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Predictors of hepatocellular carcinoma 
in patients with liver cirrhosis
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Background and aim: Hepatocellular carcinoma (HCC) is one of the most important health problem, with an increasing incidence worldwide. 
The aim of the present study was to determine the factors that predict HCC occurrence in a group of patients with liver cirrhosis developed 
on various etiologies.
Material and Methods: A total of 282 consecutive patients with liver cirrhosis seen between January 1, 2013 and July 31, 2014 were en-
rolled in a prospective study. Data from patient’s history, physical exams, laboratory tests and abdominal ultrasound were collected.
Results: 282 patients were included in the study with a median age of 59.6 and a male/female ratio of 1.38/1; 12.41% (35) were diagnosed 
with HCC. Alcohol consumption was documented in 19 cases (54.28%), without statistical association (p=0.621), and 7 (20%) were smok-
ers (p=0.403). According to etiological factors of liver cirrhosis: 7 (20%) had background B virus infection, 15 (42.85%) HCV infection and 
11 (31.42%) cases incriminated other causes of cirrhosis (alcohol). Chi2 test identified a statistically significant association between the oc-
currence of HCC and viral etiology of cirrhosis (p = 0.001, r = 18,830). No statistical association was found between Child Pugh scoring of 
cirrhosis and HCC (p=0.774) and a statistically significant association but inversely proportional was identified between neoplasia and obesity 
(p=0.008, r= -0.157).
Conlusion: In conclusion the viral etiology of liver cirrhosis is found to be an important risk factor for HCC, and liver cancer was inversely 
associated with nutritional status.
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Introduction:
Hepatocellular carcinoma (HCC) is the sixth most com-
mon cancer, the third cause of cancer related death and 
accounts of 7% of all cancers. HCC represents more than 
90% of primary liver cancers and is a major global health 
problem. [1,2,3]

Long-term follow-up studies have demonstrated that 
liver cirrhosis is the main risk factor for the development of 
HCC. In fact, HCC arises in a cirrhotic background in up 
to 90% of cases [1]; overall, one-third of cirrhotic patients 
will develop HCC during their lifetime [1,4]. According 
to these findings, European Association for the Study of 
the Liver (EASL) has tried to develop an optimal screening 
program in order to detect early HCC. Currently, EASL 
guidelines recommend for all patients with liver cirrhosis a 
screening program for early detection of HCC, a program 
based on abdominal ultrasound (US) performed twice a 
year [2]. A recent meta-analysis has showed that US sur-
veillance detected the majority of HCC tumors before the 
occurrence of obvious clinical symptoms, with a pooled 
sensitivity of 94%. However, US was less effective for de-
tecting early-stage HCC, with a reported sensitivity of only 
63% [2,5]. Because accurate diagnosis of small liver nod-
ules is of paramount importance to reduce mortality and 
due to the fact that high-risk patients for HCC are cirrhot-
ic patients, differentiated screening programs, based on 

etiology, risk factors and laboratory changes are required. 
Consequently, EASL guidelines recommend further study 
to assess the risk factors for developing HCC in patients 
with cirrhosis [2]. 

The aim of the study was to determine the factors that 
predict HCC occurrence in a group of patients with liver 
cirrhosis developed on various etiologies.

Research problem (working hypothesis) was the role of 
certain factors, such as gender, etiologic factors of cirrhosis, 
staging by Child-Pugh score, degree of obesity, the pres-
ence of diabetes and smoking / non-smoking status, pres-
ence /absence of alcohol consumption, as risk factors for 
hepatocellular carcinoma.

Material and Methods: 

Patients:
A prospective observational study was conducted over a 
period of 18 months, from January 1, 2013 until July 31, 
2014, and 282 consecutive patients diagnosed with cirrho-
sis irrespective of etiology were followed, patients hospital-
ized in Gastroenterology Department, within the Mures 
County Hospital. 

The study protocol included the following information: 
demographic data (age, gender), the presence / absence 
of HCC, smoking status, alcohol consumption, etiology 
of cirrhosis (chronic viral hepatitis B, C, B + D, autoim-
mune hepatitis, primary biliary cirrhosis, primary scleros-
ing cholangitis, non-alcoholic steatohepatitis), body mass 
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index (BMI), diabetes mellitus (DM). Data from patient’s 
history, physical exams, laboratory tests and abdominal ul-
trasound were collected and they were divided into two 
groups: a) cirrhotic patients with HCC and b) cirrhotic 
patients without HCC. 

Liver cirrhosis was assessed based on abdominal ultra-
sonography examination (nodular liver surface, heteroge-
neous echotexture, segmental hypertrophy/atrophy-cau-
date width: right lobe width >0.65, portalization of hepatic 
vein waveform and signs of portal hypertension- enlarged 
portal vein: >13 mm, slow portal venous flow <15 cm/sec, 
portal vein thrombosis +/- cavernous transformation, en-
larged superior mesenteric vein and splenic vein: >10mm, 
re-canalisation and hepatofugal paraumbilical venous flow, 
portosystemic collaterals), associated with clinical signs of 
portal hypertension (ascites, variceal bleeding, thrombo-
cytopenia or hepatic encephalopathy). Diagnosis of HCC 
was assessed based on imaging techniques (abdominal ul-
trasound, contrast-enhanced utrasonography, contrast-en-
hanced MRI or CT scan), using criteria recommended by 
European Association for the Study of the Liver (EASL). 
At contrast enhanced ultrasonography, the detection of hy-
poechoic nodule or heterogeneous nodule, hypervascular-
ity in the arterial phase with washout in the portal venous 
or delayed phases, are suggestive for HCC.

The ethical approval was granted by the ethics and sci-
entific review committee of the institution according and 
informed patient consent was taken adequately.

Statistical analysis:
Statistical analysis was performed using the Statistical 
Package for Social Sciences (SPSS, version 20, Chicago, IL, 
USA) and Microsoft Excel. Data were labeled as nominal 
and were characterized by means of frequencies. The fre-
quencies of nominal variables were compared with a Chi-
square test. Differences in the mean or median between 
groups were analysed using the t test, Mann–Whitney test, 
when appropriate. The level of statistical significance was 
set at p<0.05.

Results:
A total of 282 patients were included in the study with 
a median age of 59.6 and a male/female ratio of 1.38/1. 
All these patients were previously diagnosed with liver 
cirrhosis and 35 of them (12.41%) were diagnosed with 
hepatocellular carcinoma (Figure 1, Figure 2). Of all indi-
viduals with HCC (35), 25 (71.42%) were males and 10 
(28.57%) females.

A history of alcohol consumption was documented in 
19 cases (54.28%) of 35 patients with HCC; using univar-
iate analysis, a statistical significant association between de 
presence of HCC and alcohol intake could not be demon-
strated (p=0.621). Of 35 patients, 7 (20%) were smokers 
and to assess whether tobacco smoking is associated with 
the neoplasia, Chi2 test was performed, without any statis-
tical relevance (p=0.403). 

All 35 patients with HCC were divided according to 
etiological factors of liver cirrhosis: 7 (20%) individuals 
had background B virus infection, 15 (42.85%) HCV in-
fection and 11 (31.42%) cases incriminated other causes 
of cirrhosis (alcohol). No cases of HCC have developed 
on billiary cirrhosis (PBC), primary sclerosing cholangitis 
(PSC), non-alcoholic steatohepatitis or other autoimmune 
liver diseases. Chi2 test identified a statistically significant 
association between the occurrence of HCC and viral eti-
ology of cirrhosis (p = 0.001, r = 18,830). (Table I)

Table I. Etiological factors of liver cirrhosis

Group A (HCC+)
N=35

Group B (HCC-)
N=247 P value

VHB   7    (20%)   15  (6.07%)

VHB+C   0    (0%)    4   (1.61%)

VHB+D   2   (5.71%)    5   (2.02%) 0.01

VHC  15  (42.8%)   63  (25.5%)

Non-postviral  11  (31.4%)  160  (64.7%)

HCC: Hepatocellular carcinoma, VHB: Viral hepatitis B, VHB+C: Viral hepatitis 
B+C, VHB+D: Viral hepatitis B+D, VHC: Viral hepatitis C
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Fig. 1. Abdominal ultrasound examination- Hepatocellular carci-
noma

Fig. 2. Abdominal ultrasound examination-multicentric HCC
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Analysis according to the presence or absence of diabe-
tes mellitus (DM) has shown that, of the 35 individuals 
with HCC 11 (35.42%) had associated diabetes. A statisti-
cally significant association could not be found between 
these variables (p=0.065)

In the study group, 23.07% of underweight patients de-
veloped HCC, 19.04% were within the normal range of 
BMI, 10.46% were overweight and no obese patient pre-
sented HCC. A statistically significant association but in-
versely proportional was identified between neoplasia and 
obesity (p=0.008, r= -0.157).

According to Child Pugh classification of liver cirrhosis, 
of 35 patients with HCC, 12 (34.28%) were classified in 
Child A, 16 (45.71%) in Child B and 7(20%) in Child C 
and no significant association was found between the vari-
ables (p=0.774). (Table II)

Table II. Child Pugh classification

Group A (HCC+)
N=35

Group B (HCC-)
N=247     P value

Child A 12 97

Child B 16 94 0.774 NS

Child C 7 53

HCC: hepatocellular carcinoma

Discussion:
Approximately 90% of HCCs occurs in patients with 
chronic liver diseases, most often at the cirrhosis stage. 
Currently, the major goal to prevent mortality is to detect 
HCC at an early stage, when curative treatment can be 
applied. EASL guidelines recommend the surveillance of 
all patients with liver cirrhosis. Because of the difficulties 
of early diagnosis, still the surveillance program for cir-
rhosis remains controversial, as well as the best period of 
periodicity for surveillance (ranging from every 3 months 
to every 12 months). The identification of risk factors asso-
ciated with HCC plays an important key role for any pro-
tective strategy against cancer, because there are groups of 
individuals with increased risk compared to others. Con-
sequently, differentiated screening programs are required 
based on etiology or risk factors [6,7].

The liver is a sexually dimorphic organ, with differentia-
tion (by gender) of gene expression, mitochondrial func-
tion, microsomal enzyme activity, membrane lipid compo-
sition and immune response. In males, testosterone release 
growth hormone from the pituitary gland, which activates 
tyrosine phosphorylation cascade through JAK2 / STAT5. 
In women, growth hormone is secreted in smaller quanti-
ties. Although Dhir et al. and Waxman have demonstrated 
this sexual dimorphism, which causes a differentiated liver 
metabolism of drugs and toxins in women compared to 
men, and leads to higher incidence of HCC in men, male 
gender was not found to be associated with HCC in our 
study [8,9]. From a total of 35 patients diagnosed with 

HCC, 25 (71.42%) were males. Also, in a report of Bosch 
et al., men are about three to five times more likely to de-
velop HCC than women [10]. The sexual dimorphism may 
partially explain the high incidence of HCC among men. 
Another explanation could be the increased consumption 
of toxic in male individuals. 

Tobacco smoke contains several mutagenic initiating 
agents, as well as potential  promoting agents. Heavy al-
cohol drinking is likely to have a promoting or growth-
enhancing effect via the process of cirrhosis. Thus, smok-
ing and alcohol could act together along the same pathway 
of hepatocarcinogenesis.  In a study performed by Kuper 
et al., a multiplicative, interactive effect of heavy smoking 
and heavy drinking is demonstrated in the development 
of HCC [11]. In terms of our study, contrary to the litera-
ture, no significant association was found between these 
two factors and the development of HCC (of the 35 only 
19 patients with HCC were alcohol drinkers and 7 smok-
ers). 

Although earlier studies denied the association between 
type II diabetes mellitus (DM) and HCC, recent data from 
literature emphasize the role of this condition in the  de-
velopment of neoplasia. An association between DM and 
chronic liver disease has been reported, but the temporal 
relationship between these conditions remains unknown. 
Amarapurkar et al. identified in a recent issue of Annals 
of Hepatology, an association between the presence of dia-
betes and advanced morphological liver damage [12]. An 
increased risk of HCC by 2 to 4-fold in patients with DM, 
even after adjusting for other predisposing factors, was 
described by El-Serag and colleagues [13]. When chronic 
viral hepatitis C or alcohol intake are associated, the risk 
of HCC is increased by 10-fold. It was demonstrated that 
DM is a negative prognostic factor for long-term survival 
in patients with liver cirrhosis and mortality is accelerated 
by the presence of this condition. Consequently, it can be 
a decisive work on management strategies in patients with 
liver disease and diabetes [12-15]. Our study did not dem-
onstrate a significant association between the presence of 
diabetes in patients with cirrhosis and HCC development. 
Of 35 patients with HCC, only 11 had diabetes.

The main risk factors in HCC are infections with hepa-
titis B and C viruses. Many studies have shown an asso-
ciation between body mass index (BMI) and liver cancer. 
Beicheng has reported in a recent number of Journal of 
Hepatology that BMI represents an independent predic-
tive factor for liver cancer [16]. In our study, an inverse re-
lationship between nutritional status and HCC was found; 
the explanation may be probably the fact that patients have 
already suffered significant weight loss, due to the presence 
of neoplasia and decompensated cirrhosis.

No statistically significant difference was found between 
the different stages of cirrhosis, but the majority of patients 
were classified in Child A and B (34.28% to 45.61%). Few 
cases of HCC in individuals classified in Child-Pugh C 
was revealed in the study, which can probably be explained 
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by an increased risk of cirrhosis complications and also the 
occurrence of death, with disease progression and impaired 
general condition. 

In agreement with data reported in the literature, a sig-
nificant association between the viral etiology of cirrhosis 
and HCC occurrence was found in our study. Chronic vi-
ral hepatitis B and C are major etiological factors of the 
neoplasia, and the risk is increased by a high level of viral 
replication [17-19]. Recently, Lok et al. have demonstrated 
a high incidence of HCC in advanced liver fibrosis caused 
by chronic hepatitis C, without being influenced by antivi-
ral therapy. Additional studies are required to confirm the 
occurrence of HCC among patients with bridging fibrosis 
and to determine whether such patients should undergo 
HCC surveillance, similar with patients with liver cirrho-
sis [17]. In the same context, in a population-based study 
with long term follow-up of inactive HBV carriers, Chen 
and colleagues showed that inactive carriers still had a sig-
nificantly increased risk of developing HCC [19].

 In this study, no cases of HCC developed on prima-
ry biliary cirrhosis or primary sclerosing cholangitis were 
found, which is explained by the lower incidence of these 
two pathologies. 

The present research has several limitations. The study 
was primarily limited by its small sample size. The sample 
size could have been extended by including patients admit-
ted in Internal Medicine Department also. An earlier start 
in data collection would have increased the time needed to 
survey more participants.  

Conclusions:
 In the present study, male gender was not found to be 

a significant risk factor. A statistically significant differ-
ence was observed in the type of cirrhosis: B viral infection 
and hepatitis C are the leading cause of HCC (more than 
60%). Although alcohol and smoking are known risk fac-
tors for HCC in this study none significantly increase the 
risk of HCC. An association between HCC and diabetes 
was not found. Obesity is a known risk factor for HCC, 
but our data are inversely correlated with nutritional sta-
tus, the reason being that at the time of diagnosis, patients 
have already undergone weight loss.
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