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Introduction

The rate of chronicity in patients with acute hepa-
titis C is 50-90%. Early control of hepatitis C
virus (HCV) infection by interferon alpha-based
therapies has been shown to be possible in the
majority of patients. Treatment of acute hepatitis
C should be considered not only because chronic
HCYV infection can lead to further serious clinical
sequelae like liver cirrhosis or hepatocellular car-
cinoma but also because HCV viremia may be
associated with a risk for transmission of HCV to
other persons and because hepatitis C can have
significant social, legal, and economic conse-
quences, especially for infected members of the
health care system. While treatment of acute hep-
atitis C with type I interferons is well established,
there has been considerable debate as to which
therapy and which time point of therapy is optimal.
To determine this we must consider efficacy,
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side effects, cost, and whether the addition of
ribavirin is necessary as it is when treating chronic
hepatitis C infection [1].

Epidemiology and Natural Course
of Acute Hepatitis C

The incidence of acute hepatitis C differs signifi-
cantly between countries. HCV is highly endemic
in some African countries. New HCV infections
still occur in countries with a low human devel-
opment index since only half of the blood prod-
ucts are screened for anti-HCV in these countries
and about 40% of all injections are still given via
re-used equipment. However, acute hepatitis C is
also still present in Western countries. In Italy,
the incidence ranges from 1 to 14 infections per
100,000 according to the national surveillance
agency [2], the Italian blood donor program [3],
or evaluation in the general population [4].

The cause of transmission of HCV is often
difficult to define. Since screening of blood prod-
ucts for the HCV by PCR was introduced, the
risk for transfusion-associated acute hepatitis C
has been dramatically reduced. Thus, the main
reason for HCV infection nowadays is intrave-
nous drug use. The incidence in the high-risk
group of drug abusers is up to 39/100 person
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Fig. 2.1 Treatment of acute hepatitis C in IV drug
addicts: The Swiss Association for the Study of the Liver
Study (SASL 18). I.V. drug user from the Swiss HCV
cohort showed rather low overall sustained response rates
(based on data from ref. [6])

years [5]. Long-term IV drug users show HCV
infection rates of 50-80%. However, IV drug
users may be difficult to treat for acute hepatitis
C as data from the Swiss HCV cohort showed
rather low overall sustained response rates
(Fig. 2.1). This was due to noncompliance, loss
of follow up, and to prematurely stopping therapy
in a significant number of patients [6]. On the
other hand, Italian investigators reported much
better experiences in treating acute hepatitis C [7]
justifying treatment attempts in well-established
settings of experienced physicians treating not
only infectious diseases but also addiction and
psychiatric disorders.

Other possible modes of acquisition are medi-
cal procedures, sexual intercourse, or needlestick
injuries in health care professionals [8—11]. In
particular the last group of patients may ask for
immediate treatment of acute hepatitis C.
Furthermore, the risk to acquire HCV after occu-
pational exposure might be lower than previously
reported (Fig. 2.2) [12].

HCV-RNA can be detectable in serum within
3—7 days after exposure. HCV-RNA levels rise
rapidly during the first weeks followed by a rise
of serum aminotransferases 2-8 weeks after
exposure [13]. The elevation of serum alanine
aminotransferase (ALT) indicating hepatic injury,
inflammation, and necrosis commonly may reach
levels greater than 10 times the upper limit of
normal. Unfortunately, the serological development
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Fig. 2.2 Low rate of HCV seroconversion after occupa-
tional exposure to HCV (based on data from ref. [12])

of acute HCV infection is accompanied by
clinical symptoms only in a minority of cases.
Jaundice occurs in only 20-30% of patients,
mostly between 2 and 12 weeks after infection
[14, 15]. More commonly, nonspecific symp-
toms, such as fatigue, low-grade fever, myalgia,
nausea, vomiting, or itching, are clinical corre-
lates of the infection leading to high rates of
unrecognized cases in the acute phase of the dis-
ease. It is quite well established that patients are
more likely to recover spontaneously if they are
symptomatic. We were able to show that young
male patients with HCV genotype 3 infection
recovered more than individuals infected with
genotype 1 [16]. However, in other cohorts of
patients with more severe symptoms, the HCV
genotype failed to be significantly associated
with recovery or chronicity. There is only limited
data regarding how different factors, such as ALT
levels, bilirubin levels, age, sex, or HCV geno-
type, are associated with the outcome of inter-
feron treatment in acute hepatitis C. In the
Hep-Net Acute HCV-II study, only baseline ALT
levels of greater than 500 U/L but none of the
other factors were associated with SVR to 6
months of PEG-IFNa-2b treatment (Fig. 2.3)
[17]. Thus, patients with more severe hepatitis
may require less stringent therapies and the natu-
ral course of the infection can be monitored for
some time before treatment 1is initiated.
Importantly, in none of the studies conducted to



2 Acute HCV

15

Sustained Virol. Response (%)

o 96%
80 5%
60
40
20
0
<500

ALT (Ufl)  >500

(r=20) (n=45)

Fig. 2.3 Baseline ALT levels and treatment response in
the Hep-Net Acute HCV-II study. In the Hep-Net Acute
HCV-II Study, only baseline ALT levels of greater than
500 U/L but none of the other factors were associated with
SVR to 6 months of PEG-IFN-a-2b treatment (based on
data from ref. [17])

date was HCV genotype clearly associated with
treatment outcome. This is significantly different
than what is observed in patients with chronic
HCYV infection.

Conventional Recombinant
Interferon Alpha for the Treatment
of Acute Hepatitis C

Several small trials performed in the 90s indi-
cated that HCV infection can be treated very
effectively in its acute phase. Some of these stud-
ies were controlled [18-23], while others did not
include a control group [24]. Most of these stud-
ies had substantial limitations. Some included
only a limited number of patients [22, 24] or only
individuals with transfusion-associated HCV
infection [18-23]. The treatment schedules dif-
fered between the administered type of inter-
feron, interferon dosage, and treatment duration.
Therapeutic efficacy was not determined on the
basis of HCV-RNA measurement in all studies
[18, 23]. All but one study [21] indicated a ben-
eficial effect of therapy. Higher doses of inter-
feron seemed to be associated with better
treatment response. In a trial by Vogel et al.,
10 MU interferon alfa-2b daily achieved a
virological response in 90% of cases after a

follow-up of 7-42 months [24]. Patients cleared
HCV-RNA within 4-12 days. Aminotransferases
normalized after 18—43 days of therapy. Thus, the
results of the pilot studies indicated that virologi-
cal response rates were dose dependent and
increased with longer treatment duration. A daily
administration of interferon seemed to be more
effective than an intermittent dosage.

The treatment of 44 consecutive patients with
acute hepatitis C published by Jdeckel et al. in
2001 received much attention [25]. Patients were
treated for 24 weeks with an induction dosing of
5 MU interferon alfa-2b daily for 4 weeks fol-
lowed by 3 MU interferon alfa-2b thrice weekly
for additional 20 weeks. After 24 week follow-
up, 98% of cases had undetectable HCV-RNA
and normal ALT levels.

Thus, the study showed that progression to
chronicity can be prevented by early treatment
with interferon-based monotherapy. Importantly,
no combination with ribavirin was necessary. A
further follow-up showed that virological
response rates were sustained for up to 224 weeks
after the end of therapy [26].

Subsequent studies from Belgium [27] and
Japan [28] suggested that even shorter therapies
of only 1-2 months with daily injections of inter-
feron alpha might be possible leading to sustained
response rates between 84 and 100% if treatment
is initiated soon after the acute exposure.

Pegylated Interferon Alpha for the
Treatment of Acute Hepatitis C

Pegylated interferons have been investigated by
several investigators to treat acute hepatitis C. In
2005, Santantonio published on a cohort of 16
Italian patients with acute HCV treated with
PEG-IFNa-2b for 24 weeks [29]. Sustained clear-
ance of HCV-RNA was observed in 15 patients
(94%). Treatment was initiated 12 weeks after
the clinical onset of hepatitis. The proportion of
individuals infected with HCV genotypes 2 or 3
was high (63%).

The fairly good tolerability and the high sus-
tained response rate to PEG-IFNa-2b treatment
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of acute hepatitis C was confirmed by the German
Hep-Net Acute HCV-II study [17]. Eighty-nine
patients were recruited receiving at least one dose
of PEG-IFNa-2b. Treatment was scheduled for
24 weeks and no ribavirin was given. This study
reflects to a large extent the “real-life” setting in
Germany since patients were recruited via the
German network of excellence on viral hepatitis
“Hep-Net” [30]. Subsequently, patients were
included not only by 18 university hospitals but
also by 26 municipal hospitals and even by nine
gastroenterologists in private practice. Possible
sources of infections were medical procedures,
IV drug abuse, and sexual exposure accounting
for about three-fifths of cases. Sixty-six percent
of patients were infected with HCV genotype 1
and maximum ALT levels before treatment
ranged between 24 and 3,399 U/L (median 599).
The median time from the most likely date of
infection to start of therapy was 76 days and the
time from the onset of symptoms to the start of
therapy ranged between 5 and 131 days with a
median of 27 days. Thus, therapy was started 1-2
months earlier than in most of the other recent
studies on acute hepatitis C where treatment was
usually delayed until 3 months after the patient
first presented.

The Hep-Net-Acute HCV-II study showed
end-of-treatment and sustained virological
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ITT Pts. adherent to therapy
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response rates of 82 and 71% in the intent-to-treat
analysis, respectively (Fig. 2.4). Thus, response
rates were lower than in several previous studies
including the German Acute-HCV-I study using
conventional interferon alpha [25]. However, only
70 patients fulfilled the so-called 80/80-criteria of
adherence to therapy receiving at least 80% of the
PEG-IFN dose and completing at least 80% of
treatment duration. A rather high number of
patients (15%) were lost to follow-up and proto-
col violations were performed in another four
patients — possibly reflecting the high number of
participating centers, including some rather inex-
perienced sites. Additionally, eight individuals
had to stop treatment due to side effects and only
four of those achieved an SVR. The sustained
response in the group of patients who was adher-
ent to therapy and completed follow-up (n=65)
was 89%. These results are similar with that
reported in other studies. As already mentioned
earlier, only baseline ALT levels but not HCV
genotype, HCV-RNA levels, age, or sex were asso-
ciated with sustained response rate in this study.
Another study from Italy suggested that a
PEG-IFNa-2b dose of at least 1.3 pg/kg should
be administered in acute hepatitis C since lower
doses may reduce the chance to achieve a sus-
tained response [31]. However, de Rosa and col-
leagues treated their patients for only 12 weeks.
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None of the other studies treating acute hepatitis
C for 24 weeks with PEG-IFNa-2b including the
Swiss study on IV drug addicts [6] reported a
similar dose effect.

Timing of Therapy; Early Treatment
of Acute Hepatitis C or Delayed
Treatment?

Data on the optimal timing of treatment for acute
hepatitis C is limited since the various studies are
difficult to compare and the general approach to
delay treatment [32] has been defined as either 12
weeks after the acquisition of HCV or after the
clinical onset of hepatitis. In a Japanese popula-
tion, Nomura compared early “immediate” treat-
ment to treatment starting 1 year following
infection [28]. A superior result was achieved
when treatment was initiated sooner after infec-
tion than waiting a full year after presumed
exposure.

The Hep-Net-Acute-HCV-III study was
designed in 2004 as a prospective, randomized
study in patients with symptomatic acute hepati-
tis C comparing the efficacy and safety of imme-
diate PEG-IFNa-2b treatment for 6 months vs.
delayed treatment with PEG-IFNa-2b plus riba-
virin for 6 months starting 12 weeks after ran-
domization in patients who were still HCV-RNA
positive. All asymptomatic patients were assigned
to early treatment with PEG-IFNa-2b. A planned
analysis of 108 patients randomized until
December 31, 2007 confirmed that early immedi-
ate treatment with PEG-IFNa-2b was highly
effective in both symptomatic and asymptomatic
patients. Delayed IFNa+ribavirin treatment
resulted in a lower overall response rate. However,
patients who were adherent to the prescribed reg-
imen had similar efficacy rates in symptomatic
patients [33].

If frequent monitoring of HCV-RNA levels is
possible, HCV-RNA kinetics may also be consid-
ered for timing therapy as repeated measurement
of HCV-RNA may predict spontaneous clearance
of acute hepatitis C [34].

Duration of Therapy

As mentioned earlier, most trials using pegylated
interferon alpha-2b have treated patients for 24
weeks. However, shorter therapies are very likely
to be possible [31], in particular, in individuals
with baseline parameters being associated with a
high likelihood to achieve a sustained response.

Ribavirin

The need for ribavirin is well established in the
treatment of chronic hepatitis C. However, there
appears to be no need to use ribavirin in patients
with acute hepatitis C since approximately 90% of
patients appear to achieve a sustained viral response
with interferon alpha alone. Ribavirin can be associ-
ated with significant side effects and costs and thus,
in our opinion combination therapy for acute hepa-
titis C is not justified. However, the addition of riba-
virin can be considered in patients with delayed
HCV-RNA kinetics after the onset of treatment, and
in those patients with HCV genotype 1 and a low or
normal baseline value for serum ALT value.

Influence of Interferon Alpha
on Cellular Immune Responses
in Acute Hepatitis C

Cellular immunity has been studied extensively
in acute hepatitis C showing that HCV specific
T-cell responses play an important role in the
natural course of the infection. The adaptive
T-cell response is mediated both by CD4+ helper
T-cells and CD8+ killer T-cells. Involvement of
CD 4+ lymphocytes in successful recovery of
acute HCV infection was first proposed by
Diepolder et al., who observed a strong prolifera-
tive immune response mainly against the NS3
protein and a significant production of interferon-
gamma by HCV-specific CD4+ T-cells in patients
with self-limited disease [35]. Thereafter, several
groups consistently found an association between
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a strong, multispecific and maintained HCV spe-
cific CD4+ und CD8+ T-cell response and the
resolution of acute HCV infection [36].

CD4+ T-cells seem to be present for several
years after recovery [37], there are conflicting
data whether HCV-specific CD8+ T-cell responses
persist [37] or decline [38] over time. However,
several studies observed durable HCV-specific
T-cells in HCV seronegative individuals, who
were exposed to HCV by occupational exposure
or as household members of HCV-positive part-
ners, but who never became HCV-RNA positive
[39]. These observations suggest that HCV-
specific T-cells might be induced upon subclini-
cal exposure and might contribute to protection
against clinically apparent HCV infection.

Studies of interferon therapy on CD4+ und
CD8+ T-cells in patients with acute HCV could
not detect a clear relationship between treatment
outcome and T-cell immunity [40-42]. Overall,
HCV-specific cellular immunity in the peripheral
blood cells seems to decline during and after
interferon alpha-induced recovery. Possible
explanations are that (1) interferon alpha has
antiproliferative properties, which could prevent
homeostatic and TCR-ligation-driven prolifera-
tion of T-cells and thus explain in part reduced
frequency of HCV-specific T-cells and weaker
proliferative responses; (2) interferon alpha may
also have caused apoptosis of activated T-cells
since interferon alpha sensitizes cells to antigen-
induced cell death occurring at the end of an
immune response; (3) HCV-specific T-cells may
have disappeared from the circulation and homed
to the primary site of inflammation, the liver. We
have shown that the decline of T-cells during
interferon alpha therapy may be a consequence of
both, apoptosis and homing [43]. Thus, the bal-
ance between cell death vs. regulation of
chemokine receptors potentially can lead to dif-
ferent long-term outcomes.

Conclusions

Interferon alpha therapy of acute hepatitis C is
well established. Response rates are high and
pegylated interferons can be recommended while
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ribavirin administration is usually not required.
Early immediate treatment with PEG-IFNa-2b is
highly effective in both symptomatic and asymp-
tomatic patients. Delayed IFNa+ribavirin treat-
ment resulted in lower overall response rates.
However, if patients who were adherent to treat-
ment this strategy seems to be of similar efficacy
in symptomatic patients. Asymptomatic patients
with genotype 1 infection should be treated as
early as possible while treatment might be
delayed in individuals presenting with significant
symptoms, at least 10 times elevated ALT levels
and in patients with genotype 2 or 3 infections.
Currently, we still would recommend a 24-week
course of treatment although shorter treatment
regimens are likely to be effective in a significant
proportion of patients.

The optimal management of patients with acute
hepatitis C infection should include a careful
workup of clinical and virological data as well as
the consideration of the individual patient’s history.
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