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ABSTRACT ÖZ

Objectives: Directly-acting anti-viral agents for the treatment of 
hepatitis C have been revolutionised. In the meantime, hepatitis 
C patients with sustained virologic response (SVR) achieved with 
previous treatments have been forgotten. Hepatitis C patients with 
SVR achived by pegylated interferon + ribavirin (INF + RIB) treatment 
are followed and it is investigated whether cirrhosis, hepatocellular 
carcinoma (HCC) and/or decompensation developed or not in these 
patients.
Materials and Methods: One hundred thirty-five patients with 
hepatitis C virus who achieved SVR with pegylated INF alpha + RIB 
treatment between 2006 and 2010 are included in the study. At least 
twice a year, these patients were followed-up with ultrasonography, 
alpha fetoprotein and routine laboratory tests.
Results: Out of the patients, 97.8% were genotype 1 and 95% 
were evaluated with biopsy before the treatment. One hundred 
twenty non-cirrhotic patients and 15 patients with compensated 
cirrhosis were followed for a period of 10.6 years (distribution: 9-13 
years). None of the non-cirrhotic patients developed cirrhosis or 
HCC. HCC was developed in one of 15 cirrhotic patients (6 years 
after the treatment), resulting in the death of the patient. There were 
no decompensation case.
Conclusion: It is evaluated that non-cirrhotic hepatitis C patients 
who achieved SVR with pegylated INF can be followed in a wider 
range of time. There should be a strict follow-up of cirrhotic patients, 
especially for HCC development.
Keywords: Hepatitis C, sustained virologic response, pegylated INF, 
cirrhosis, hepatocellular carcinoma

Amaç: Hepatit C’nin tedavisi için doğrudan etkili anti-viral ajanlar 
devrim yaratmıştır. Zamanla, önceki tedavilerle elde edilen kalıcı 
virolojik yanıtı (SVR) olan hepatit C hastaları unutulmuştur. Bu 
çalışmada Pegile interferon + ribavirin (INF + RIB) tedavisi ile SVR 
elde edilen hepatit C hastaları takip edilmiş ve bu hastalarda siroz, 
hepatoselüler karsinom (HCC) ve/veya dekompansasyon gelişip 
gelişmediği araştırılmıştır.
Gereç ve Yöntemler: Çalışmada, 2006-2010 yılları arasında 
pegile INF alfa + RIB tedavisi ile SVR elde edilen 135 HCV hasta 
incelenmiştir. Bu hastalar yılda en az iki kez ultrasonografi, alfa 
fetoprotein ve rutin laboratuvar testleri ile takip edilmiştir.
Bulgular: Hastalarımızın %97,8’i genotip 1 olup, %95’i tedavi öncesi 
biyopsi ile değerlendirilmiştir. Siroz olmayan 120 hasta ve kompanse 
sirozlu 15 hasta ortalama 10,6 yıl (dağılım: 9-13 yıl) takip edilmiştir. 
Siroz olmayan hastaların hiçbirinde siroz veya HCC gelişmemiştir. 
Sirozlu 15 hastanın 1’inde (tedaviden 6 yıl sonra) HCC gelişmiş ve bu 
hasta kaybedilmiştir. Dekompansasyon olgusu görülmemiştir.
Sonuç: Pegile INF ile SVR elde edilen, siroz olmayan hepatit 
C hastalarının daha geniş zaman aralıklarında izlenebileceği 
değerlendirilmiştir. SVR’li sirotik hastalarının ise, özellikle HCC 
gelişimi açısından sıkı takibi yapılmalıdır.
Anahtar Kelimeler: Hepatit C, kalıcı virolojik cevap, pegile interferon, 
siroz, hepatoselüler karsinom
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Introduction

The hepatitis C virus (HCV), commonly seen across the globe, is 
one of the leading causes of cirrhosis and hepatocellular carcinoma 
(HCC) (1). Interferon (INF)-based treatments have been used in 
HCV treatment for many years. INF treatments have a low success 
rate (40%-45%), especially in genotype-1 patients (2). Patients who 
did not respond to INF treatment either terminated with death by 
their liver-related complications over time, or eradicated HCV virus 
with new treatments. There have always been questions relating 
to the outcomes of patients who achieved sustained virologic 
response (SVR) using INF therapy. Previous studies have shown 
that in hepatitis C patients with SVR following treatment with INFs, 
the risk of cirrhosis and HCC is significantly reduced; inflammation 
and fibrosis are improved (3,4,5,6). 

The main priority in hepatitis C patients is to eradicate the virus 
and achieve SVR (7). SVR is generally accepted as being the result 
of a negative HCV-RNA at 24 months after treatment. The next 
objective is to identify, prevent and treat liver complications that 
affect morbidity and mortality in patients with SVR. The fundamental 
issues here are progression to cirrhosis and development of HCC in 
non-cirrhotic patients with SVR. Another issue is decompensation 
and HCC develop risk in compensated cirrhotic patients with SVR? 
There have been previous studies seeking out answers to these 
questions. However, in most of these studies (4,8,9,10,11), the 
follow-up period was short and retrospective, and the number of 
prospective studies with long-term follow-up and only patients 
receiving pegylated-INF was very small (12,13).

Materials and Methods

Three hundred and sixty-nine HCV-RNA positive patients 
admitted between 2006 and 2010 were included in the study. 
Biopsy was performed in 95% of these patients. Biopsy was not 
performed in patients who showed apparent decompensated or 
compensated liver cirrhosis as detected during physical examination, 
laboratory tests, imaging examination and endoscopically. Liver 
biopsy was carried out in our clinic using a 16-gauge hepafix needle 
under ultrasound guidance. Histopathological examinations were 
evaluated by two experienced pathologists from the pathology 
department of our hospital. The Ishak scoring system was applied 
for histopathological evaluation (14). A haemogram, biochemical 
markers and other tests were investigated in the laboratory of 
our hospital. Hepatitis B and HIV were also investigated. HCV-
RNA levels were measured in real time using the “polymerase 
chain reaction (PCR) technique with COBAS TaqMan 48 (Roche 
Diagnostic, USA)”. HCV genotype was determined using the 
AMPLIQUALITY HCV-TS (AB Analitica, Italy) kit. The patient’s age 
was accepted as the age at which he received treatment. Body 
mass index (BMI) and homeostatic model assessment for insulin 
resistance (HOMA-IR) were calculated with the following formulas 
before treatment: BMI=weight (kg) / height (m2); HOMA-IR= 
fasting plasma insulin (μU/mL) X fasting plasma glucose (mg/dL) 
/405.

Treatment was given subcutaneously with Pegile INF alpha (α) 
2a 180 μg weekly (Pegasys®) or Pegile IFN-α 2b (Pegintron®) at 
1.5 μg/kg per week. Additionally, ribavirin was given at 800, 1000 
or 1200 mg daily (depending on patient weight and genotype). 

Genotypes 1 and 4 received 48 weeks of treatment and genotypes 
2 and 3 received 24 weeks of treatment.

The following patients were excluded from the study (Figure 
1): 84 patients who showed no primary response to treatment; 
63 patients who developed a relapse after treatment; 15 patients 
who could not tolerate treatment or became decompensated 
during treatment; 17 patients who could not be treated due 
to decompensated liver cirrhosis; 12 patients who were on a 
hemodialysis program; and 43 patients who were not followed-
up regularly. 24 weeks after the end of treatment, patients with 
negative HCV-RNA values were considered as SVR. We proceded 
with the study with 120 non-sirotic and 15 compensated cirrhotic 
patients meeting these conditions (Figure 1).

In addition to routine laboratory tests, screening with ultrasound 
and alpha fetoprotein (AFP) levels is recommended in individuals 
at risk for HCC (1). magnetic resonance imaging (MRI) and/or 
computed tomography (CT) for the diagnosis of HCC in suspected 
patients and acceptance as HCC for those with typical imaging 
findings are recommended in the guidelines (15,16). After the 
treatment, we evaluated our patients at least twice a year and 
looked at AFP levels and ultrasonography (USG) in addition to 
routine laboratory tests. While HCV-RNA levels were measured at 
3, 6, 12, 18, and 24 months over the first 2 years after treatment, 
it was evaluated just once per year after the first 2-year follow-
up. MRI and/or CT scans and endoscopy were performed in 
suspicious patients. When at least one of variceal bleeding, ascites, 
or encephalopathy was present, decompensated cirrhosis were 
accepted as being present. 

The study protocol was prepared in accordance with the 
Helsinki Declaration. This study was approved by the Local 
Ethics Committee Mersin University (approval number: B.30.2. 
MEU.0.01.00/1871). Written and oral consent was obtained from 
the patients.

Statistical Analysis
Categorical variables were recorded in percentage, and 

continuous variables as mean (± standard deviation) or as median. 
Shapiro Wilk-W test was used to evaluate the normal distribution 
of the variables. While the Student’s t-test used for continuous 
variables with normal distribution, and Mann-Whitney test was 
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Figure 1. Flow chart 
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used for continous variables without normal distribution; chi-square 
test was used for categorical variables. The data were analysed using 
SPSS version 21.0.0 for Windows (IBM Corp™, Armonk, NY).

Results 

The mean age was 49.3±9.82 years (22-67 years). Eighty 
patients were female and 55 patients were male. The mean follow-
up was 10.6 years (9-13 years). With the exception of 3 patients (in 
the cirrhotic group: one patient, of genotype 2; in the non-cirrhotic 
group: one patient each for genotypes 2 and 4), all remaining patients 
(97.8%) were genotype 1. While 114 of the genotype1 patients 
were genotype 1b, 4 of them were genotype 1a; no subgroup 
could be detected in 14 patients. 82 patients received Pegile INF 
alpha (α) + 2a + Ribavirin (RIB) and 53 patients received Pegile 
INF-α 2b + RIB. A total of 14 patients were using alcohol and were 
social drinkers (one to two times a month, one to two glasses). Of 
these 14 patients, 10 were non-cirrhotic and 4 were cirrhotic. None 
of our patients were alcohol-dependent. Hepatitis B was present 

in one of our non-cirrhotic patients. HIV was not detected in any 
of our patients. 11.7% (14/120) of our non-cirrhotic patients had 
diabetes mellitus (DM); 3.4% (n=4) had hypothyroidism; and 0.8% 
(n=1) had hyperthyroidism. 40% (6/15) of the cirrhotic patients had 
DM; and 13.3% (n=2) had hypothyroidism. Demographic data and 
results from laboratory testing of the patients before treatment are 
shown in Table 1.

It seemed that while alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), total bilirubin, and AFP values were 
higher in the cirrhotic group, the number of platelets, leukocytes 
and erythrocytes was higher in the non-cirrhotic group  (Table 1). 
However, due to the difference between the number of patients 
in these two groups, these was not suitable for any beneficial 
statistical evaluation.

Liver biopsy was not carried out in 7 of 15 patients with 
cirrhosis due to obvious cirrhosis in the pre-treatment evaluation. 
A fibrosis score of 6 was determined in 3 of 8 patients diagnosed 
with cirrhosis (Ishak fibrosis 5-6) by biopsy. Histological activity 
index (HAI) scores for these patients ranged from 5 to 13. All non-
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 Table 1. Demographic and laboratory data of patients

Total group (n=135) Non-cirrhotic group (n=120) Cirrhotic group (n=15)

Age (year) 49.3±9.82 48.39±9.86 56.6±5.43

Sex (female) 80 (59.3) 71 (59.2%) 9 (60%)

BMI 26.9±4.34 26.52±4.12 30.47±4.76

Duration of follow-up (years) 10.6±1.03 10.49±0.87 11.47±1.63

peg-IFN 2α + RBV 82 (61%) 76 (63%) 6 (40%)

peg-IFN 2β + RBV 53 (39%) 44 (37%) 9 (60%)

HCV-RNA (x103 IU/mL) 1310±2648 1276±2464 1612±3933

Genotip 1 132 (97.8%) 118 (98.3%) 14 (93.3%)

Plt (x103/μL) 203.4±68.5 211.9±66.1 135.5±46.2

Htc (%) 40.62±4.22 40.37±4.2 37.2±4.86

Wbc (μL) 6786±1942 6949±1883 5483±1908

AFP (IU/mL) 4.09±2.17 3.79±1.86 6.48±2.89

ALT (U/L) 76.94±64.34 73.18±64.24 107±56.86

AST (U/L) 58.36±39.33 54.75±37.99 97.67±46.7

GGT (U/L) 47.5±44.8 43.58±42.97 78.93±46.75

ALP (U/L) 87.76±35.9 86.03±34.77 101.67±41.41

Bilirubin (mg/dL) 1.34±0.56 1.12±0.42 3.12±1.67

INR 1.12±0.08 1.08±0.07 1.42±0.15

FBG (mg/dL) 105.39±37.73 101.48±29.35 136.67±69.42

INSULIN (μU/mL) 12.55±7.41 12.43±7.36 13.47±7.75

HOMA-IR 3.45±3.03 3.27±2.8 4.88±4.15

TC (mg/dL) 175.8±40.77 176.77±41.06 168.07±37.46

LDL (mg/dL) 100.05±34.11 100.84±34.5 93.73±30.12

HDL (mg/dL) 48.31±12.97 48.59±13.13 46.07±11.4

TG (mg/dL) 137.21±67.36 136.69 65.25 141.33 82.16

TSH (μIU/mL) 2.23±1.78 2.22±1.66 2.72±2.59

AFP: Alpha fetoprotein, ALP: Alkaline phosphatase, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, FBG: Fasting blood glucose, GGT: Gamma glutamyl 
transpeptidase, HDL: High-density lipoprotein, Htc: Hematocrit, LDL: Low-density lipoprotein, peg-IFN 2α: Pegylated interferon-2α, peg-IFN 2β: Pegylated interferon-2β, 
Plt: Platelet, RBV: Ribavirin, TB: Total bilirubin, TC: Total cholesterol, TG: Triglycerides, TSH: Thyroid stimulating hormone, Wbc: Leukocyte
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cirrhotic patients underwent biopsy before treatment. 80% had 
mild fibrosis (0-2). Significant inflammation (HAI: 8-12) was present 
in 10.8%. 20% had moderate to severe steatosis. Fibrosis, HAI 
scores and steatosis rates of non-cirrhotic patients are shown in 
Table 2.

During the treatment, HCV-RNA levels were negative in 92% 
(124/135) of the patients after 3 months. The remaining 11 patients 
were determined to be below 10.000 IU/mL; all of these were 
negative after 6 months of treatment. No recurrence was observed 
in any patient who was followed up for a mean of 10.6 years after 
treatment.

In the follow-up of cirrhotic patients, one patient developed 
HCC. The AFP level of the patient was 7.09 IU/mL before 
treatment, increasing to 654 IU/mL in 7 years. Abdominal USG 
showed localised hypoechoic areas in the liver. MRI was performed 
and infiltrative HCC invading the portal vein was detected. This 
patient died 9 months after diagnosis. In addition, another cirrhotic 
patient with diabetes died of coronary artery disease at 4 years 
after treatment. With the exception of these, 13 cirrhotic patients 
had stable follow-up. Decompensation did not develop. It was 
found that the most recent AST, ALT, GGT, AFP levels of these 
patients were improved as compared to pre-treatment values 
(Table 3).

In the follow-up of 120 Hepatitis C patients with SVR, cirrhosis 
and HCC were not detected in any of the patients. Four of these 
patients died due to extra-hepatic causes.

Discussion

Directly-acting antiviral drugs for the treatment of chronic 
hepatitis C have been revolutionized. Treatment success rates 
are over 95% (17,18,19). High success has also been achieved 
in HCV-induced decompensated liver patients who were not able 
to receive interferon therapy (20). In addition, these drugs are 
used safely in patients who have not been able to obtain SVR in 
interferon treatments previously, and almost complete success 
is achieved (21). It seems that eradication of HCV is not an issue 
anymore. Subsequently, the real question has been: “should we 
monitor HCV patients with SVR in terms of whether cirrhosis, 
HCC, relapse or decompensation develops”. These questions have 
also begun to be asked in direct acting-oral antiviral drugs, and can 
be seen in studies in this direction (22,23). Previously, there have 
been studies in this direction, but the number of long-term studies 
is limited.

In this study, with a mean follow-up period of 10.6 years in 135 
hepatitis C patients (15 of whom presented with compensated-
cirrhosis), no recurrence was detected in any of the patients. Some 
previous studies (mean follow-up of 2-5 years) support our results 
(5,24,25,26). Even though there are publications indicating that late 
relapse may occur, the probability of this is reported to be around 
1% in most cases (8,11,27,28). After treatment, we regularly 
checked the HCV-RNA level at least once per year using a sensitive 
method up to 50 IU/mL.
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Table 2. Histopathological evaluation of non-cirrhotic patients 

Ishak fibrosis Number of patients Ishak HAI Number of patients Steatosis Number of patients

0 15 0-4 36 NO (0%) 55

1 43 5-8 71 Mild (1-33%) 41

2 38 8-12 13 Moderate (34-66%) 17

3 16 12-18 0 High (67-100%) 7

4 8 - - - -

5 - - - - -

6 - - - - -

HAI: Histological activity index

Table 3. Cirrhotic patients’ final values ​​compared with pre-treatment values* 

Cirrhotic patient (n=13)

pPre-teatment value Last value

ALT (U/L) 107.2±60.9 31.3±15.6 0.0001

AST (U/L) 95.6±48.7 33.2±13.8 0.0001

GGT (U/L) 64.8±31.9 50.2±34.4 0.0105

Albumin (g/dL) 3.58±0.42 4±0.49 0.0011

AFP (IU/mL) 6.29±3.01 2.74±1.19 0.0063

Plt (x103/μL) 139±43.6 149.6±69.3 0.0261

Htc (%) 37.5±5.3 37.1±4.41 0.3068

Wbc (μL) 5495±1782 5536±1689 0.3026

AFP: Alpha fetoprotein, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, GGT: Gamma glutamyl transpeptidase, Htc: Hematocrit, Plt: Platelet, Wbc: 
Leukocyte, *​: Two patients who died were excluded from the evaluation
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None of our non-cirrhotic patients developed cirrhosis or HCC. 
In a study of 137 non-cirrhotic hepatitis C patients who achieved 
SVR with interferon-based treatments, no HCC or cirrhosis was 
detected after approximately 8.6 years (range: 2-19.9 years) (12). 
In another study including 150 patients with SVR (pretreatment 
and 5 years later, biopsy was performed), it was determined that in 
more than 90%, improvements in fibrosis scores or inflammation 
were found (5). In this study too, the development of HCC or 
cirrhosis was not detected in non-cirrhotic patients. Although 
some studies have reported cirrhosis, the rate of this is low (>5%) 
(9,29). Only one of our patients had concomitant hepatitis B, but 
no additional liver disease. Diseases of comorbidity such as DM 
and hypothyroidism were limited in number, and most importantly, 
there were no alcohol-dependent patients. We believe that cirrhosis 
does not develop due to these factors in our study.

The 5-year decompensation rate in non-SVR compensated 
cirrhotic patients ranges between 18%-25% (30,31). In cirrhotic 
patients with acquired SVR, the decompensation rate decreases 
significantly (32). In our study, no decompensation occurred in 
cirrhotic patients. In a study of 103 patients with SVR (two patients 
were cirrhotic) with a 23-year follow-up period, no decompensation 
was found (13). In a joint study of 5 hepatology units in Europe and 
Canada, they found 30% (142/479) SVRs after interferon-based 
treatment in patients with cirrhosis or advanced fibrosis (Isaac 
fibrosis score 4-6). The mean follow-up period for these patients 
was 2.1 years (0.8 to 4.9 years), and no patients developed 
decompensation (4). In another study involving 8 centers from 
Europe, the 5-year decompensation rate was found to be 1% 
[95% confidence interval (CI), 0.0% 32.3%] (33). In our patients, 
we believe that the most important factor behind the lack of 
development of decompensation, as we mentioned above, was 
that there were no alcohol-dependent patients or patients suffering 
from further hepatic diseases.

HCC is one of the most common complications and causes 
of death in patients with cirrhosis due to hepatitis C (34). This 
risk is reduced by HCV eradication. In our study, none of the 
non-cirrhotic patients developed HCC, while only one (6.7%) of 
15 compensated cirrhotic patients developed HCC. In a study 
involving cirrhotic hepatitis C patients, with an average follow-up 
of 32 months, it was determined that 3% of cirrhotic patients with 
SVR and 17% of non-SVR patients developed HCC (35). In a study 
with an average follow-up of 46.7 months, HCC developed in 1% 
of hepatitis C patients with SVR, while HCC developed in 5.5% of 
patients with non-SVR (9). In this study, a proportional decrease 
was observed in non-cirrhotic patients. Some studies with different 
follow-up times have shown that the risk of HCC development is 
less than 10% in cirrhotic patients (5,12,13). In a meta-analysis 
covering those obtained from IFN-based SVR, the annual risk of 
HCC formation was calculated as 1.14% (95% CI 0.86-1.52) (36).

In our study, one of the limitations was the low rate of cirrhosis 
patients. This low rate may cause limitations in generalizing the 
results to the population.

Conclusion

Although there are many studies following hepatitis C patients 
who had previously taken interferon therapy and achieved SVR, 
our study shows some different features. Our study offers some 
advantages, such as: 95% of our patients being diagnosed by biopsy; 

97.8% of patients being genotype 1 (greater than 90% of them 
were genotype 1b); patients received only pegileinterferon+ribavirin 
treatment; no cases of HIV, HBV (except one patient) or alcohol 
dependence; long-term follow-up period (10.6 years); and the fact 
the study was conducted at a single center.

None of the non-cirrhotic patients that we followed up had 
cirrhosis or HCC. Although no decompensation was observed 
in the cirrhotic patients, 6.7% developed HCC. In the light of 
previous studies, we believe that non-cirrhotic hepatitis C patients 
with interferon therapy may be followed up less frequently than 
those with cirrhotic patients, and that cirrhotic patients should be 
followed closely especially in terms of HCC. 
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