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Background & Aims: Acute hepatitis C virus infection ac-
counts for approximately 20% of cases of acute hepatitis
today. The alm of this study was to define the natural
course of the disease and to contribute to the development
of treatment strategies for acute hepatitis C virus.
Methods: The diagnosis of acute hepatitis C virus in 60
patlents was based on seroconversion to anti- hepatitls C
vitus antibodies or ciinical and biochemicai criterla and on
the presence of hepatitls C virus RNA in the first serum
sample, Results: Fifty-one of 60 (85%) patients presented
with symptomatic acute hepatitls C virus, In the natural
{untreated) course of acute symptomatic hepatitis C (h =
46), spontaneous clearance was observed in 24 patients
(52%), usually within 12 weeks after the onset of symp-
toms, whereas all asymptomatic patients (n = 9) devel-
oped chronic hepatitis C. The start of antiviral therapy
(interferon-e with or without ribavirin) beyond 3 months
aftet the onset of acute hepatitis induced sustained viral
clearance In 80% of treated patlents. Conclusions: The
management of acute hepatitis C has to take into account
the high rate of spontaneous viral clearance within 12
weeks after the onset of symptomatic disease. Treatment
of only those patients who remain hepatitls C virus RNA
positive for more than 3 months after the onset of disease
led to an overall viral clearance (seif-limited and treatment
induced) in 91% of patients, and unnecessary treatment
was avoided in those with spontaneous viral clearance.
Patients with asymptomatic acute hepatltis C virus infec-
tion are unlikely to clear the infection spontaneously and
should be treated as eatly as possible,

epatitis C virus (HCV) was discovered in 1989 as
H the principal cause of posttransfusion non-A/non-B
hepatitis. Although subsequent screening of blood prod-
ucts for HCV has vircually eliminated this mode of

cransmission,? acute HCV (@HQC) infeccion is still re-
sponsible for approximately 209 of cases of acute hepa-
titis, and approximately 30,000 new cases occur every
year in the United Scates alone.?

The most importane risk factor for FICV infection
today is intravenous drug abuse, but in up to 40% of
cases, the exact mode of HCV transmission remains
undefined. Worldwide at least 170 million individuals
are chronically infected with HCV and, lacking aware-
ness of infection, could further contribute to continuing
HCV transmission,

So far, most scudies on aHC have focused on posttrans-
fusion hepatitis,*~'* which runs a clinically asymptom-
atic course in 509%—809% of patients. Symptomatic aFHC,
however, may have a better outcome,!'"'2 buc detailed
information on the prognostic parameters and correlates
of immunity are still lacking. Although acute liver fail-
ure is rare, up to 85% of infected patients develop
chronic HCV infection, with a significant long-term risk
of liver cirrhosis and hepatocellular carcinoma.!®> Today
only a few patients with aHC are found incidentally,
whereas the vast majority ate identified only if symproms
compatible with acute hepatitis are present or if an
infection is suspected and follow-up examinarions show
increased aminotransferases, Comparted with patients in
prospective studies of posttransfusion HCV infection,
these patients differ with regard to patient characteris-
tics, mode of transmission, and comorbidity and have not
yet been enrolled in controlled studies.

Abbreviations used In this paper: aHC, acute hepatitls C virus; IFN,
interferon; PEG-IFN, pegylated Interferon,
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Given the risk of a chronic course of HCV infection,
with its associated morbidity and mortality, the clinical
management strategy has to take into account the natural
course of symptomatic aHC and the response to anciviral
therapy, bearing in mind che considerable side effects
and costs of current HCV treatment strategies. We
therefore studied 60 patients with aHC as it presents to
the physician today to define its nacural course and to
contribuce to the identification of the optimal time point
to start treatment,

Materials and Methods

Patients

Sixty consecutive patients (35 women and 23 men)
with aHC were diagnosed in 2 large referral centers for infec-
tious diseases and hepatology (Medical Department II, Klini-
kum Groffhadern, Munich, Germany, and General Hospiral
Miinchen Schwabing, Munich, Germany) from January 1,
1993, to July 31, 2000, and received antiviral treatment after
informed consent was obrained. Most patients (51 of 60)
presented with symptomacic acute hepaticis. The mose likely
seurce of HCV infection was determined in an initial patient
interview that explored the incubacion period for possible
sonrces of HCV transmission, e.g., new intravenous drug abuse
{Table 1),

Diagnhosis

The diagnosis of aHC was based on seroconversion to
anti-HCV antibodies {44 of 60 patients) and/or clinical and
biachemical criteria (acute onset of hepatitis in individuals
withoue preexiscing liver disease, exclusion of other coexisting
infections, metabolic or toxic liver disease, and increases of
alanine aminotransferase [ALT] ac least 10 cimes the upper
limir of normal) and on the presence of HCV RNA by reverse-
cranscription polymerase chain reaction in the first serum
sample (n = 60).

Serological Tests and Seroconversion

Serum samples were tested for the presence of anti-
HCV antibodies by second-generation enzyme immunoassay
(ETA 2.0; Ortho-Clinical Diagnostics, Ratitan, NJ). Aacibod-
ies against distinct viral ancigens were assessed by Western
blot by using recombinant ancigens (Recomblot HCV®; Mik-
rogen, Munich, Germany). HCV RNA was assessed by poly-
merase chain reaction and was quantified by Amplicor Monicor
{Hoffmann-La Roche, Basel, Switzerland). HCV genotyping
was performed by analyzing amplicons from the canserved 5’
untranslated region generated by nested polymerase chain
reaction as described elsewhere.

De novo seroconversion wich the appearance of anti-HCV
antibedies in second-generation enzyme-linked immunosor-
bent assay was shown in 29 patients. In 15 patients, antibodies
in the enzyme-linked immunosorbent assay were positive or
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Table 1. Patlent Characteristics in Self-Limited and Chronic
Course of Acute Hepatitis C

Acute hepatitis C

P
Variable Selflimited Chronic value
Ne. of patients 24 36
Age at anset of symptoms (yn)
Median/mean 36/35.7 35/35.4 0.88
Range 17-55 17-63
Sex
Male 8 19
Female 18 17 0.034
Suspected source of infection
Unknown 7 7 0.83
Sexual 3 3 0.83
Medical procedures 8 12 0.83
Intravenous drugs 5 10 0.83
Needlestick 1 4 0.83
Seroconversion
ELISA 8 21 0.38
Immunoblot 8 7 0.38
Neone 8 8 0.38
Genotype (Simmonds)
1a 4 8 .58
1b 8 is 0.58
2a/h 0 3 0.58
3 5 6 0.58
4 0 2 0.58
Unknown 7 1 0.58
Peak ALT
Median (U/L) 828 671 0.15
Mean (Li/L) 964 + 469 837 + 593
Peak bilirubin
Median (mg/dL) 7.9 2.5 0.14
Mean {mg/dL} 9.03 £ 5,58 6,92 + 7.96
Time {wk) until
Normalization of ALT 3.9
Range 2,9-26.5
HCV RNA negative 7.3
Range 1.0-21

ELISA, enzyime-linked immuncsorbent assay,

indeterminave. In these samples, immunoblot analysis showed
single reactivities against viral antigens (anei-FICV NS3, n =
7: anti-HCY core, n = 2; anti-HCV NS3/NS4, n = 1; and
anti-HCV core/HCV NS3, n = 3) in the initial serum. During
follow-up, a change in che serological profile, wich an increas-
ing number of reactivities against further HCV antigens, was
noted in all 135 patients, indicating seroconversion after acute
infection'® (Figure 1),

Follow-up

After the diagnosis of aHC was established, patients
were seen by a gastroenterologist in the outpatient clinic every
7 to 14 days in the first 2 months, at monchly to bimonthly
intervals until month 6, and every 3 to 6 months thereafter.
Physical and biochemical examinations were petformed at each
presentation, Patients were followed up for a median of 24
months (range, 7-70 months). A self-limiced course of aHC
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Flgure 1, Immunoblot reactivities against HCV proteins. Analysis was performed during follow-up of acute HCV. After reactivities against single
HCV antigens were found in the Initial phase of acute hepatitis, an Incraasing number of reactivities agalnst different antigens developed during
follow-up, indicating acute infection. SL., patients with spontaneous HCV elimination and a self-limited course; G{-+IT}, patients with chronic

evolution of HCV (and immediate treatment); Riba, ribavirin,

was defined as permanent (6 months) loss of HCV RNA in
serum and normalization of ALT. Patients with transient loss
or persistence of serum HCV RNA beyond ¢ monchs after the
onset of symptoms orfand biochemical signs of hepacitis were
considered as having chronic HCV,

Antiviral Therapy

Once the diagnosis of aHC was confirmed, therapeutic
options were discussed with che patients to obtain informed
consent for further ctreatment. Antiviral therapy was com-
menced immediacely after che diagnoesis of aHC was estab-
lished in 6 patients: pacients were treated with interferon
(IFN)-c¢ monotherapy (n = 2) or in combination with ribavi-
rin {n = 3) or with pegylated (PEG)-IEN-t2a (n == 1). In most
patients (m = 20), treacment was started during follow-up
when a self-limited course of aHCV was deemed unlikely
(median start of therapy, 5.7 months; range, 0-26 meonchs).
Unereated patients (n = 10; Figure 1) refused therapy (n = 2),
were lost to follow-up (n = 4), or were not eligible for [FN-a
or combination therapy because of continued intravenous drug
abuse {n = 2), psteomyelitis (n == 1), or severe coronary heart
disease (n = ).

Patients received the most effective antiviral regimen avail-
able at che cime: standard IFN-o therapy (3 €0 5 MIU 3 cimes

a week) alone (n = 10) or in combination with ribavirin (n =
10) and PEG-IFN alone (n = 2) or in combinacion with
ribavirin {(n = 4). PEG-IFN and ribavirin were adjusted to
weight, Therapy was initiated 0~26 monchs (Table 2) after the
onset of symptoms. Because of transient loss to follow-up, 3
patients were treated 12 months after the onser of disease.

Statistical Analysis

Results are presented as original dara, means, and
medians, Comparisons of patients with a self-limited course vs.
a chronic course of disease were performed with the Mann-
Whitney ranked sum test (median} and with Fisher exact tests
(frequencies) with Yates corrections. P values of less than 0.05
were considered significant. Odds ratios with a 959 confidence
interval were calculaced with the Mantel—Haenszel method. As
statistical software, SAS 6.01 was used for evalvation (5AS
Institute, Cary, NC).

Results
Patient Characteristics

In this study, 60 patients (35 women and 25 men)
with aHC wete enrelled (Table 1 and Figure 2), In most
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Table 2. Patients With Acute Hepatitis C Infection and Antiviral Treatment

Ouration of
Start of IFN-oc Cumulative
Patient Possible mode  Symptoms  Genotype Interferon freatment  treatmaent  dosage
No. of infectien (icteric)  {Simmonds) Treatment dosage {mos} {wk) (MU Outcome
Sustained responder
25 Unknown Yes (yes) 3 IF 3MUTIW 1.0 35 314 SR
26 IV drug abuse Yes (yes) 1b IFM 5 MU/3 MU TIW 26.2 52 469 SR
27 Proctoscopy No 1b IFN 5 MU/3 MU TIW 9.7 a8 574 SR
28 Unknown Yes (yes) 1h IFN, IFN/ribavirin 5 MU TIW 10.0 61 911 SR
29 Unknown Yes 3 [FiN 5 MU TIW 12,8 50 656 SR
30 Coronary No 3 PEGAFN 100 pg qw 12.9 46 SR
angiography
31 Sexual Yes (yes) 1h IFN 3 MU TIW 2.4 29 261 SR
32 VY drug abuse No 3 IFN 5 MU TIW 7.6 34 512 SR
33 ¥ drug abuse Yes (yes) 3 IFN/rlbavirin 5 MU TIW 6.5 50 745 SR
34 IV drug abuse Yes (yes) uk IFN, IFN/ribavirin 3 MU TIW 1.0 52 487 SR
38 Unknown Yes (yes) 23 IFN Aribavirin 3 MU TIW 7.1 52 784 SR
36 Needlestick No 1a IFN fribavirin 5 MU TIW 5.9 53 793 SR
37 Sexual Yes (yes) 1a IFN/ribavirin 5 MU TIw 5.5 26 383 SR
38 tV drug abuse Yes (yes) 1b IFN/ribavirin 3 MUTIW 4.2 50 454 SR
39 Needlestick Yes ib IFN/ribavirin, 5 MU qd, 100 0.3 51 SR
PEG/ribavirin nE qw
40 IV drug abuse No 2a PEG-IFN/ribavirin 80 pg qw 6.6 23 SR
a1 Surgery Yes (yes) 3h PEG-IFN/ribavirin 80 pg qw 1.9 25 SR
42 Dental operation Yes (yes) 1a IFN/ribavirin 5 MU TIW 3.7 28 388 SR
43 Needlestick No 1k IFN/ribavirin 5 MU TIW 0 26 386 SR
44 IV drug abuse Yes (no) ib PEG-IFN/ribavirin - 80 pg qw 3.4 14 SR
45 Unknown Yes (yes) 1b IFN 5 MU TIW 0.8 17 255 SR
Relapse and nonresponse
46 Coronary No la PEG-IFN 80 pg qw 0.4 36 Relapse
angiography
a7 Sexual Yes ia IFN 3 MU TIW 8.6 a7 330 Relapse
48 Bypass Yes ih IFN 3 MU TIW 20.5 31 276 NR
operation
49 Surgery and Yes 4 IFN I X 6MU 3.3 26 470 NR
transfusion
50 Unknown Yes (yes) ia |FN /ribavirin 3 MUTIW i1.6 23 214 NR

Tiw, 3 times a week; qw, once a week; qd, every day; SR, sustained response; |V, intravenous; NR, no response.

infected individuals, ALT and bilirubin peaked at the
time of presentation; an initial increase of ALT and
bilitubin at the beginning of the disease was followed by
a rapid decline of ALT in the first weeks of follow-up.
Although 9 patients were diagnosed with asymptomatic
aHC, most (859) patients presenced with symptomatic
disease. Symptoms included jaundice (68%), nausea
(34%); dark urine and white stool (39%); abdominal
pain, mostly in the right upper quadrant (25%); and
flu-like symptoms (55%; Table 3). Asymptomatic pa-
tients were diagnosed during routine testing after
needlestick injury (n = 2), during follow-up examina-
tions for coronary heart disease (n = 2) or osteomyelitis
{n = 1), during repeated proctoscopic procedures (n =
1), or during examinations due to drug abuse (n = 2).
The major risk factors for aHC were intravenous drug
abuse (n = 15), recent hospitalization or medical proce-
dures (n = 20), HCV-positive sexual partner (n = 06),
and needlescick injury in medical employees (n = 5); in

14 pacients (23%), no risk factor or potential source of
infection could be identified.

Natural Course

Six of 60 patients received immediate antiviral
therapy (IFN-x alone ot in combination with ribavirin).
Thus, in 34 patients who were not treated immediately,
the natoral course of aHC was further studied: 37 (68%)
patients initially cleared the virus spontaneously within
a mean of 8.4 weeks (range, 1-26 weeks), but only 24
(44%) pessistently remained HCV RNA negative until
the end of follow-up (median, 27 months; range, 6-55
months) and were classified as having self-limited HCV.
In 13 of 54 patients (24%), HCV RNA relapsed after a
median of 18.1 weeks (range, 8--86 weeks), and 17
(31%) patients did not clear HCV infection spontane-
ously and developed chronic HCV infection.

Patients with self-limiced aHC (n = 24) and those
who developed chronic HCV infection (n = 30) did not
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Table 3. Symptoms in Acute Hepatitis C

ACUTE HEPATITISC 85

Selftimited hepatitis, Chronic evolution, Odds ratio
Symptoms at presentation n (%) n (%) P value (96% Cf)
Jaundice 21/24 (BT} 20/34 (59) 0.02 4.9 (1.3-18.5)
Nausea/vomiting 8/20 (40} 11/35 (341) 0.5 1.45(0.46-4.6)
Dark urine/white steol 9/22 (41} 11/33 (33) 0.6 1.38 (0.4-4.3)
Abkxdominal pain (right upper quadrant) 5/21 (24) 9/33 (27) 1.0 0.8 (0.2-3.0)
Flulike symptoms 21724 (87) 16/34 (47) 0.002 7.8{2.2-28.7)

Cl, confidence nterval.

differ wich regard to age, risk factors for HCV infection,
HCV genotype, or initial viral load (Figure 3), However,
sympromatic onset of disease and female sex were signif-
icantly associated wich a self-limited course of HCV
infection (Table 1). Although 24 of 46 (52%) patients
with sympromacic aHC cleared the infection spontane-
ously, none of the patients wich asymptomatic aHC (n =
9 lost HCV RNA without treatment (P = 0.007,
spontaneous viral clearance in symptomatic vs. asymp-
tomatic aHC),

Women were significantly more likely to achieve viral
clearance than males (P = 0.034). Alchough this was not
statistically significant, patients in the self-limited group
had higher ALT and bilirubin levels. The distribution of
genotypes in both groups was not statiscically different
(genotype in self-limited vs, chronic course, respectively:
genotype la, 4 vs. 8; genotype 1b, 8 vs, 16; genotype
2afb, 0 vs. 3; genotype 3, 5 vs. 6; and genotype 4, 0 vs.
2; genotype was not determined in 8 patients wich
self-limited infection and 2 with chronic infection). Ge-

= 10000000 ry
=
5
o 1000000 O
LT o :
3 = $
= 100000
g o
$ =
E 10000 u] .
5
= .
1000 o *
o .
L
100 4
10
Self-limited Chronic

Figure 3. Quantitative HCV RNA in the first serum sample in aHC.
HCV RNA was assessed by Amplicor Monitor {Hoffmann-La Roche,
Basel, Switzerland). The initial viral load had no effect on the course
of aHCV, i.e., sellimited vs. chroni¢ course.

notype la/lb was mose frequent in botch groups (sebf-
limited, 509; chronic, 60%}). In the self-limited group,
7 patients could not be genotyped because of lack of
matetial before viral elimination or loss of follow-up.

Antiviral Therapy

Although in 6 patients antiviral therapy was com-
menced immediately, 20 patients with chronic HCV
started antiviral therapy wich IFN-« alone or in combi-
nation with ribavirin (Table 2}, usually after 3 to 6
months after the onset of symptoms. Twenty-one of 26
(819) parients were sustained tesponders (loss of HCV
RNA and normalization of aminotransferases >6 months
after end of treatment: immediate therapy, n = 3; de-
layed start of treatment, n = 16). In 2 patiencs, HCV
RNA relapsed after cessation of therapy: 1 had been
treated immediately after the onset of aHC wich PEG-
IFN monotherapy, whereas the second had received IFN
monotherapy (3 MIU 3 times a week) 8 months after
symptomatic disease. Three patients (%) were nonre-
sponders to IFN monotherapy (n = 2) or combination
therapy (n = 1; Tables 2 and 4). Ten pacients were not
treated (see Anciviral Therapy in Materials and Mech-
ods).

Discussion

In chis study we showed that in symptomatic
alC, more than 50% of patients spontaneously and

Table 4. NMatural Course and Immediate Treatment in
Symptomatic and Asymptomatic Patients

Matural course— Immediate
delayed start of treatment treatiment
{symptomatic/ {symptomatic,/
Variable asymptomatic) asymptomatic}
Selflimited acute
hepatitis C 24 (24/0) —
Sustained
response to
antiviral therapy 16 (10/6} 5 {5/0)
Nonresponse to
antiviral therapy 4 (4/0) 1 (0/1)
No treatment 101{8/2) —_
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permanently clear HCV infection within the first 3-4
months after the onset of symptoms. If patients with
persistent viremia beyond that time period were treated
with IFN-o monotherapy or in combination witch riba-
virin, 809 achieved a sustained biochemical and viro-
logical response, leading to a possible cure of 91% of
patients with symptomatic aHC infection.

aHC may be asymptomatic in up to 80% of patients,
but teday predominantly symptomatic cases are diag-
nosed. The disease then is usually mild, and fulminant
liver failure is very rare; thus, its propensity for chronic-
ity remains the major threat of aHC infection today.
Chronic HCV, however, is a major cause of liver cirrho-
sis, liver failure, and hepacocellular carcinoma and is che
leading indication for liver transplantation in the West-
ern world, and anciviral treatment wich IFN-o and riba-
virin in chronic HCV leads to a sustained viral clearance
in only approximately 30%-54% of patients,!6-'%

Although the pathogenesis of neither acute nor
chronic HCV infection is completely understood, acuce
self-limiting FICV infections undoubtedly do occur, in-
dicating chat the principal feasibility to cure infection is
most likely by the host’s immune syseem. Mechanisms
contributing to viral persistence could include an ineffi-
cient antiviral T-cell response,'?=?! the high rate of viral
mucations and the evolution of complex quasi-species,??
and the interaction of viral proteins with various intra-
cellular host proteins.

Sponcaneous eliminacion of HCV has been observed in
the first few months of virus—host inceraction, but once
chronic infection is established, spontaneous viral clear-
ance is exceptional. Thus, the initial months after infec-
tion seem to he of crucial importance for the subsequent
course of disease. The rate of viral murations is supposed
to be particularly high in che fiest months after disease
onset, leading to sequence evolution®* and cytoroxic
CD8" epitope murcations.? Our group and others
showed the importance of an antiviral CD4* T-helper
cell#326 and a CD8™ cytotoxic T-cell response?” during
the initial phase of disease to clear the infection and
thereafter to prevent viral recurrence, 20?8

The high percentage of spontaneous viral clearance in
symptomatic patients in our cohort raises the question
for the optimal creatment strategy: immediate treacmerit
to clear the virus as early as possible or a defayed start of
antiviral ereacment for those pacients temaining HCV
RNA positive when spontaneous clearance is unlikely to
be achieved. Only a few seudies on the clinical response
ro antiviral treatment in aHC are available, and most of
these were uncontrolled studies with conflicting chera-
peutic results,5=8 but they generally yielded sustained
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Figure 4. Spontaneous HCV clearance from the serum of patients
with symptomatic aHCV. Spontaneous HCV clearance was highest
during the first weeks of acute hepatitis but was never observed
beyond 17 weeks after the onset of symptoms.

response rates well above those expected for chronic
HCV . 452.29.3¢ Taeckel et al.?! recently reported excellent
results (sustained response of 93%) with starting treat-
ment of patients with aHC immediately (within 4 to 16
weeks after infection) in a l-arm treatment trial with an
IFN-« induction regimen for 24 weeks, and the authors
suggest immediate treatment of every aHC. However,
this study was uncontrolled, and the start of therapy
preceded the time of spontaneous viral clearance that was
observed in our stucly (see comments??3?),

Most of our patients with a self-limited course of
infection lost HHCV RNA within the firse 12 weeks after
the onset of symptoms, and no spontaneous viral clear-
ance was observed after more than 16 weeks (Figure 4).
Antiviral treatment of those with persistent vitemia be-
yond 3 months after the onset of symptoms resulted in a
sustained viral eliminacion in 809 of rreated pactients,
Although most treated individuals did not receive the
best currently available antiviral regimen, ie., PEG-
IFN-a in combination with ribavirin, spontanecus and
IFN-a—induced HCV RNA clearance resuited in an
overall viral elimination of 91% in symptomatic aHC,
This is seacistically comparable to immediate therapy for
all patients but avoided unnecessary creacment of those
with self-limited disease.

The question of whether immediate treatment of all
patients with aHC is superior to our strategy of delayed
treatment only in patients with chronic evolution could
be answered by a randomized, controlled study. How-
ever, given the high rate of overall viral clearance in our
study cohort, which may further improve by the general
use of PEG-IFNs, there remains little space for further
improvement, Moteover, immediate treatment of all pa-
tients would tesule in unnecessary creacment with poten-
tial complications, adverse effects, and considerable costs
in 50% of patients with symptomatic disease. Finally,
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some patients will have relative contraindications to
anciviral creatment, and che risks and benefits of treat-
ment then have to be balanced carefully.

Our results suggest that in the clinical management of

symptomatic aHC, it is reasonable to observe patients for
3 months after the onset of symptoms and to offer
anciviral treatment to all patients with persistent vire-

mia. Follow-up is mandatory even after initial spontane-

ous viral clearance because recurrence and subsecuent
development of chronic HCV may occur. Persistent and
relapsing viremia in aHC show an excellent response to

antiviral treatment. In contrast to patiencs with symp-

tomatic alIC, those with asymptomartic disease have
lictle chance of spontanecus viral cleatance and should
receive immediate antiviral treatment,

10,

11.

12.
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