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Introduction

Chronic hepatitis C (CHC) is one of the major causes 
of liver cirrhosis and hepatocellular carcinoma (HCC) 
[1]. The frequency of hepatitis C varies between regions. 
Hepatitis C prevalence is significantly higher in coun-
tries such as China, Pakistan, India, and Egypt, whereas 
its frequency is lower in other regions [2]. Hepatitis C is 
a major public health problem in areas with high preva-
lence. Recent advances in the treatment of hepatitis C are 
remarkable. This viral disease can be treated effectively 
and easily in most patients [3]. By effective treatment 
strategy, we could prevent disease progression to end-stage 
liver disease [4]. Treatment regimens with long-lasting and 
adverse side effects are no longer recommended. Also, it 
is recommended to start treatment with short-term and 
safe medications. However, there are significant difficul-
ties in this transition period. Unfortunately, patients with 

hepatitis c are not able to reach direct-acting oral antiviral 
(DAA) treatments in some countries [5]. Therefore, some 
patients are either not treated or have to receive treat-
ments with low efficacy and high side effects.

Over the years, there has been a change in the profile 
of patients with hepatitis C. In recent years, patients with 
hepatitis C have presented to clinics at the stage of cir-
rhosis, with decompensated liver disease, and with HCC. 
These patients are not suitable for treatment with peg 
interferon; the only effective treatment alternative for this 
group of patients is oral DAA drugs. In the past, most of 
the patients with hepatitis C were diagnosed at asympto-
matic and early stages, but nowadays, patients are admit-
ted to the clinics with complications of liver disease [6–8]. 
If these patients are diagnosed earlier, disease progres-
sion can be prevented with easier and short-term treat-
ment strategies [4]. Treatment of patients presenting with 
decompensation is one of the most important problems 
that needs to be solved in countries with limited access to 
oral DAA. It is cost effective to conduct widespread screen-
ing for hepatitis C to diagnose the disease at an early stage 
and to ensure that the diagnosed patients receive effective 
treatments. The routine implementation of this strategy is 
recommended [9,10].

The aim of this study was to investigate the changing 
epidemiological, clinical, and virological properties of 
CHC patients. In addition, we also aimed to determine the 
patient group in whom oral DAA is the only alternative 
for the treatment of hepatitis C.
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Introduction and aim Over the years, there has been a change in the profile of patients with chronic hepatitis C (CHC). 
In recent years, more patients with CHC have presented to the clinics at the cirrhotic stage, with decompensated liver 
disease, and with hepatocellular carcinoma. The aim of this study was to investigate the changing epidemiological, clinical, 
and virological characteristics of CHC patients.
Patients and methods A total of 313 CHC patients were included in this study. The patients were classified into group 1 
(1996–2001) and group 2 (2011–2016). Epidemiological, clinical, and virological differences were investigated between two 
periods.
Results Overall, 44.7% (n = 140) of the patients were in group 1. The sex distribution between the two groups was similar. 
The patients in group 2 was older than those in group 1 (54 ± 15 vs. 45 ± 12 years, retrospectively, P < 0.001). Whereas 19.8% 
of the patients in group 1 were treatment-experienced, this rate was found to be 35.5% in group 2 (P = 0.01). Patients who 
presented in the first period had fewer comorbidities compared with group 2 (P < 0.001). More patients in group 2 had liver 
cirrhosis than group 1 (45.1 vs. 18.6%, respectively, P < 0.001). Among the patients with cirrhosis, the rate of decompensation 
was higher in group 2 (46.7 vs. 23.3%, P = 0.03). The presence of hepatocellular carcinoma was significantly higher in group 2 
than group 1 (12.8 vs. 3.6%, respectively, P = 0.004).
Conclusion In recent years, CHC patients have presented to hospitals with advanced stage of liver disease; these patients 
are older and have more comorbidities. Eur J Gastroenterol Hepatol 31: 1247–1249
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Patients and methods

The patients with CHC who were admitted to our clinic 
(a tertiary center) for the first time in two different peri-
ods of 5 years, January 1996–January 2001 and January 
2011–January 2016, were included in the study. The 
patients were classified into group 1 (1996–2001) and 
group 2 (2011–2016). The epidemiological, clinical, and 
virological differences were investigated between two 
periods. The data were obtained from the patient files 
retrospectively. The patients with isolated anti-hepatitis C 
virus (HCV) positivity (HCV-RNA-negative patients) and 
the patients with acute hepatitis C were excluded from the 
study. Anti-HCV was determined using an enzyme-linked 
immunosorbent assay and HCV-RNA was determined 
using the qualitative Cobas Amplicor HCV Monitor 
(Roche Diagnostics, Indianapolis, Indiana, USA) method. 
The HCV genotype was determined using the Inno-Lipa 
method (Innogenetics, Zwijnaarde, Belgium). The presence 
of jaundice, ascites, hepatic encephalopathy, and variceal 
bleeding were defined as liver decompensation criteria. 
The study protocols were in accordance with the ethical 
guidelines as stated in the 1975 Declaration of Helsinki 
and were approved by the local institutional review board.

Statistical analysis

The data were analyzed using the ‘statistical package for 
the social sciences, version 24.0 for Windows’ (IBM SPSS 
Statistics Data Editor; SPSS Inc., Chicago, Illinois, USA). 
Continuous variables are expressed as mean and SD. 
Categorical variables are expressed as the number of cases 
and the percentage value. Continuous variables were ana-
lyzed using the Kolmogorov–Smirnov and Shapiro–Wilk 
tests to determine whether there was a normal distribu-
tion. Student’s t-test and the Mann–Whitney U-test were 
used depending on the variables’ distribution properties 
(normal or not).. The comparison of categorical varia-
bles was performed using the χ2 and Fisher’s exact tests. 
Statistical significance was set as P value less than 0.05.

Results

A total of 313 patients with CHC were included in the 
study. We included 44.7% (n = 140) of the patients in 
group 1 and 55.3% (n = 173) in group 2. The sex distribu-
tion between the first and second groups was similar (45% 
male and 41.6% male, respectively, P = 0.568). The patients 
in group 2 were older than those in group 1 (54 ± 15 vs. 
45 ± 12 years, retrospectively, P < 0.001). Whereas 19.8% 

of the patients in group 1 were treatment-experienced, this 
rate was found to be 35.5% in group 2 (P = 0.01). Patients 
who presented in the first period had fewer comorbidities 
compared with group 2. Whereas 37.9% of the patients 
in group 1 had at least one comorbid disease, 63.6% of 
patients in group 2 had additional diseases (P < 0.001). 
In group 1, the rate of patients with multiple ( ≥ 3) sys-
temic diseases was 5% and this rate was 12.1% in group 
2 (P < 0.001). More patients had severe renal disease (renal 
transplant or renal insufficiency) in group 2 (6.9 vs. 0%, 
respectively, P < 0.001). In group 1, chronic hepatitis B 
coinfection was 1.5%, whereas it was 3.3% in group 2 
(P = 0.429) (Table 1).

When the two groups were compared according to 
aspartate aminotransferase (78 ± 71 vs. 57 ± 37 IU/l, respec-
tively, P = 0.001) and alanine aminotransferase (125 ± 133 
vs. 60 ± 53 IU/l, P < 0.001), the levels were higher in group 
1. Thrombocyte counts were lower in the patients in group 
2. However, the total bilirubin values of the patients in 
group 2 were higher than those of group 1 (0.7 ± 0.6 vs. 
1.06 ± 1 mg/dl, respectively, P = 0.01). There was no differ-
ence in the HCV genotype distribution between the two 
periods. In our study, the most common genotype in both 
groups was genotype 1 (88.3 vs. 90.7%, respectively). This 
was followed by genotypes 2 (6.5 vs. 2.8%, respectively) 
and 3 (5.2 vs. 5.6%, respectively) (P = 0.53). HCV-RNA 
levels were higher in group 2 (3.8 × 105 vs. 33 × 105 IU/ml, 
respectively, P < 0.001).

The patients in group 2 were found to have a higher 
rate of cirrhosis compared to group 1 (45.1 vs. 18.6%, 
respectively, P < 0.001). The presence of esophageal varices 
was significantly more frequent in group 2 at admission 
(35.2 vs. 10.3%, P = 0.004). Among the patients with cir-
rhosis, the rate of decompensation was higher in group 2 
(46.7 vs. 23.3%, respectively, P = 0.03). In both groups, 
the most common cause of decompensation was ascites. 
The presence of HCC was significantly higher in group 2 
than group 1 (12.8 vs. 3.6%, respectively, P = 0.004). The 
mean tumor diameters in patients with HCC (3.7 ± 1.5 vs. 
4.3 ± 2.7 cm, respectively, P = 0.70) and the mean number 
of nodules (1.3 ± 0.6 vs. 1.8 ± 1, respectively, P = 0.40) were 
similar in both groups.

Discussion

In this study, we aimed to investigate the changes in the 
epidemiological and virological characteristics of hepati-
tis C patients who presented to our clinic over the years. 
Our study has shown that patients with hepatitis C have 

Table 1. Characteristics of patients with hepatitis C infection in group 1 (1996–2001) and group 2 (2011–2016)

Group 1 (1996–2001) Group 2 (2011–2016) P value

Sex (male/female) (%) 45/55 41.6/58.4 0.568
Age (years) 45 ± 12 54 ± 15 < 0.001
Treatment-experienced patients (%) 19.8 35.5 0.01
Patients with comorbidities (%) 37.9 63.6 < 0.001
Patients with severe renal disease (%) 0 6.9 < 0.001
HCV-RNA levels (IU/ml) 3.8 × 105 33 × 105 < 0.001
Rate of cirrhosis (%) 18.6 45.1 < 0.001
Patients with esophageal varices (%) 10.3 35.2 0.004
Rate of decompensated cirrhosis (%) 23.3 46.7 0.03
Rate of hepatocellular carcinoma (%) 3.6 12.8 0.004

HCV, hepatitis C virus.
Bold values indicate statistical significance P < 0.05.
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recently presented to our clinic with multiple comorbidi-
ties and at older ages. In a similar study carried out in the 
USA, Talaat et al. [11] showed that patients with hepa-
titis C present to clinic at a more advanced age. Similar 
to our study, patients were about 10 years older than 15 
years ago. Talaat et al. [11] did not evaluate the addi-
tional comorbidities of the patients. In our study, at least 
one additional comorbid disease was found in 63.6% of 
patients presenting in the second period. However, multi-
ple comorbid diseases and polypharmacy were found in 
12.1% of the patients in group 2. A study investigating 
the comorbidity of patients with hepatitis C showed that 
86.3% of the patients had at least one comorbid disease. 
Also, they showed that as the age of the patients with hep-
atitis C got older, the number of comorbid diseases were 
also increased [12]. In our study, the comorbidity rate was 
lower than that in the study by Liu et al. [12] because our 
patient group was younger. Because of increased comor-
bidities and polypharmacy, more attention should be paid 
to the treatment of hepatitis C and related drug interac-
tions. This issue will become more important in the near 
future with the widespread use of DAA.

It was found that 35.3% of our patients in group 2 
were treatment-experienced during the admission. This 
incidence was significantly higher than in the previous 
period. Similar studies have shown that the number of 
treatment-experienced patients has increased over the 
years. In the literature, the percentage of the treatment-ex-
perienced patients who presented to the clinics in recent 
years is between 23.1 and 40.4% [11,12]. Treatment-
experienced patients can be treated effectively with appro-
priate oral DAA drugs [13]. However, retreatment with 
interferon-based treatment protocols in whom this regi-
men had failed before is not recommended. Therefore, 
it would be the right approach to create regulations for 
access to oral DAA drugs and maintain effective treatment 
for these patients.

One of the important results of our study is that 
patients with hepatitis C presented to our clinic at the 
cirrhotic stage, clinical decompensation, and HCC more 
frequently recently compared with 15 years ago. In group 
2, 45.1% of the patients were in the cirrhotic stage. In 
recent years, 46.7% of patients with the cirrhotic stage 
presented to our clinic with clinical decompensation. In 
the study by Talaat et al. [11], 16.4% of the hepatitis C 
patients were decompensated in recent years when com-
pared to past. In another study, it has been shown that the 
number of hepatitis C patients presenting with the decom-
pensated stage has increased over the years [7]. Therefore, 
large-scale hepatitis C screening should be performed to 
prevent patients' progression to end-stage liver disease. 
Screening is the most important phase of HCV elimination 
in a country. Also, it is a cost-effective method to identify 
patients with hepatitis C and provide appropriate treat-
ment for public health [10].

Furthermore, another important result of our study is 
that there has been a marked increase in the frequency 
of patients presenting with HCC recently. The incidence 
of hepatitis C patients with HCC in group 2 was 12.8%. 
Talaat et al. [11] showed that the rate of the patients 
admitted with HCC reached to 21.6% in recent years 
when compared to past years. In another study, the 

incidence of cumulative HCC in the hepatitis C popula-
tion of the study group was 25.3%. Also, they showed 
that the increased duration of HCV infection is related to 
the increased frequency of HCC and other liver compli-
cations [14]. Therefore, effective treatment of hepatitis C 
as early as possible will reduce all possible complications.

Conclusion

This study shows that patients with CHC in recent years 
have been admitted to the hospitals in the advanced stages 
and with complications of liver disease. Early detection of 
patients and prevention of disease progression will be pos-
sible by conducting extensive screening programs for risk 
groups and easy access to effective treatments.
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