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Abstract

AIM: To evaluate the long-term eradication of hepatitis
C virus (HCV) infection and liver-related complications
in chronically infected patients that have achieved sus-
tained virological response.

METHODS: One hundred and fifty subjects with chronic
hepatitis C (CHC) or cirrhosis and sustained virological
response (SVR) between the years of 1989 and 2008
were enrolled in a long-term clinical follow-up study
at the Gastrointestinal and Liver Unit of the University
Hospital of Naples “Federico 11”. At the beginning of
the study, the diagnosis of HCV infection was made
on the basis of serum positivity for antibodies to HCV
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and detection of HCV RNA transcripts, while a diagno-
sis of chronic hepatitis was formulated using imaging
techniques and/or a liver biopsy. SVR was achieved by
interferon-based therapy, both conventional and pe-
gylated, with and without ribavirin treatment. The pa-
tients were evaluated for follow-up at a median length
of 8.6 years, but ranged from 2-19.9 years. Among
them, 137 patients had pre-treatment CHC and 13 had
cirrhosis. The patients were followed with clinical, bio-
chemical, virological, and ultrasound assessments on a
given schedule. Finally, a group of 27 patients under-
went a liver biopsy at the beginning of the study and
transient elastography at their final visit to evaluate
changes in liver fibrosis.

RESULTS: The median follow-up was 8.6 years (range
2-19.9 years). HCV RNA remained undetectable in all
patients, even in patients who eventually developed
liver-related complications, indicating no risk of HCV
recurrence. Three liver-related complications were
observed: two cases of hepatocellular carcinoma and
one case of bleeding from esophageal varices result-
ing in an incidence rate of 0.23%/person per year.
Further, all three complications took place in patients
diagnosed with cirrhosis before treatment began. Only
one death due to liver-related causes occurred, result-
ing in a mortality rate of 0.077% person per year. This
amounts to a 99.33% survival rate in our cohort of pa-
tients after therapy for HCV infection. Finally, of the 27
patients who underwent a liver biopsy at the beginning
of the study, a reduction in liver fibrosis was observed
in 70.3% of the cases; only three cases registering val-
ues of liver stiffness indicative of significant fibrosis.

CONCLUSION: Patients with CHC and SVR show an
excellent prognosis with no risk of recurrence and a
very low rate of mortality. Our data indicate that virus-
eradication following interferon treatment can last up
to 20 years.
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Core tip: This study represents one of the longest follow-
up studies on the natural history of successfully treated
chronically hepatitis C virus (HCV) infected individuals.
The outcome of the study was very positive, as it re-
vealed an extremely high survival rate, an extremely low
rate of liver complications, and a significant reduction
in liver fibrosis in patients who have achieved sustained
virological response (SVR). All of the patients without
cirrhosis before starting the treatment showed no signs
of evolution or decompensation over the years of obser-
vation, proving that SVR positively changes the natural
history in individuals with HCV-infection.
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Hepatitis C virus (HCV) infection represents a serious
challenge to global health, with an estimated 170 million

carriers wotldwide!". A significant complication in chroni-

cally infected individuals is the development of liver
inflammation and fibrosis, which may progress to liver
citrhosis and hepatocellular carcinoma (HCC

)[zfm]

For nearly 20 years, interferon-based therapy has been

the standard therapy for chronic hepatitis C (CHC), with
the optimal treatment of the combination of pegylated-
interferon and ribavirin dating back ten years. The pri-
mary goal of HCV treatment is to achieve a sustained vi-
rological response (SVR). SVR is defined by undetectable

11

HCV RNA levels 24 wk after completing treatment' .
The achievement of the SVR in patients with CHC rep-
resents a milestone because it has been associated with
the eradication of the infection, improvement in liver
histology, improvement in quality of life, and reduced

risk of cirrhosis and hepatocellular carcinoma'”"”. Short

term SVR in patients with chronic HCV-infection is well
established, however, knowledge regarding long-term
SVR remains to be elucidated. There are limited long-
term studies observing chronically infected patients who
have achieved SVR, all with a limited number of pa-

tients' ', Further, studies that do have a large cohort of
patients have a fairly short follow-up period" ™. Finally,

the data gathered thus far lack real world examples as data
gathered by subjects with SVR are usually limited to those
participating in pivotal clinical trials.

The aim of this study was to evaluate the long-term
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outcomes of patients who obtain a SVR after antiviral
therapy, regardless of the type treatment, in a monocen-
tric cohort of patients representing a real world popula-
tion with CHC during the last 20 years.

MATERIALS AND METHODS

Patients

From January 1989 to April 2008, 150 HCV-positive pa-
tients who achieved SVR after interferon-based therapy
at the Gastroenterology Unit of the University of Naples
“Federico II” were enrolled in this cohort study. There
were 100 men and 50 women (mean age, 56.37 = 12.05
years; range 22-67 years). The main characteristics of our
study population at baseline are reported in Table 1.

In this cohort, 137/150 (91.3%) patients had chronic
hepatitis and 13 had liver cirrhosis. Before treatment, 21
patients had normal alanine transaminase (ALT) values
and 129/150 (86%) had elevated ALT values ranging be-
tween 1.2 and 15.87 times the upper normal limit. A histo-
logical examination was petformed in 103/150 (68.6%) of
patients at baseline, while 47/150 (31.3%) patients refused
the biopsy procedure and 27 patients showed comorbidi-
ties (Table 1). Nine patients had a diagnosis of arterial hy-
pertension and two had an incomplete right bundle branch
block. One patient had a medical history of previous an-
gina pectoris and another suffered from a previous myo-
cardial infarction, however, there was no cardiologic con-
traindication at the time the therapy started. Seven patients
had thyroid disease; two patients had type I diabetes; two
had gastroesophageal reflux disease, and two had a co-
infection of hepatitis B. One patient had a history of non-
Hodgkin lymphoma that had been in remission for five
years since the time the antiviral therapy started.

Modality of diagnosis

The diagnosis of HCV infection was made on the basis
of serum positivity for antibodies to HCV and detec-
tion of HCV RNA transcripts. The diagnosis of chronic
hepatitis was formulated by a histological assessment
and scored according to the internationally accepted
criteria”. The liver biopsy was not performed if the pa-
tients refused the procedure or had evidence of clinical,
biochemical, ultrasound and endoscopic signs of liver
cirrhosis. Transient elastography (TE), a non-invasive
method of quantifying fibrosis developed as an alterna-
tive to liver biopsy, was carried out using FibroScan.
Ultrasound elastography analyzes ultrasound frequency
waves related to the elasticity (deforming capacity) of the
liver. The methodology is simple, highly reproducible and
can be completed in ten minutes. The diagnostic accuracy
of TE is not as high as a liver biopsy, which remains the
gold standard for evaluation of fibrosis. Nonetheless,
in this context, TE is both highly sensitive and specific
(79%-83% and 83%-89%, respectively)™.

Therapy schedules

All patients were treated with interferon-based therapy,
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Table 1 Baseline characteristics of 150 chronically infected

hepatitis C virus patients with sustained virological response

Patients 150
Gender
Male 100
Female 50
Patients with histological assessment” 103
Mild hepatitis (G0-G4) 52
Moderate hepatitis (G5-G9) 44
Severe hepatitis (G10-G18) 5
Staging S0-S1 44
Staging S2 25
Staging S3 10
Staging 54-S5 9
Cirrhosis S6 2
Genotype
la 14
1b 75
2 54
3 5
4 2
Comorbidity
Cardiovascular diseases 13
Thyroid diseases 7
Crohn’s disease 1
GERD 2
Diabetes mellitus type 2 2
HBV co-infection 2

GERD: Gastroesophageal reflux disease; HBV: Hepatitis B virus.

either in mono-therapy or in combination with ribavirin.
Sixty-six subjects received conventional interferon mono-
therapy. Twenty-five patients were treated with convention-
al interferon plus ribavirin and 59 patients were treated with
pegylated interferon plus ribavirin. Conventional interferon
was used at doses ranging between 3 and 6 MU every 2 d
for a mean period of 49 & 3.12 wk. The treatment regimen
with pegylated interferon was carried out by international
guideline recommendations and method indicated in the
relevant product data sheets (Pegasys” 180 ug once weekly,
subcutaneously; Pegintron” 1.5 pg/kg per week, subcu-
taneously; ribavirin 800, 1000 or 1200 mg/week orally,
depending on body weight and virus genotype). The mean
duration of the therapy was 47 = 13 wk.

Follow-up

All patients were followed and analyzed for clinical,
biochemical, virological and ultrasound parameters. All
assessments were performed every 6 mo for the first
two years of observation. In patients with cirrhosis at
baseline, we continued to perform sequential clinical,
biochemical and ultrasound follow-up every 6 mo, while
the same panel of tests was conducted once a year in
patients without cirrhosis. HCV RNA assessment was
performed once per year during follow-up for all pa-
tients and whenever a decompensation or a progression
of the liver disease occurred. At each medical visit, life-
sign assessments and potential therapy-adverse effects
were investigated. Biochemical evaluations measuring
haemocrome (blood count), transaminases, bilirubin,
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alkaline phosphatase and renal function were performed.
All patients underwent abdominal ultrasound every 6 mo.
If a new space-occupying lesion was suspected, it was
first analyzed by ultrasonography to determine if it was
unquestionably benign (eg., cysts or hemangioma). If
necessary, the lesion was further examined by computed
tomography, magnetic resonance imaging, arteriography,
or liver biopsy. In a group of 27 patients with liver biopsy
at baseline, liver stiffness was assessed during the last
visit. During this follow-up, cirrhotics were considered
to have progression if they showed any of the following
findings: ascites, bleeding varices, hepatic encephalopathy
and HCC. The diagnosis of HCC was formulated using
imaging techniques and/or biopsy, according to the Bat-
celona Clinical Liver Cancer standardized staging system
for hepatocellular carcinoma®".

Laboratory analysis

Serum was collected for detection of HCV RNA once
per year after SVR was obtained. Qualitative detection
of HCV-RNA was performed by a standardized quali-
tative assay, Cobas AmpliPrep/Cobas Tagman (CAP/
CTM). This assay is based on the reverse transcription-
polymerase chain reaction (RT-PCR) method, followed by
HCV RNA real-time fluorescent detection from 850 pL
of serum. HCV RNA concentration was read in IU/ml..
The CAP/CTM assay has a sensitivity of 15 IU/mlL, with
a linear quantification range of 43-6.9 X 10" TU/mL..

RESULTS
Follow-up

The median duration of follow-up was 8.6 years (range
2-19.9 years). One hundred and fifteen/150 (76.6%) pa-
tients were followed for more than 4 years. Fifty-two/150
(34.6%) patients were followed for more than 10 years.

Virological outcomes

Zero of the 150 patients had a recurrence of HCV infec-
tion during the follow-up period. HCV RNA was evaluat-
ed in all patients with CAP/CTM assay, using at least four
blood samples taken in different times (including the last
sample available for each patient). No patient had detect-
able HCV-RNA in serum by RT-PCR in any sample, even
in the patients who developed liver-related complications.

Survival and complication rates

The results from this study indicate the risk of liver-
related death was only 0.67%, as only one patient died
from liver-related causes. In addition, liver-related com-
plications were observed in only three patients with a
global complication incidence rate of 2%, while the com-
plication incidence/person per year was 0.08%. These
three complications included two patients with HCCs
and one patient experiencing bleeding from esophageal
varices. All three patients who developed complications
had pre-treatment cirrhosis. Both patients who developed
HCC were males, aged 61 developing the complication
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Table 2 Liver fibrosis with paired assessment at baseline vs the end of follow-up

Baseline

End of follow-up

Patients METAVIR score Corresponding value of LS (21) (kPa) Mean value (range) of LS (kPa) Mean follow-up (yr) Patients with fibrosis regression

1 FO <6

18 F1 6.5+1.1
6 F2 73114
0 F3 10.2+1.9
1 F4 15+4.1
1 Clinical cirrhosis 10.3

59 10.6 0
54 (28-63) 9.48 13
6.2 (4.0-8.8) 6.02 4
6.8 83 1

19.9 1 0

LS: Liver stiffness.

five years after follow-up, and aged 65 developing the
complication nine years after follow-up, respectively.
The 65-year-old male eventually died from liver-related
complications. A 66-year-old female patient developed
esophageal 17 bleeding years after the follow-up.

Regression of liver fibrosis

During the final visit, we performed TE on 27 patients
who underwent a liver biopsy at baseline. The histological
staging at baseline and the mean values of liver stiffness
at the end of follow-up are reported in Table 2. Only in
three cases were the values of liver stiffness higher than
7.3 kPa, the threshold indicative of significant fibrosis (F2
according to Metavir score). None of the patients had a
liver stiffness score higher than 14.5 kPa, suggestive of
cirrhosis. We observed regression of the fibrosis in 19/27
patients (70% of the cases).

DISCUSSION

The aim of this study was to assess the long-term effect
of antiviral treatment in a large cohort of patients chron-
ically infected with hepatitis C who had achieved SVR.
This is one of the largest and longest studies on the natu-
ral history of successfully treated patients with chronic
HCYV infection in a real world setting. In the majority of
the cases reported in the literature, the median follow-
up duration is less than 5 years. In our study however, we
observed 50 patients for up to 10 years and 21 patients
for up to 15 years, with the median duration of the fol-
low-up being 8.6 years. Overall, the clinical outcome of
this study was very positive, indicating that prognosis in
patients who obtained SVR is extremely promising,

The overall hepatic complication rate in our popu-
lation was only 2%; a figure that is in agreement with
other studies. Veldt e a/*’ reported 3 cases of HCC in a
population of 142 patients (2%) with SVR and a baseline
fibrosis score that ranged between 4 and 6 according
to the Ishak index"”. Turner ez ai” reported 2 cases of
HCC in a population of 152 patients (1.3%) with SVR
and no cirrhosis. Tkeda ef a/” reported 30 cases of HCC
in a population of 1097 patients (2.7%), of which 97 had
cirrhosis and obtained SVR; but it was a retrospective,
multicentric study with a median follow-up of 4.6 years.
The high survival rate observed in our study (99.3%) is
very consistent with values observed by George e# al™
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(99.4%) and Tmazeki ez al™ (99.97%).

We could not detect HCV-specific RNA transcripts
in any of the patients at each follow-up, confirming that
a durable SVR can be achieved with both conventional
and pegylated interferon treatment' ), Although a low
rate of HCV-recurrence detected through RT-PCR assays
has been reported, these data are in agreement with more
recent studies on the topicmm. The sensitivity of labo-
ratory assays for HCV RNA detection has significantly
increased throughout the years, and we can hypothesize
that low serum levels of HCV RNA may not have been
detected by a low sensitivity assay in the past, leading to a
misclassification of SVR subjects. In fact, 5%, 9.7%, and
8% rates of HCV recurrence have been observed in pre-
vious studies” . In our study, HCV RNA was assessed
through the most sensitive assay available (RT-PCR with
sensitivity < 50 TU/mL). This sensitivity adds validity to
our hypothesis that the hepatic complications observed in
patients in our study were not directly related to ongoing
HCYV replication, but rather other complicating factors.

Of the 27 patients where fibrosis was evaluated, no pa-
tient with pre-treatment chronic hepatitis showed progres-
sion to cirrhosis, including those with advanced fibrosis
(Ishak score 3-4/6). Moreovet, a regression of fibrosis was
reported in 70% of the cases. These results correlate well
with the work by Poynard ez a/” showing that SVR (re-
gardless of the therapy with which it is obtained) not only
stops liver damage progression, but can also induce its re-
gression. In this cohort, 1904 patients with CHC and SVR
and with paired pre-treatment and post-treatment biopsies
were observed; 86% of patients showed an improve-
ment in fibrosis stage while 12% showed no change, even
when the mean time between biopsies was only 20 mo®™
Our data also comply with two recent studies with mean
follow-up times of 5 and 6.5 years reporting 83% and
61% rates of fibrosis regression, respectivelym’w]. In these
studies, the regression of fibrosis was assessed through
liver biopsy. Although a liver biopsy is considered the gold
standard; it does have limitations including sampling er-
rors and interpretation of results influenced by intra- and
inter-observer variation, implying that distinguishing real
changes in fibrosis, longitudinally, is a difficult task”". El-
lis ez al™ suggested that the most convincing evidence for
regression of liver fibrosis derives from large-scale studies
on post-treatment natural history. In fact, long-term fol-
low-up studies indicate that regression of liver fibrosis is
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associated with improved clinical outcomes, strengthening
the perception that histological regression is a real phe-
nomenon. Even though there is no universal parameter to
define fibrosis regression, it is suggested that a long term
assessment of clear clinical outcomes combined with non-
invasive testing for fibrosis could help with the interpreta-
tion of the results"™.

In conclusion, our study documents that progression
of liver damage and HCV infection relapse are virtually
non-existent in patients with chronic hepatitis C infec-
tion who have achieved sustained virological response.
Further, patients with pre-treatment evidence of cirrhosis
show a rate of complications that cannot be neglected,
but are hypothesized to occur due to complicating factors
separate from HCV infection.
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