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Abstract
Background—The Australian Trial in Acute Hepatitis C (ATAHC) is an NIH funded
prospective cohort study of natural history and treatment efficacy in individuals with recently
acquired hepatitis C. Enrolment is open to both HIV positive and HIV negative individuals. The
aim of this paper was to evaluate characteristics and virological outcomes within HIV positive
individuals enrolled in ATAHC

Methods—Eligibility criteria include first anti-HCV antibody positive within 6 months and
either clinical hepatitis C within the past 12 months or documented anti-HCV seroconversion
within the past 24 months.

Results—Of the initial 103 subjects enrolled 27 (26%) were HIV positive. HIV positive subjects
were more likely to be older, have genotype 1 infection and high HCV RNA at baseline than HCV
monoinfected subjects. Sexual acquisition accounted for the majority (56%) of HCV infections in
HIV positive subjects compared to only 8% of HCV monoinfected subjects. Median duration from
estimated HCV infection to treatment was 30 weeks. Treatment with 24 weeks of Pegylated
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interferon and ribavirin resulted in rates of HCV RNA undetectability of 95%, 90% and 80% at
weeks 12, 24 and 48 respectively. Week 4 undetectability was achieved in 44% of subjects and
gave positive and negative predictive values for SVR of 100% and 33% respectively.

Conclusions—Significant differences are demonstrated between HIV positive and HIV negative
individuals enrolled into ATAHC. Treatment responses in HIV positive individuals with both
acute and early chronic infection are encouraging and support regular HCV screening of high risk
individuals and early treatment for recently acquired HCV infection.

Introduction
Acute hepatitis C (AHC) occurring in HIV positive men who have sex with men (MSM) has
been recognised as an important issue in recent years. Reports of rising numbers of new
AHC diagnoses in HIV positive populations were described simultaneously in the early
2000s from major European cities including London, Paris and Amsterdam [1-4] [5].
Notably, these outbreaks of hepatitis C were predominantly associated with sexual or
‘permucosal’ transmission, as opposed to traditional routes of hepatitis C virus (HCV)
exposure through injecting drug use (IDU) [6].

Rising rates of acquisition of HCV amongst HIV positive MSM is of particular concern
given the accelerated course of HCV-related liver disease in this population [7], and the poor
response rates to therapy with Pegylated interferon (PEG-IFN) and ribavirin in chronically
infected HIV/HCV subjects [8,9] Outcomes following treatment of AHC in HIV infected
individuals have been described by a number of groups, often retrospectively, and are
summarised in Table 1. The largest prospective treatment report involving 36 individuals
used a variety of treatment regimens and found an overall SVR of 61% [10]. The SVR rate
in these studies is generally lower than that observed in HCV monoinfected individuals with
AHC [11-14].

Many studies of AHC treatment have focused on cases identified through either acute
hepatitis clinical presentation or recently reported exposure episodes [11,12,15]. However, a
large number of recently acquired HCV cases are identified through anti-HCV antibody
seroconversion among individuals with regular testing, particularly in the setting of
predominantly IDU acquired infections [16]; such cases maybe more correctly defined as
having early chronic HCV when the estimated duration of infection extends beyond 24
weeks. The efficacy of HCV treatment in early chronic HCV has not been evaluated, either
in HCV monoinfection or HIV/HCV coinfection.

The Australian Trial in Acute Hepatitis C (ATAHC) study is an NIH funded prospective
cohort study established to examine the natural history and treatment safety and efficacy in
individuals with recently acquired HCV infection, predominantly acquired through IDU. In
this paper we report on the HIV/HCV subjects enrolled into the study and examine the HCV
virological outcomes among the initial HIV/HCV coinfected subjects commenced on
therapy.

Subjects and Methods
ATAHC is a multicenter, prospective study longitudinal cohort study of subjects with
recently acquired HCV. Study subjects were recruited through a variety of mechanisms
including direct recruitment from primary and tertiary care sites. Subjects were also
recruited through new HCV case notifications via enhanced surveillance systems operating
in the major Australian states. Recently acquired HCV infections are defined in these
systems as the detection of HCV antibody from a person who has had a negative HCV
antibody test recorded within the past 24 months, or the first detection of anti-hepatitis C
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antibody, and clinical hepatitis within the past 12 months. Eligibility criteria for ATAHC
were devised to be consistent with these definitions and therefore the study could include
subjects with both acute HCV infection (estimated duration of infection less than 6 months)
and early chronic HCV infection (estimated duration of infection between 6 and 18 months)
(Figure 1). Study recruitment commenced in June 2004 and enrolment was open to both
HIV negative and HIV positive individuals. Inclusion criteria for the study were recently
acquired HCV infection as defined by a first positive anti-HCV antibody within 6 months of
enrollment and either i) acute clinical HCV (jaundice or alanine aminotransferase (ALT)
level more than 10 times the upper limit of normal) with exclusion of other causes of acute
hepatitis within 12 months prior to the initial positive anti-HCV antibody or ii) a negative
anti-HCV antibody in the 24 months prior to the initial positive anti-HCV antibody. Subjects
were required to be HCV antibody positive at screen, and all subjects with detectable HCV
RNA were assessed for HCV treatment eligibility. Exclusion criteria for the treatment arm
included investigational drugs within previous 6 weeks, positive serology for anti-HAV
IgM, HBsAg, or anti-HBc IgM, other causes of liver disease, and other standard laboratory-
based exclusion criteria for interferon therapy. Heavy alcohol intake or active illicit drug use
were not exclusion criterion, however, drug and alcohol assessment was performed to assess
treatment suitability. Clinicians were advised to defer treatment for at least 12 weeks from
acute HCV diagnosis to allow for potential spontaneous HCV clearance.

Study treatment and virological assessment
Treated HCV monoinfected subjects received pegylated interferon-α2a (PEG-IFN) 180
micrograms weekly for 24 weeks. In view of concerns regarding the efficacy of
monotherapy in HIV positive individuals, and after the first two HIV/HCV coinfected
subjects treated with PEG-IFN monotherapy failed to respond, the study protocol was
amended to mandate PEG-IFN and ribavirin combination therapy for 24 weeks for all HIV/
HCV coinfected subjects. HCV RNA assessment was performed at all scheduled study visits
(screening, baseline, week 4, 8, 12, 24, 36, 48, and 12 weekly through week 144); initially
with a qualitative HCV-RNA assay (TMA assay, Versant, Bayer, Australia, lower limit of
detection 50 copies/ml [approximately 10 IU/ml]) and if positive repeated on a quantitative
HCV RNA assay (Versant HCV RNA 3.0 Bayer, Australia lower limit of detection 3200
copies/ml). HCV genotype (Versant LiPa2, Bayer, Australia) was performed on all subjects
at screening. Risk behavior, including injecting behaviour was assessed at screening, and
every 12 weeks through follow-up. Additionally at screening the investigator was
specifically requested to identify the most likely mode of HCV acquisition based on the
subjects’ clinical history and risk exposure.

Statistical methods and study definitions
Evaluation of HCV treatment response was based on intention-to-treat (ITT) analyses
among all HIV/HCV coinfected subjects enrolled between June 2004 and June 2006 and
commenced on combination therapy with PEG-IFN/RBV. The primary endpoint was HCV
RNA clearance as defined by a negative qualitative HCV RNA assessment at least 24 weeks
post-treatment (sustained virological response, SVR).Other HCV treatment outcomes
included undetectable HCV RNA rates at week 4 (rapid virological response, RVR), week
12 (early virological response, EVR), and week 24 (end-of-treatment response, ETR).
Secondary study endpoints included alanine aminotransferase (ALT) change from baseline
to week 24 and 48, and changes in haemoglobin, neutrophil, platelet count, CD4 count and
HIV RNA from baseline to week 24.

The following definitions were set prior to study commencement. Duration of HCV
infection was defined as the time from estimated date of HCV infection to screening.
Estimated time of HCV infection was calculated for acute clinical HCV cases as 6 weeks
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prior to onset of symptoms or peak ALT > 400 IU/l (whichever occurred first). In
asymptomatic HCV cases estimated time of HCV infection was calculated as the mid-point
between last negative anti-HCV antibody and first positive anti-HCV antibody (Figure 1).
Individuals with an estimated duration of infection of less than 6 months were characterised
as having ‘acute’ HCV whereas individuals with an estimated duration of infection between
6 and 18 months were characterised as having ‘early chronic’ infection.

All study subjects provided written informed consent prior to any study procedures. The
study protocol was approved by St Vincent’s Hospital, Sydney Ethics Committee (primary
study committee) as well as through local ethics committees at all study sites, and was
conducted according to the Declaration of Helsinki and ICH/GCP guidelines.

Results
Baseline characteristics

One hundred and three subjects were enrolled into the study overall between June 2004 and
June 2006 and of these 27 (26%) were HIV infected. Baseline characteristics of the HIV
negative and HIV positive subjects are given in Table 2. Notable differences existed
between the HIV positive and HIV negative groups. All HIV positive subjects were male as
compared to 62% of HIV negative subjects. HIV positive subjects were more likely to be
older (40 vs 30 years), have genotype 1 (60% vs 42%) and higher HCV viral load at baseline
(median 65,187 IU/ml vs 30,769 IU/ml). Clinical presentation of acute HCV was
remarkably similar between HIV positive and HIV negative subjects with around half (46-
48%) experiencing an acute HCV illness and a similar maximum mean ALT level (981 vs
937 IU/ml). 25 HIV positive subjects had documented HCV antibody seroconversion. The
mean duration of infection prior to screening was shorter in the HIV positive group (22
weeks vs 39 weeks). In the HIV positive subjects mean baseline CD4 was 614 cells/mm3

and 59% were on HAART.

There were significant differences in the risk factors for HCV transmission between HIV
negative and HIV positive groups. IDU was identified as the most likely source of infection
in 81% of HCV monoinfected subjects compared to 44% of HIV positive subjects. In
contrast, sexual transmission was the most likely source of infection in 56% of the HIV
group (of whom 38% were with a known HCV positive sex partner and 62% with partner(s)
of unknown status) and only 8% of the HCV monoinfected group. Even in the HIV positive
group with IDU as a risk factor for HCV transmission, patterns of drug use were different
from those within the HIV negative group. The average age at first injection was older (31
years vs 22 years) and the most frequent drug injected was methamphetamine (58%) or
amphetamine (42%) as opposed to heroin (55% of HCV monoinfected cases)

Treatment uptake
Of 27 HIV positive subjects enrolled, 22 (81%) commenced HCV treatment. Of the 5
untreated subjects, one had a diagnosis of malignant melanoma and died from this disease 6
months following enrolment and the remaining 4 had low screening HCV RNA (10-615 IU/
ml in 2 cases, <3,000 IU/ml in 2 cases). Two of these cases subsequently cleared, one
progressed to chronic HCV infection and the fourth was lost to follow-up at week 12 with
detectable HCV RNA at that time point.

Treatment response
The first two subjects were treated with Pegylated interferon monotherapy within the same
protocol as HCV monoinfected subjects. Both of these subjects had genotype 1a infection
and high HCV RNA at baseline. Neither achieved > 1 log reduction in HCV RNA at week 4
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and both remained HCV RNA positive at week 12. Treatment was ceased and in one subject
recommenced some months later with combination therapy, again unsuccessfully.
Subsequent to these results the treatment protocol for HIV positive individuals was amended
to 24 weeks PEG-IFN/ribavirin (PEG/RBV) combination for all subjects as initial therapy.
Twenty HIV coinfected subjects have been treated with PEG/RBV therapy and reached the
48 week SVR timepoint.

Treatment responses are given in Figure 2 with 95%, 90% and 80% of subjects HCV RNA
undetectable (<10 IU/ml) by ITT analysis at EVR, ETR and SVR, respectively. One subject
was lost to further follow-up at week 36 having achieved RVR with HCV RNA <10 IU/ml
at all timepoints prior to week 36. It is highly likely therefore that this subject would have
achieved SVR giving an overall SVR of 85%. Of the three subjects treated with PEG/RBV
with virological non-response (HCV RNA detectable at week 48) one failed to achieve EVR
and withdrew from treatment at 12 weeks. Heavy alcohol intake was a significant factor in
this case. The second subject achieved an initial reduction in HCV RNA to < 615 IU/ml at
week 4 but remained positive on qualitative testing. HCV RNA rose thereafter to 3589 IU/
ml by week 24. The third subject relapsed after treatment completion with an HCV RNA of
61,581 IU/ml at week 48 having been HCV RNA negative at end of therapy. Viral
sequencing supported viral breakthrough and viral relapse in the second and third subjects,
respectively, rather than reinfection. By ITT, SVR was achieved in 100% (9/9) of non-1
genotypes and in 64% (7/11) of genotype 1 subjects. All three non-SVR cases had genotype
1a infection.

Additionally, SVR did not appear to be reduced in those with a longer period of estimated
infection and was observed in 77% of those with an estimated duration less than 24 weeks
and 86% of those with an estimated duration of infection greater than 24 weeks.

Rapid and early virological response rates
Week 4 HCV RNA qualitative data was available for 16 (80%) subjects. In this group the
rapid virological response rate (RVR) was 44% (35% by ITT if non-available results are
included). Although the numbers are small, genotype appeared to have little impact on RVR,
with 50% RVR in genotype 1 subjects and 30% RVR in genotype non-1 subjects. All 7
subjects with RVR subsequently achieved SVR, giving a positive predictive value for RVR
in this analysis of 100%. SVR was achieved in 6 of 9 subjects without an RVR (negative
predictive value 33%).

Safety and tolerability
Therapy was generally well tolerated with a median drop of 2.1 g/dl in Hb by week 24. Four
subjects experienced serious adverse events - in one subject severe depression developed
requiring hospitalisation. Only 1 subject required a dose modification for neutropaenia and
80% of subjects received more than 80% of injections. Median CD4 count declined by 237
cells/mm3 at week 24 to 393 cells/mm3 (range 189 - 689 cells/mm3), but by week 48 had
rebounded to a median 515 cells/mm3. HIV RNA remained suppressed in all patients on
HAART and declined by a median of 0.7 log10 copies/ml in those not on HAART. All three
HCV virological failures were observed in subjects on HAART with HIV RNA < 50 copies/
ml.

Discussion
This analysis of HCV treatment outcomes within HIV HCV coinfected subjects within this
study highlights and expands on several important areas of research in this field. Firstly,
baseline characterisation of these individuals demonstrates that, compared to HCV
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monoinfected subjects recruited to the study contemporaneously, HIV positive subjects with
recently acquired HCV infection represent a significantly different group of individuals.
HIV-HCV coinfected subjects were older, more often infected with HCV genotype 1, and
considerably more often infected through sexual transmission. Differences were also seen in
patterns of drug use in those that did inject. Despite these differences, AHC presents with a
similar clinical picture in HIV negative and positive subjects. The shorter duration between
estimated time of infection and screening seen in the HIV positive group may reflect
heightened awareness of the current acute HCV epidemic specifically within the HIV
treatment community.

The recognition of sexual exposure as an important possible route of HCV transmission
within the HIV population has been widely reported in recent years, accompanied by a rapid
increase in the number of AHC cases diagnosed in HIV positive individuals from across
Europe [1,3,4,10]. Our study is the first to simultaneously enrol HCV monoinfected
individuals, using the same sites and protocol, to demonstrate that not only is the occurrence
of sexually transmitted AHC also occurring within the HIV population in Australia, but that
this group of subjects has distinctly different characteristics from HCV monoinfected
individuals acquiring AHC within the same time frame. A case control study from the UK
involving 111 HIV positive MSM with AHC identified a number of high-risk sexual
behaviours potentially associated with acquisition of infection [17], but further exploration
of the mechanisms of permucosal transmission is still required. Phylogenetic analysis of
subjects within the UK case study identified at least seven HCV transmission clusters
supporting the role of permucosal transmission within HIV positive networks. Phylogenetic
analysis from subjects recruited within ATAHC, both from within injecting and sexual
networks, will help examine the extent of clustering and importantly any interaction between
HIV positive and HIV negative populations.

Secondly, our study finds an extremely high rate of treatment success in this HIV positive
population following a 24 week course of PEG/RBV in acute and early chronic HCV
infection. An SVR rate of 80% by ITT is in a similar range to that seen with treatment of
AHC in HCV monoinfection [18-21] and one of the most successful SVR rates reported in
HIV positive subjects to date (Table 1). Although based on a relatively small sample size,
our study is still one of the largest reported in this setting. The excellent treatment response
seen in our HIV positive group rate is especially encouraging given the high proportion of
subjects with negative HCV-related prognostic markers at baseline (genotype 1, high
baseline HCV RNA). Of particular note in our study is the inclusion of subjects with both
acute HCV (as defined by an estimated duration of infection < 6 months) and early chronic
HCV (estimated duration of HCV infection between 6 and 18 months). In fact the median
estimated duration of infection prior to actual start of treatment was 30 weeks and was
greater than 24 weeks in 80% of subjects. Although the numbers involved are small, there
was no suggestion that SVR was reduced in those with early chronic infection (SVR 86%)
versus those with acute HCV (SVR 77%).There is very little data on treatment outcomes in
early chronic HCV infection, either in HCV monoinfected or HIV coinfected subjects, and
thus our data is not only novel but also encouraging that 24 weeks PEG/RBV appears to be
adequate for the majority of subjects in this group, including those with genotype 1
infection.

Monitoring early virological responses to predict HCV treatment outcome is increasingly
common. RVR has been shown in chronic HCV infection to be a useful predictor of
treatment outcome, both in HIV negative [22,23] and HIV positive subjects [24,25]. In acute
HCV studies the utility of RVR has been less well-studied. Kamal et al reported an overall
RVR rate of 86% [20] with a positive predictive value of 88% and a negative predictive
value of 98%. In our study, although limited by the small sample size, RVR was shown to
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be an excellent predictor of SVR with 100% positive predictive value. These data suggest
that RVR is an important predictor of SVR in AHC as well as CHC.

In summary, this report of the HIV positive subjects treated within our study establishes
sexual or ‘permucosal’ transmission of AHC within HIV positive populations to be a global
phenomenon. It also suggests that HCV in HIV positive individuals can be successfully
treated with 24 weeks combination PEG/RBV not only in acute, but also in early chronic
HCV infection. These findings support the importance of regular HCV testing in HIV
positive MSM with consideration given to commencing early treatment for recently acquired
HCV infection.
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Figure 1. Potential mechanisms for entry into study through (A) clinical hepatitis definition or
(B) antibody seroconversion definition
*Acute clinical hepatitis defined as jaundice or alanine aminotransferase (ALT) level more
than 10 times the upper limit of normal with exclusion of other causes of acute hepatitis
Where  represents examples of clinical hepatitis in scenario A and antibody negative/
antibody positive in scenario B
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Figure 2. Treatment response rates in HIV positive subjects treated with PEG/RBV within
ATAHC by ITT analysis
RVR: Rapid virological response
EVR: Early virological response
ETR: Early treatment response
SVR: Sustained virological response
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Table 2

Baseline characteristics of HIV positive and HIV negative subjects enrolled into ATAHC between June 2004
and June 2006

HIV positive ( n=27) HIV negative (n=76)

Demorgraphics

Age- mean (years) 40 30

Gender - male 100% 62%

Ethnicity - Caucasian 96% 89%

Genotype

1 60% 42%

2/3 33% 41%

missing 7% 17%

Transmission riska

IDU 44% 81%

Same Sex partner- known HCV status 19% 0%

Same sex partner- unknown HCV status 30% 1%

Opposite sex partner- known HCV status 0% 7%

Other/unknown 7% 11%

IDU everb 67% 80%

Injecting behaviour

Age at first injecting (yrs) 31 22

Drug most frequently injected Methamphetamine (58%) Heroin (55%)

HCV related parameters

Acute clinical illness 48% 46%

Maximum ALT (mean, IU/ml) 981 937

Baseline ALT (mean, IU/ml) 194 160

Estimated duration infectionc (mean, weeks) 22 weeks 39 weeks

Baseline HCV RNA (median, IU/ml) 65,187 30,769

HIV related parameters

Baseline CD4 (mean, cells/mm3) 614 N/A

Nadir CD4 (mean, cells/mm3) 323 N/A

CDC class 1 93% N/A
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HIV positive ( n=27) HIV negative (n=76)

% on HAART 59% N/A

% uptake HCV treatment 81% 66%

a
Transmission risk: Most likely mode of HCV acquisition as identified by investigator after review of subjects risk behaviour and clinical history

b
By self report in drug and alcohol questionnaire as having ever injected.

c
at screening
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