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n INTRODUCTION

H
epatitis C is a widespread viral infec-
tion, almost always persisting, with a
variable course that can lead to chronic

hepatitis, cirrhosis, and hepatocellular carci-
noma. Chronic hepatitis C is more prevalent
among elderly subjects, who might have con-
tracted the infection in the past, when no or
few precautions were used to prevent its dif-
fusion [1-3].
Conventional treatment with interferon (IFN)
has a sustained efficacy in 10-20% of patients
with chronic hepatitis C. The highest response
rates (up to 50-60%) have been achieved with
pegylated interferon in combination with rib-
avirin [4]. Treatment with ribavirin almost al-
ways causes haemolysis with clinical reper-
cussions in patients with anaemia or coronary
disease. Age, source of infection, duration of
the disease, cirrhosis, and virus-related fac-
tors, such as viral load and virus genotype,
have been indicated as predictors of response
[5]. In particular, several reports indicate that
older patients respond worse than younger
ones to IFN treatment [6, 7]. Despite the high
diffusion of HCV infection in the elderly, few
of them are admitted to IFN treatment either
alone or in association since the side effects of
the drugs might be less tolerated.
The aim of this study was to evaluate the pos-
sible influence of age in the response to IFN
therapy and the tolerability of the drug in pa-
tients with chronic hepatitis C.

n PATIENTS AND METHODS

Patients
One hundred and sixty consecutive anti-HCV
positive patients, with histologically proven
chronic hepatitis were enrolled for treatment
with α-IFN (3-6 M.U., 3 times weekly for six-
twelve months). A retrospective analysis was
performed in order to evaluate the efficacy of
the treatment. Only patients with detectable
HCV viremia were included in the analysis.
These patients were divided into two groups,
according to age: 50 patients ≥60 years old
(group A) and 104 patients <60 years old
(group B). The two groups were compared for
gender, basal levels of transaminases, γGT and
alkaline phosphatase, viral genotype, histologi-
cal activity of the disease, presence of cirrhosis,
total dose of IFN received, prevalence of side
effects, rate of response to the treatment and
frequency of relapse.

Response definitions
Sustained response was defined as normal
serum ALT levels and negative serum HCV-
RNA persisting for at least six months after
completion of IFN treatment. Long-term re-
sponse was defined as normal serum ALT lev-
els and negative serum HCV-RNA persisting
throughout the follow-up period.

Laboratory tests
HCV RNA was tested by polymerized chain re-
action (Amplicor HCV test, Roche Diagnostics).
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HCV genotyping was performed by Line Probe
Assay Nuclear Laser Med. (Inno-LiPA HCV,
Innogenetics). HBV markers were tested by
ELISA (Ortho Diagnostics). Serum autoanti-
bodies antinuclear, anti-DNA, anti-smooth
muscle, antimitochondria, anti-liver kidney mi-
crosome were tested by ELISA, Delta Biologi-
cals, Rome.

Statistical analysis
Continuous and categorical variables were
compared between the two groups by Student’s
t test, chi-square test and Fisher’s exact test. Re-
sponse to the treatment was evaluated on in-
tention to treat basis.

n RESULTS

The clinical-epidemiological characteristics of
the patients included in our study are summa-
rized in Table 1. No significant differences in
basal levels of serum transaminases, γGT and

ALP or in frequency of HBV infection markers
were found between the two groups. Patients
from group A had a higher prevalence of HCV
genotype 1b (p=0.01) and cirrhosis (p=0.0002).
Older patients received a lower total dose of
IFN (p=0.005) (Table 1).
Treatment was completed in 149/154 HCV-
RNA+ve patients. In five patients, four from
group A and one from group B (p=0.07), the
treatment was interrupted during the first three
months because of severe adverse effects such
as leucopoenia, thrombocytopenia, arthromyal-
gias, asthenia, high fever, skin rash, and insom-
nia. The sustained response rate was 9/50
(18%) in group A and 21/104 (20%) in group B
(p=0.9) (Table 2).
The mean follow-up after treatment with-
drawal was 43.4±33.4 months (range 14-82
months). Five of the 9 responders from group A
and 7 of the 21 responders from group B re-
lapsed during the follow-up period (p=0.4).
Among the patients who completed the treat-
ment, 19/46 (41%) from group A and 45/103

Table 1 - Pre-treatment features and IFN dosage in 154 HCV-RNA positive patients treated with α-IFN.

Age ≥60 years (n=50) Age <60 years (n=104) Significance

Male 29 64 *NS

Mean age ±SD (yrs) 63.8±3.2 47.5±10.2

Age range (yrs) 60-74 14-59

Known exposure 8 16 *NS

Autoantibodies 0 0

Alcohol abuse 0 0

ALT (x n.v.±SD) 3.64±1.98 4.17±2.85 °NS

GGT (x n.v.±SD) 1.18±0.93 1.38±1.06 °NS

ALP (x n.v.±SD) 0.92±0.4 0.97±0.4 °NS

Diagnosis
CPH 4 38
CAH 30 53 *p=0.0002
Cirrhosis 16 13

HCV genotype
1b 43(86%) 68 (65%)
other 7(14%) 36 (35%) *p=0.01

HBV Markers
HBsAg+ve 1 1 **NS
anti-HBV antibodies+ve 10 12

Total IFN dosage
216 MU 22 pts (44%) 34 pts (33%) *p=0.005
432 MU 26 pts (52%) 43 pts (41%)
864 MU 2 pts (4%) 27 pts (26%)

*Chi-square test, °Student’s t test, **Fischer’s exact test
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(44%) from group B (p=0.9) experienced less
important side effects, which allowed continua-
tion of therapy.

n DISCUSSION

This study demonstrates that treatment with
IFN may be efficient in older patients with
chronic hepatitis C. Although these patients
had a higher prevalence of cirrhosis and were
given a lower dosage of the drug, they had a
response rate similar to that observed in
younger patients. Such data are in contrast
with those reported in other studies in which
old age and presence of cirrhosis are indicated
as predictive factors of non-response [6-8].
These studies were retrospective evaluations of
the many variables potentially effective on the
response rate. In more recent, prospective and
controlled trials, performed on aged patients
with chronic hepatitis C, IFN therapy has been
demonstrated to be as effective as in younger
patients [9, 10].
Several other factors, such as the presence of
cholestasis, the virus genotype, the source of
infection, and the duration of the disease may
influence the response to the treatment. Some
authors have suggested that cholestasis might
interfere with the efficacy of the drug, prevent-
ing its transport to the liver cells [11]. In our
study, no differences in the cholestasis index
serum levels between the two groups were re-
ported. 
It is well-known that genotype 1b is more diffi-
cult to eradicate [12]. In accordance with previ-
ous epidemiological studies carried out in our
region, our data showed a prevalence of geno-
type 1b [13]. This prevalence, although higher
in older patients, does not seem to significantly
influence the response to IFN therapy.
Response to treatment could be affected by the
source of infection since history of blood trans-

fusions or intravenous drug addiction is prob-
ably associated with higher viremia [14]. In our
patients the level of viremia was not deter-
mined and the cause of infection was often un-
known. Longer duration of the disease appears
associated with lower efficacy of the treatment.
In our patients the non-apparent mode of con-
tagion and the often indolent course of chronic
hepatitis C made it difficult to establish the du-
ration of the disease. Since disease from HCV
infection is slowly progressive and 10-20 years
are necessary for the development of cirrhosis,
it is likely that older patients, with a higher
prevalence of cirrhosis, have a more remote in-
fection.
It might be hypothesized that the adverse ef-
fects, during IFN treatment, might be more
considerable in older patients. In our study, the
prevalence of major side effects, requiring in-
terruption of treatment, tended to be higher in
the group of older patients, without statistical
significance. The response rate remained simi-
lar in the two groups when statistical analysis
was performed on an intention to treat basis. In
the patients who completed the treatment, the
frequency of minor side effects was similar in
the two groups. Thus, in these patients, partic-
ular attention must be paid in monitoring the
major adverse effects and the treatment could
be opportunely adjusted since they responded
also to a lower dosage of the drug.
Hepatocellular carcinoma often complicates
long-standing HCV infection. It has been re-
cently suggested that therapy with IFN might
prevent the development of hepatocarcinoma
independently of the biochemical and virolog-
ical response [15]. Therefore, we suggest that
IFN treatment be tried in patients ≥60 years old
with chronic hepatitis C.
In conclusion, treatment of chronic hepatitis C
with interferon had the same efficacy in the
two groups observed, although older patients
had a higher prevalence of HCV genotype 1b

Table 2 - Response to IFN treatment in patients with chronic hepatitis C.

Patients ≥60 years old Patients <60 years old Significance

HCV-RNA+ve before treatment 50 104

Fully treated 46 103 *p=0.07

Sustained responder 9 (18%) 21(20%) *p=0.9

Relapser after 6 months of follow-up (10%) 7 (7%) *p=0.7

Long term responder 4 (8%) 14 (13%) **p=0.4
*Chi-square test, **Fischer’s exact test
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infection and of cirrhosis and received a lower
dosage of the drug.
It has been more recently shown that the com-
bination regimen of interferon and ribavirin
and the use of pegylated IFN (either alone or in
combination with ribavirin) significantly in-
crease the sustained response rate [16]. There-
fore in aged patients with chronic hepatitis C,
treatment with pegylated IFN can be taken into

consideration, especially when association
with ribavirin is at high risk of adverse events.
Although not demonstrated, a further indica-
tion for treatment in aged patients could be the
prevention of HCC.

Keywords: chronic hepatitis C, interferon treat-
ment, aged patients.

Abbiamo valutato l’efficacia e la tollerabilità del
trattamento con α-interferone (α-IFN) in pazienti
anziani affetti da epatite cronica da virus C (HCV).
Una casistica consecutiva di 154 pazienti con
epatite cronica C trattati con α-IFN è stata retro-
spettivamente suddivisa in due gruppi in base
all’età superiore o inferiore a 60 anni. I gruppi
sono stati confrontati per attività biochimica ed is-
tologica della malattia, genotipo dell’HCV, dose
totale di IFN somministrato, incidenza di effetti
collaterali e risposta al trattamento. L’analisi sta-
tistica è stata condotta mediante il test t di Stu-
dent, il chi square test ed il test di Fisher. 
I pazienti anziani avevano una più alta
prevalenza di genotipo 1b e di cirrosi ed hanno
ricevuto una dose totale di interferone più bassa.

Le altre caratteristiche clinico-epidemiologiche er-
ano simili.
Le percentuali di risposta sostenuta e a lungo ter-
mine non differivano nei due gruppi (rispettiva-
mente 18% e 8% negli anziani e 20% e 13% nei
più giovani). Gli effetti collaterali importanti er-
ano più frequenti negli anziani (p=0,07).
I pazienti anziani con epatite cronica C rispon-
dono al trattamento con α-IFN come i più gio-
vani, nonostante la più elevata prevalenza di cir-
rosi e la più bassa dose di farmaco ricevuta. Per-
tanto il trattamento con il pìù efficace interferone
peghilato può essere preso in considerazione negli
anziani con epatite cronica C, nei quali l’associ-
azione con ribavirina è spesso controindicata per
il rischio di eventi avversi.

RIASSUNTO

The aim of this study was to evaluate the ef-
ficacy and tolerability of interferon treatment
in aged patients with chronic hepatitis C. One
hundred and fifty-four patients with chronic
hepatitis C, consecutively treated with α-in-
terferon (α-IFN), were retrospectively subdi-
vided into two groups according to age ≥60
or <60 years. The two groups were compared
in terms of biochemical and histological ac-
tivity of the disease, HCV genotype, total
dose of IFN received, incidence of side effects
and rate of response to treatment. Statistical
analysis was performed by Student’s t test,
chi-square test and Fisher’s exact test.
Aged patients had a higher prevalence of
HCV genotype 1b and cirrhosis and received

a lower dose of the drug. No differences were
found in other epidemiological-clinical char-
acteristics before treatment. The rate of sus-
tained response and long–term response to
therapy was similar in the two groups of pa-
tients (18% and 8% in the aged and 20% and
13% in the younger respectively). There was
a trend of more frequent major side effects in
aged patients (p=0.07).
Treatment of chronic hepatitis C with α-IFN
had the same efficacy in the two groups ob-
served. In aged patients with chronic hepati-
tis C treatment with the more effective pegy-
lated IFN should be taken into consideration,
especially when association with ribavirin is
at high risk of adverse events.

SUMMARY
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