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Viral hepatitis status does not affect survival in patients with 
hepatocellular carcinoma
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Jacqueline O’Neill, Itzhak Nir, Katherine T. Morris
University of New Mexico, New Mexico, USA

Background There have been few studies on the impact of viral etiology on the prognosis in 
patients with hepatocellular carcinoma (HCC). The aim of this study was to evaluate the clinical 
characteristics and survival of patients with viral hepatitis-associated HCC (V-HCC), compared to 
patients with HCC of non-hepatitis B, non-hepatitis C (NBNC-HCC) etiology.

Methods We performed a retrospective analysis of all patients with HCC treated at our comprehensive 
cancer center from 2000 through 2014. Patients were divided into two groups according to their viral 
hepatitis status. Presentation patterns, treatments, and survival data were analyzed.

Results We evaluated 366 patients: 233 patients (63.7%) had V-HCC while 133 (36.3%) patients 
had NBNC-HCC. V-HCC patients were younger (P<0.0001) and more likely to be male (P=0.001). 
Decompensated cirrhosis was more prevalent in V-HCC patients (P=0.01). There was no difference 
in the resectability rate or disease stage. In patients with resectable disease, those with V-HCC 
were less likely to undergo hepatectomy (23.7% vs. 38%; P=0.04) for more advanced liver disease. 
The estimated median survival for V-HCC was 13 months compared to 16 months in NBNC-
HCC patients (P=0.57). On multivariate analysis, disease stage (P<0.0001) and Child-Pugh class 
(P<0.0001) were independent factors affecting survival, but viral status was not (P=0.75).

Conclusion Despite presenting with more advanced cirrhosis and being less likely to undergo 
surgery, V-HCC patients had similar survival to patients with NBNC-HCC.
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Introduction

Hepatocellular carcinoma (HCC) is the fifth most common 
cancer worldwide and its incidence in the United States is 
increasing [1,2]. HCC usually arises in the setting of chronic liver 
disease, with 70-90% of patients having chronic liver disease and 
cirrhosis [3,4]. Worldwide, 75% of HCC cases are associated 
with chronic viral hepatitis. While hepatitis B is implicated in 
about half of cases worldwide, 40-60% of HCC cases in the 
United States and Europe are associated with hepatitis C virus, 
making it the most common offending agent [1,5]. There have 

been few studies of the impact of viral etiology on the prognosis 
in patients with HCC. While some studies have shown that the 
cause of cirrhosis did not affect the overall prognosis [6], others, 
particularly from Asia, have shown a significant association 
between HCC prognosis and the etiology of liver disease [7,8].

Given the lack of consensus on the significance of viral 
hepatitis in the overall prognosis in HCC, and the paucity of 
studies examining these differences, we aimed to investigate 
the association between presentation patterns, treatments, and 
prognosis in HCC patients with cirrhosis and chronic liver 
disease etiology.

Patients and methods

A retrospective chart review of all patients with HCC 
treated at our institution from 2000 through 2014 was 
performed after Institutional Review Board approval had been 
obtained. The Comprehensive Cancer Center at the University 
of New Mexico is the only designated National Cancer Institute 
tertiary care center in the state of New Mexico, making it the 
major referral center for patients with HCC.
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HCC patients were divided into two groups: those with a 
history of chronic viral hepatitis B or C and viral-associated 
HCC (V-HCC), and those with HCC of non-hepatitis B, non-
hepatitis C (NBNC-HCC) etiology.

We defined technical resectability by the absence of 
extrahepatic disease, adequate future liver remnant, and no 
tumor involvement of the inferior vena cava, main portal vein, or 
main hepatic artery. The proportion of patients who were offered 
surgery (among those with technically resectable disease), 
chemotherapy and/or interventional radiological therapy, such 
as radiofrequency ablation or transarterial chemoembolization, 
were recorded. Liver transplantation is not available in the state 
of New Mexico. While appropriate candidates are referred to 
another centers, these patients were not included in our analysis.

Statistical analysis

Patients’ demographics, etiology of cirrhosis, Child-Pugh 
classification, AJCC 7th edition disease stage at diagnosis, and 
the treatments offered and received were compared using the 
Student’s t-test and ANOVA for continuous variables, and chi-
square tests for categorical variables. All statistical tests were 
two-tailed and P<0.05 was considered statistically significant.

The overall survival was compared by Kaplan-Meier curves 
using SPSS software version 14.0 (SPSS, Chicago, IL, USA). Cox 
regression models were generated to calculate the hazard ratio 
(HR) and 95% confidence intervals (CI). Multivariate analysis was 
performed using the SAS software (SAS Institute, Cary, NC, USA).

Results

We evaluated 366  patients (Table  1): 233  patients (63.7%) 
had V-HCC while 133 (36.3%) patients had NBNC-HCC. In the 
V-HCC group, 207 patients (88.8%) had hepatitis C, 16 (6.9%) 
had hepatitis B, and 10 (4.3%) had both. The mean age at the time 
of diagnosis in the V-HCC groups was significantly lower than 
that of the NBNC-HCC group (56 ± 8.3 years vs. 65 ± 11.1 years; 
P<0.0001). Male predominance was more pronounced in the 
V-HCC group, with 198  male patients (84.9%) vs. 94  males 
(70.6%) in the NBNC-HCC group (P=0.001). There was a 
statistically significant difference in the ethnic distribution 
between the two groups, with a higher proportion of Native 
American patients in the NBNC-HCC group (P=0.003).

Patients with V-HCC were more likely to present with 
decompensated cirrhosis compared to those with NBNC-HCC. 
While only 2.6% of V-HCC patients did not have a diagnosis 

Table 1 Patient demographics, clinical presentation and treatments data

V-HCC (n=233) (%) NBNC-HCC (n=133)(%) P-value

Sex 0.001

Male 198 (84.9) 97 (70.6)

Female 35 (15.1) 36 (29.4)

Age in years <0.0001

Mean±SD 56±8.3 65±11.1

Ethnicity 0.003

Hispanic 119 (51) 64 (48.10)

Native American 14 (6) 23 (17.30)

Non-Hispanic White 70 (30) 36 (27)

Other 30 (12.90) 10 (7.60)

Child-Pugh class 0.01

None 6 (2.60) 22 (16.50)

A 90 (38.60) 50 (37.60)

B 79 (34) 42 (31.60)

C 58 (24.80) 19 (14.30)

Stage at presentation 0.23

I 57 (24.50) 40 (30)

II 65 (27.90) 25 (18.80)

III 61 (26.10) 35 (26.30)

IV 50 (21.50) 33 (24.90)

Technically resectable 131 (56.20) 71 (53.30) 0.59

Hepatectomy performed in resectable disease 31/131 (23.7) 27/71 (38) 0.04

Chemotherapy 52 (22.30) 33 (24.80) 0.58

IR 85 (36.50) 52 (39) 0.61
V-HCC, viral-associated hepatocellular carcinoma; NBNC-HCC, non-hepatitis B, non-hepatitis C HCC; IR, interventional radiology; SD, standard deviation
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of cirrhosis, as many as 16.5% of NBNC-HCC patients had 
no cirrhosis. Child-Pugh class was also higher in the V-HCC 
group, with 24.8% of patients having class C cirrhosis compared 
to 14.3% in the NBNC-HCC group (P=0.01 for all of the above).

There was no difference in the disease stage at presentation 
between the two groups (P=0.23). The technical resectability 
rate was similar between the two groups (56.2% in V-HCC vs. 
53.3% in NBNC-HCC; P=0.59). However, because of the higher 
incidence of decompensated cirrhosis in the V-HCC group, 
these patients were less likely to be offered and eventually 
undergo hepatectomy (23.7% vs. 38%; P=0.04).

The proportion of patients receiving chemotherapy was 
similar in both groups (22.3% vs. 24.8%; P=0.58). There 
was no difference in the rate of receiving transarterial 
chemoembolization and/or radiofrequency ablation therapies 
(36.5% vs. 39%; P=0.61).

The estimated median overall survival in the V-HCC group 
was 13 months compared to 16 months in NBNC-HCC, but 
this was not statistically significant (P=0.57) (Fig.  1). No 
differences were found in stage-specific median survivals for 
stage I (36 months in V-HCC vs. 29 months NBNC-HCC), stage 
II (13 vs. 14 months), stage III (6 vs. 7 months), and stage IV 
(5  vs. 6  months) (Fig.  2). Multivariate analysis showed that, 
while the presence of viral hepatitis was not an independent 
factor affecting overall survival (P=0.75), ethnicity (P=0.0008), 
disease stage (P<0.0001), and Child-Pugh class (P<0.0001) 
were significant elements in determining survival (Table 2).

Discussion

Our study demonstrated differences in the presentation 
patterns between V-HCC and NBNC-HCC, with viral patients 
presenting at a younger age, with more advanced cirrhosis, and 
with a lower probability of undergoing surgical resection than 
their NBNC-HCC counterparts. Despite these differences, no 
difference in the disease prognosis was found.

Male predominance was more pronounced in the V-HCC 
group in our cohort but sex was not an independent factor 
affecting survival. Even after adjusting for confounding variables 
such as increased incidence of viral hepatitis and alcoholic 
cirrhosis, men have been shown to be at greater risk of HCC 
than women [1]. Tangkijvanich et al showed that males tend 
to present with advanced disease and have worse survival than 
females (median survival 4 vs. 14 months, P=0.004) [9], while 
Farinati et al demonstrated that females had a better prognosis, 
possibly because they presented in earlier stages and showed 
better compliance with cancer surveillance [10]. Several other 
analyses, however, have shown that sex was not an independent 
variable for survival [11-14]. Targeting hormonal receptors as a 
treatment method of HCC has proven ineffective [15,16].

The younger age of patients in the V-HCC group, as well 
as the higher incidence of decompensated cirrhosis compared 
to the NBNC-HCC group, suggest a faster progression of liver 
disease with viral hepatitis. The majority of studies comparing 
the prognosis of HCC according to viral status come from Japan, 
where hepatitis C is the predominant causative agent [7,17,18]. 
Akahoshi et al showed that the cause of cirrhosis was an 

Figure 1 Kaplan-Meier overall survival curves by viral status
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Table 2 Multivariate analysis of independent factors affecting survival

Effect HR 95% CI P-value

HCC etiology 0.75

Viral Ref -

NBNC 0.95 0.72-1.27

Ethnicity 0.0008

Non-Hispanic 
White 

Ref -

Asian 0.46 0.22-0.94

Black 0.60 0.24-1.52

Hispanic 1.27 0.96-1.67

Native American 0.55 0.34-0.90

Age 1 0.68-1.02 0.19

Sex 0.99

Female Ref -

Male 1 0.73-1.37

Child-Pugh class <0.0001

None Ref -

A 0.97 0.59-1.6

B 1.54 0.93-2.55

C 2.5 1.44-4.30

Stage <0.0001

I Ref -

II 1.6 1.14-2.35

III 2.4 1.74-3.49

IV 3.1 2.20-4.55
HR, hazard ratio; CI, confidence interval; HCC hepatocellular carcinoma; 
NBNC, non-hepatitis B, non-hepatitis C

independent factor in determining survival. In their study, while 
NBNC-HCC patients presented more commonly with advanced 
disease, stage-stratified comparisons found that NBNC-HCC 
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patients fared better than those with V-HCC [7]. Toyoda et al 
studied 1152  patients with HCC, 10% of whom were viral-
marker negative. In that study, NBNC-HCC patients were less 
likely to be under surveillance for HCC, presented with advanced 
stage disease, and had a worse prognosis. Our cohort of patients 
had a larger proportion of NBNC-HCC related to alcohol or 
nonalcoholic steatohepatitis. Regardless of the differences in 
presentation and treatment between the two groups, the overall 
prognosis was not different. Presenting at a younger age, or a 
different tumor biology may explain why viral patients had a 
similar prognosis to their non-viral counterparts. A recent meta-
analysis showed that adjuvant interferon therapy after curative 
treatment for viral-associated HCC improved survival and 
decreased the recurrence rate [19]. This is in contrast to patients 
with NBNC-HCC who receive no therapeutic agents targeting 
the underlying cause of liver disease.

Disease stage and Child-Pugh score were strong predictors 
of overall survival, consistent with previous literature. The 

majority of staging systems for HCC, including the Barcelona 
Clinic Liver Cancer, Cancer of Liver Italian Program, and Japan 
Integrated Scoring, incorporate the stage of the underlying 
cirrhosis in predicting survival [20-22]. We used the TNM 
staging system and found similar stage distribution between 
the two groups. Although the other staging systems account for 
cirrhosis, while the TNM does not, the TNM staging system 
was an independent factor in prognosis and it is the preferred 
staging system at our institution.

Despite a higher incidence of decompensated cirrhosis in 
V-HCC patients, we found their prognosis was not different 
from NBNC-HCC patients. The Italian Liver Cancer Group 
studied 742 patients with HCC detected on annual surveillance 
and found no difference in survival related to the etiology of the 
disease, which is in accordance with our results [6]. Another 
study by the same group demonstrated a difference in survival in 
advanced HCC between different types of hepatitis, as patients 
with hepatitis B had better survival than those associated with 

Figure 2 Stage-specific Kaplan-Meier survival curves by viral status
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hepatitis C (hazard ratio [HR] 1.5, 95% confidence interval [CI] 
1-2.29, P=0.048) [23]; however, this has not been consistent 
in the literature. Samonakis et al found contradictory results, 
with hepatitis B being associated with twice the risk of death 
of patients with hepatitis C [24]. The majority of our V-HCC 
patients had hepatitis C, which makes this patient group 
overrepresented when compared to hepatitis B, and the results 
might be more reflective of these patients’ prognosis.

Our study is limited by its single-center setting and 
retrospective nature. A  difference in disease presentation 
and prognosis may exist in populations other than the ethnic 
groups represented in our state. We confirmed there was no 
difference in presentation stage, but we did not account for 
differences in surveillance patterns, which may have varied 
between the two groups.

In conclusion, in our series, patients with V-HCC 
were more likely to be men and to present at a younger 
age. Furthermore, V-HCC patients had a higher rate of 
decompensated cirrhosis, which made them less likely to 
undergo surgical resection. Despite these discrepancies, 
V-HCC patients had a similar prognosis to their NBNC-
HCC counterparts. The effect of antiviral therapy may be 
an important adjuvant treatment, without a counterpart 
available for patients with NBNC-HCC.
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