is concordant with 
previous findings regarding the etiology of  liver cirrhosis 
in Lebanon where HBV was the most important cause 
accounting for more than 50% of  cirrhosis, followed by 
HCV, and alcohol abuse[12]. Of  note, the HBV and HCV 
carrier state in Lebanese blood donors is 1%-2% and 
0.1%-0.6% respectively[13-15]. Interestingly, there were no 
cases of  non-alcoholic steatohepatitis- or cryptogenic 
cirrhosis-related HCC in this study population. Studies 
from neighboring Middle Eastern countries showed wide 
variation in the etiology of  HCC. In Saudi Arabia, HCV 
plays a major role in the epidemiology of  HCC where 
39.5% of  patients were anti-HCV antibody positive[8]. 
This is in contrast to an overall HCV seroprevalence of  
1.1%-2.9% among Saudi- blood donors[9] versus 0.6% 
among Lebanese-blood donors[13]. In Jordan, an association 
between HDV-positive status and HBs-antigen positive 
primary HCC was found. The prevalence of  hepatitis D 
viral infection in Jordan was 23% in patients with chronic 
liver disease and in 67% of  patients with HCC[7]. In 
contrast, none of  our HCC patients was seropositive for 
HDV. Lastly, HBV infection was found to be the leading 
cause of  HCC in Turkey, followed by HCV infection, and 
alcoholic liver disease[6]. Hepatitis B, hepatitis C, excessive 
alcohol intake were detected in 56%, 23.2%, and 15.9% of  
Turkish HCC patients respectively. 

Previous studies have identified multiple prognostic 
factors in HCC[16-19]. Gender differences were studied 
showing significantly longer median survival in females 
(14 mo) than in male patients (4 mo)[20]. This does not 

1Patients treated curatively by OLT or surgical resection were excluded from 
this analysis. 2Fischer exact test. 3Mean comparisons by independent sample 
t-test.

Table 3  Factors associated with six months survival n  (%)

Survival1

< 6 mo > 6 mo   P

Child-Pugh score A   4 (14.3) 14 (35.9) 0.0322

INR < 2 22 (70.9) 43 (93.5) 0.0122

Bilirubin < 3.2 mg/dL 17 (58.6) 35 (83.3) 0.0332

MELD score < 16 37 (90.2) 18 (62.1) 0.0062

Portal vein thrombosis 17 (54.8) 13 (30.9) 0.0352

Tumor < 5 cm or 3 nodules < 3 cm 
without portal vein thrombosis

  3 (10.3) 11 (31.4) 0.0422

Mean creatinine (mg/dL)   1.57 ± 0.89 1.19 ± 0.49 0.0213

Mean INR   1.68 ± 0.47 1.47 ± 0.42 0.0413

Mean MELD score 13.26 ± 8.12 8.12 ± 6.54 0.0053

CBT score:
0 (n  = 13)
1 (n  = 25)
2 (n  = 24)
3 (n  = 4)
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Figure 1  A: Kaplan-Meier survival curves for 68 patients with hepatocellular 
carcinoma based on 3 clinical criteria CBT (Creatinine, Bilirubin, and Tumor as 
primary manifestation); B: Kaplan-Meier estimated survival curves according to the 
Cancer of the Liver Italian Programme (CLIP) classification.­­

Figure 2  Receiver Operating Characteristic (ROC) curve for early mortality using 
the CBT (Creatinine, Bilirubin, and Tumor as primary manifestation) and CLIP 
scores.
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seem to be the case in our patients. Previous multivariate 
analysis demonstrated that high serum alpha-fetoprotein 
levels, venous invasion, extrahepatic metastasis, and lack 
of  therapy were independent factors related to unfavorable 
prognosis[17]. In another study, only type of  estrogen 
receptors and bilirubin showed independent predictive 
value for mortality[21]. In Child B and C cirrhosis patients, 
factors predictive of  prolonged survival were albumin 
level (≥ 30 g/L), absence of  esophageal varices, tumor 
size (≤ 3.0cm), tumor number (solitary), and alpha-
fetoprotein (AFP) level (< 400 ng/mL)[18]. In our study, 
factors predictive of  prolonged survival were bilirubin 
(< 3.2 mg/dL) at diagnosis, age (less than 55), and HCC 
developing in the setting of  known liver disease. Serum 
creatinine and INR values were not independent factors 
associated with long-term survival, nor was the etiology 
of  the underlying liver disease. This explains somehow 
that the MELD score was associated with the outcome in 
univariate analysis, whereas this score has limited value for 
HCC since prognosis is not only related to liver failure, but 
also to tumor evolution which is not taken into account in 
this score. Furthermore, the etiology of  underlying liver 
disease does not seem to play a role in prognosis either in 
univariate or multivariate analysis.  The finding that HCC 
developing in the setting of  known liver disease is an 
independent predictor of  outcome further supports the 
role of  routine screening for HCC in cirrhosis since some 
of  those patients may be amenable to curative treatment. 

Data on short-term survival, particularly from the 
Middle East, is scarce in the literature. Such data is 
important for the evaluation of  early mortality on liver 
transplantation waiting lists. In a study from Kuwait 
involving 145 HCC cases, the CLIP score was found to be 
superior to the Okuda stage as a prognostic indicator[22]. 
However, the results from a study by Siddique et al seem 
to reflect the natural history of  the disease (91% did not 
receive any specific therapy for HCC)[22]. In our study, 
factors predictive of  six month survival were bilirubin, 
creatinine, and HCC developing in the setting of  known 
liver disease. Even for short-term survival, MELD 
score does not seem to be fit for the evaluation of  early 
mortality in HCC patients. MELD score did, however, 
show a significant difference in Kaplan-Meier survival 
analysis when the chosen cut-off  was 16, but no difference 
in survival was found when the cut-off  was 24. Again, 
the etiology of  liver disease does not seem to play a role 
in the early mortality of  HCC neither in univariate nor in 
multivariate analysis.

Our study is limited by the fact that the number of  
patients was relatively small which restricts the number 
of  variables that can be examined with confidence by 
multivariate analysis. HCC is however, an uncommon 
cancer in Lebanon, ranking 14th among both males and 
females, with an age standardized rate of  3.5 and 2.2 per 
100 000 respectively[11]. With a population of  just over 3 
million, the number of  HCC in the whole of  Lebanon 
over a one-year period is estimated at less than 90 cases. 
It is estimated that a third to half  of  these cases are 
referred to the three major university hospitals involved 
in this study for evaluation and management. We believe, 
therefore, that our study cohort is relatively large for 

Lebanon and is likely to be well representative of  the 
population at large particularly as it relates to etiology and 
outcome.

In conclusion, our study shows that HCC in Lebanon is 
primarily related to HBV cirrhosis with HCV and alcohol 
abuse ranking as distant second and third risk factors. 
The probability for a curative treatment is still low in 
Lebanon because of  advanced tumor stage at presentation 
and the lack of  a regular liver donation program. Thus 
determination of  independent prognostic factors for early 
mortality is necessary, which include bilirubin (> 3.2 mg/
dL), creatinine (> 1 mg/dL), and HCC as first presentation 
of  liver disease. Further studies are needed to validate the 
above identified prognostic factors and to evaluate drop-
out and mortality on the waiting list taking into account 
these factors. 
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