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ACKGROUND & AIMS: Patients with acute hepatitis C
irus (HCV) infection who receive treatment achieve high
ates of sustained virologic response (SVR), but few studies
ave examined outcomes among injecting drug users

IDUs). We evaluated the efficacy of treatment of recent
CV infection in IDUs with acute and early chronic HCV.
ETHODS: We analyzed data from the Australian Trial in

cute Hepatitis C—a prospective study of the natural his-
ory and treatment outcomes of patients with recent HCV
nfection. Participants eligible for the study had their first
nti-HCV antibody–positive test result within the past 6
onths and either acute clinical HCV within the past 12
onths or documented anti-HCV seroconversion within 24
onths. Participants with HCV received pegylated interfer-

n–alfa-2a (180 �g/wk, n � 74); those with HCV/human
mmunodeficiency virus (HIV) co-infection received pegy-
ated interferon–alfa-2a (180 �g/wk) with ribavirin (n � 35)
or 24 weeks. RESULTS: From June 2004 to February 2008,
67 participants were enrolled in the Australian Trial in
cute Hepatitis C; 79% had injected drugs in the previous 6
onths. Among 74 with only HCV, the SVRs were 55% and

2% by intention-to-treat and per-protocol analysis, respec-
ively. In multivariate analyses, baseline factors indepen-
ently associated with lower SVR included decreased social
unctioning and current opiate pharmacotherapy. Adherent
articipants had higher SVR rates (63% vs 29%; P � .025).
f the 35 participants with HCV/HIV co-infection, the

VRs were 74% and 75% by intention-to-treat and per-
rotocol analysis, respectively. CONCLUSIONS: Treat-
ent of recent HCV infection among IDUs, including

hose with HIV co-infection, is effective. Strategies to
ngage socially marginalized individuals and increase
dherence should improve treatment outcomes in this
opulation.
n estimated 75% of people with acute hepatitis C
virus (HCV) infection progress to chronic infection1

nd experience an increased risk of impaired quality of
ife2 and progressive liver disease.3 Several studies have
hown that treatment based on interferon-alfa in acute
CV infection can yield much higher levels of sustained

irologic response (SVR) than the treatment of chronic
CV infection.4 –10

Although these findings are encouraging, questions
emain about the most effective treatment strategies in
ecent HCV infection. For example, data are very limited on
he feasibility and outcome of treatment for acute HCV in
njecting drug users (IDU), even though they represent the
opulation group at greatest risk for infection in many
ountries. Most acute HCV treatment studies have been
erformed in settings where injecting drug use is uncom-
on,4,8,10 or have chosen to predominantly recruit partici-

ants whose infection was acquired through other modes of
ercutaneous exposure.7,9

Another important issue is timing: because the major-
ty of people who spontaneously clear virus after acute

CV infection do so within 16 weeks of symptomatic
resentation (20 –24 weeks after infection),4,8,11 it appears
easonable to delay therapeutic intervention for this time
eriod to avoid unnecessary treatment.12,13 On the other
and, treatment strategies for individuals with asymp-
omatic presentation but evidence of recent infection
hrough anti-HCV antibody seroconversion are less

Abbreviations used in this paper: ATAHC, Australian Trial in Acute
epatitis C; HIV, human immunodeficiency virus; IDU, injection drug
ser; SVR, sustained virologic response.

© 2010 by the AGA Institute
0016-5085/10/$36.00
doi:10.1053/j.gastro.2009.09.019
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124 DORE ET AL GASTROENTEROLOGY Vol. 138, No. 1
ertain. Repeat HCV screening is common among
DUs, but the variability of testing intervals means
hat many of those with diagnosed recent HCV infec-
ion will have early chronic HCV infection.

The Australian Trial in Acute Hepatitis C (ATAHC)
tudy was designed specifically to investigate HCV treat-

ent in people whose infection was acquired recently
hrough injecting drug use. Here we report on the treat-

ent outcomes, and the role and predictors of treatment
dherence in determining these outcomes.

Materials and Methods
Study Design
The ATAHC was a multicenter, prospective cohort

tudy of the natural history and treatment of recent HCV
nfection. Study recruitment commenced in June 2004
hrough an Australian network of tertiary hospitals (n �
3) and general practice/primary care clinics (n � 3).
ecent infection included participants with either acute
r early chronic HCV infection with the following eligi-
ility criteria.

Initial positive anti-HCV antibody within 6 months of
nrollment; and either (1) acute clinical hepatitis C in-
ection, defined as symptomatic seroconversion illness or
lanine aminotransferase (ALT) level greater than 10
imes the upper limit of normal (�400 IU/mL) with
xclusion of other causes of acute hepatitis, at most 12
onths before the initial positive anti-HCV antibody; or

2) asymptomatic hepatitis C infection with seroconver-
ion, defined by a negative anti-HCV antibody in the 2
ears before the initial positive anti-HCV antibody.

Other eligibility criteria included being age 16 years or
lder, having a negative pregnancy test, and the ability to
rovide written informed consent. All participants with
etectable HCV RNA at screening or baseline were as-
essed for HCV treatment eligibility. HCV treatment was
ot offered to people who had positive serology for
nti– hepatitis A virus immunoglobulin (Ig)M, hepatitis

surface antigen, or anti– hepatitis B core IgM; concur-
ent additional causes of liver disease; or other standard
aboratory-based exclusion criteria for interferon therapy.

aving received investigational drugs within the previous
weeks was also an exclusion criterion for treatment.
eavy alcohol intake and active illicit drug use were not

xclusion criteria, however, a drug and alcohol assess-
ent was performed for treatment suitability.
People diagnosed with recent HCV infection at one of

he participating sites who satisfied these inclusion and
xclusion study criteria were invited to participate in the
tudy, regardless of their or their doctors’ intentions
egarding treatment. Participants were followed up from
aseline at 4 weekly intervals to week 12, then at 12
eekly intervals for up to 144 weeks.
All study participants provided written informed consent
efore study procedures. The study protocol was approved t
y St Vincent’s Hospital, Sydney Human Research Ethics
ommittee (primary study committee), as well as through

ocal ethics committees at all study sites, and was con-
ucted according to the Declaration of Helsinki and Inter-
ational Conference on Harmonization Good Clinical Prac-
ice (ICH/GCP) guidelines. The study was registered with
linicaltrials.gov registry (NCT00192569).

HCV Treatment and Virologic Assessment
Participants who began HCV treatment received

egylated interferon (PEG-IFN)–alfa 2a 180 �g weekly for
4 weeks. Because of nonresponse at week 12 in the

nitial 2 participants with HCV/human immunodefi-
iency virus (HIV) co-infection, the study protocol was
mended to provide PEG-IFN and ribavirin combination
herapy for 24 weeks in this group. Ribavirin was pre-
cribed at a dose of 1000 –1200 mg for those with geno-
ype 1 infection and 800 mg in those with genotype 2/3.

edical supervision of PEG-IFN injections was not man-
atory but was available for use on a case-by-case basis.
The presence of HCV RNA was assessed at all sched-

led study visits (including screening, baseline, and weeks
, 8, 12, and 24 on-treatment), with a qualitative HCV-
NA assay (TMA assay; Versant, Bayer, Australia; lower

imit of detection, 10 IU/mL) and if positive a quantita-
ive HCV-RNA assay (Versant HCV RNA 3.0; Bayer, Aus-
ralia; lower limit of detection, 615 IU/mL). HCV geno-
ype (Versant LiPa2; Bayer, Australia) was assessed for
articipants with detectable HCV-RNA at screening. A
uestionnaire was administered at screening and every 12
eeks through follow-up evaluation to obtain informa-

ion on injection of illicit drugs, social functioning (Opi-
te Treatment Index Social Functioning Scale),14 and
sychological parameters (Mini-International Neuropsy-
hiatric Interview15 and the Depression Anxiety Stress
cale16). Adverse events were collected on all treated
articipants from the commencement of treatment to
eek 48.

Study Definitions
The presentation of recent HCV at the time of

iagnosis was classified as either acute clinical or asymp-
omatic infection. Acute clinical infection included par-
icipants with a documented clinical history of symptom-
tic seroconversion illness and those without clinical
ymptoms but with a documented peak ALT level greater
han 400 IU/mL at or before the time of diagnosis.
symptomatic infection included participants with anti-
CV antibody seroconversion but no acute clinical symp-

oms or documented peak ALT level greater than 400
U/mL. The estimated date of infection for acute clinical
nfection was calculated as 6 weeks before onset of sero-
onversion illness if present or 6 weeks before the first
LT reading greater than 400 IU/mL. The estimated date
f infection for asymptomatic infection was calculated as

he midpoint between the last negative anti-HCV anti-

http://clinicaltrials.gov
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January 2010 TREATMENT OF RECENT HCV IN IDUs 125
ody and the first positive anti-HCV antibody test result.
or participants who were anti-HCV antibody negative
nd HCV-RNA positive at screening, the estimated date
f infection was designated to be 6 weeks before screen-

ng.
Adherence was defined as the receipt of at least 80% of

cheduled PEG-IFN alfa-2a doses and therapy for 80% of
he scheduled treatment period. For participants in
hom therapy was terminated at 12 weeks because of

irologic nonresponse, the scheduled treatment period
as defined as 12 weeks. HCV relapse and breakthrough
ere distinguished from reinfection by the detection of
CV-RNA with a viral sequence that differed from that

f the initial infection, as confirmed by viral sequence
nalysis.17

Study Outcomes
Evaluation of HCV treatment response was based

n intention-to-treat analyses that included all partici-
ants who received at least one injection of PEG-IFN
herapy. Additional per-protocol analyses included all
dherent individuals with follow-up virologic data
�week 48). Primary end points for treatment were the
roportion of participants with undetectable qualitative
CV-RNA rates at weeks 4 (rapid virologic response), 12,

4 (end-of-treatment response), and 48 (SVR). If HCV
NA had not been assessed at week 48, the result of the
ext available HCV-RNA assessment was used to calcu-

ate SVR. HCV treatment outcomes were assessed sepa-
ately in participants with and without HIV infection.

Statistical Analyses
Logistic regression analyses were used to identify

redictors of HCV treatment response. Potential predic-
ors were determined a priori and included sex, age,
eight, education, employment, accommodation, social

unctioning, methadone or buprenorphine treatment,
ental health status (depression and suicidality, based

n the Mini-International Neuropsychiatric Interview),
thnicity, injecting drug use characteristics, alcohol con-
umption, estimated duration of HCV infection, presen-
ation (acute clinical, asymptomatic), peak and baseline
LT level, baseline HCV-RNA levels, and HCV genotype.
ocial functioning was calculated using a validated scale
rom the Opiate Treatment Index14 that addresses em-
loyment, residential stability, and interpersonal conflict.
he scale also addresses social support, and the role of
rug use in the participant’s social networks, and a
igher number means poorer functioning. This scale has
een validated among opiate users in Australia (range,
– 48).14 Current depression and suicide risk were evalu-
ted using the Mini-International Neuropsychiatric In-
erview.15

Additional analyses were performed to evaluate the
ime to clearance among treated and untreated groups

nd the impact of treatment on clearance of HCV infec- r
ion. Among untreated subjects, spontaneous HCV clear-
nce was defined as 2 consecutive negative qualitative
ests for HCV-RNA over an interval of 4 or more weeks.
he estimated date of spontaneous clearance was deter-
ined by calculating the midpoint between the date of

he last HCV-RNA qualitative positive test and the first
ualitative HCV-RNA negative test. Among treated par-
icipants, the estimated date of initial HCV clearance (in
hose with subsequent SVR) was determined by calculat-
ng the midpoint between the date of the last HCV-RNA
ualitative positive test and the first qualitative HCV-
NA negative test. Kaplan–Meier analyses were used to
stimate the time to spontaneous HCV clearance and
nitial HCV clearance (in those with subsequent SVR).
he impact of treatment on HCV clearance was evaluated
sing Cox Proportional Hazards Analyses, while adjust-

ng for factors associated with spontaneous HCV clear-
nce and SVR. These factors included sex, age, history of
njecting, estimated duration of HCV infection, presen-
ation (acute clinical, asymptomatic), peak ALT level,
aseline HCV-RNA levels, HCV genotype, and HIV infec-
ion.

The multivariate model for predictors of treatment
esponse and HCV clearance were determined using a
orward stepwise approach, considering factors that were
ignificant at the 0.10 level in univariate analysis. The
nal models included only factors that remained signif-

cant at the 0.05 level. All analyses were performed using
he statistical packages SAS 9.1 (SAS Institute, Cary, NC)
nd STATA (Stata Corporation, College Station, TX).

Results
Over the period June 2004 through February

008, 200 people with recent HCV infection were
creened for potential inclusion in the study (Figure 1).
ltimately, 167 participants were enrolled through ter-

iary hospitals (n � 150) or through general practice or
rimary care clinics (n � 17). Of those who consented to
nroll, 4 participants did not return for a subsequent
aseline visit and were excluded from further analysis,

eaving a total participant population of 163.
Diagnosis of recent HCV infection was on the basis of

cute clinical hepatitis in 61% (99 of 163), which included
ymptomatic seroconversion illness in 41% (67 of 163,
ncluding 36 with jaundice) and ALT level greater than
00 IU/mL in 20% (32 of 163). Diagnosis of recent HCV

nfection was on the basis of anti-HCV antibody serocon-
ersion in the absence of an acute clinical presentation in
9% (64 of 163). Overall, anti-HCV antibody seroconver-
ion was documented in 86% (n � 140). The enrollment
haracteristics of treated (n � 111) and untreated (n �
2) participants, with the latter group stratified by HCV-
NA status (35 positive, 17 negative) at screening, are

hown in Table 1.
For the majority of participants, injecting drug use was
ecorded as the most likely mode of HCV acquisition
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126 DORE ET AL GASTROENTEROLOGY Vol. 138, No. 1
n � 119; 73%). Other modes of reported HCV acquisition
ncluded male-to-male sexual contact (n � 24; 15%),
eterosexual contact (n � 5; 3%), body piercing (n � 1;
%), medical procedure (n � 1; 1%), occupational needle
tick (n � 1; 1%), tattoos (n � 1; 1%), and other forms of
ercutaneous exposure (n � 1; 1%). In 6% of participants

n � 10), no risk factor could be identified.
The study population had a low proportion of partic-

pants who were in full-time or part-time employment
39%) or who had completed tertiary education (22%).
ocial functioning was low, with a median score of 13
interquartile range, 8 –18; possible range, 0 – 48). Overall,
25 (77%) participants had ever injected illicit drugs and
9 (24%) reported having ever received methadone or
uprenorphine treatment. Among participants who re-
orted injection drug use ever, recent injecting was com-
on, with 42% (53 of 125) injecting in the previous
onth and an additional 37% (46 of 125) in the period

– 6 months before screening. Among those having re-
orted injection drug use in the past 6 months, the drugs
ost often injected were methamphetamine (48%) and

eroin (39%).

HCV Treatment Uptake
Because the 17 participants with undetectable

CV-RNA at screening were ineligible for treatment, the
ptake of HCV treatment was 76% (111 of 146) among
hose who were eligible on the basis of positive HCV-
NA. Uptake was 76% (74 of 97) in participants without
IV and 76% (37 of 49) among those with HIV infection.
Among participants with detectable HCV-RNA posi-

igure 1. Overview of study population. At least 1 dose of PEG-IFN w
eceived PEG-IFN monotherapy (both nonresponders) before a protoc
ibavirin combination therapy.
ive at screening or baseline and therefore potentially a
ligible for treatment (n � 146), untreated participants
ad slightly poorer social functioning (ie, higher scores,
5 vs 11), lower tertiary education (9% vs 29%), and were

ess frequently in full-time or part-time employment (26%
s 47%) when compared with treated participants. A
reater proportion of untreated participants also had
urrent major depression (26% vs 7%) and reported injec-
ion drug use in the past month (50% vs 37%). Untreated
articipants had a shorter estimated duration of infec-
ion at screening (19 vs 25 wk), lower peak ALT level (393
s 479 IU/L) or screening ALT level (104 vs 185 IU/L),
nd lower median HCV-RNA level at screening (3.3 vs 5.0
og10 HCV RNA).

HCV Treatment Outcomes
Because of the different treatment regimens used,

reatment outcomes were assessed separately for HCV
ono-infected participants receiving PEG-IFN mono-

herapy (n � 74) and the HCV/HIV co-infected partici-
ants receiving PEG-IFN and ribavirin combination ther-
py (n � 35). The initial 2 participants with HCV/HIV
o-infection treated with PEG-IFN monotherapy were
xcluded from outcome analyses (both were nonre-
ponders at week 12).

Among treated participants, those with HCV/HIV co-
nfection were older, more likely to be male (100% vs
2%), more likely to have acquired HCV through sexual
ontact (63% vs 5%), and had better social functioning (ie,
ower scores, 8 vs 14; Table 2).

As shown in Figure 2, 77% of HCV mono-infected
articipants (57 of 74) received at least 80% of PEG-IFN

ministered to 111 participants. Two HCV/HIV coinfected participants
endment in which HCV/HIV participants then received PEG-IFN and
as ad
ol am
lfa-2a doses and therapy for 80% of the scheduled treat-
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January 2010 TREATMENT OF RECENT HCV IN IDUs 127
ent period. Adherence to therapy was not achieved in
3% (17 of 74) (Supplementary Figure 1). These subjects
iscontinued treatment prematurely, either because of
ide effects (n � 4), death (n � 1), lost to follow-up
valuation or unwillingness to continue in the study (n �
), late discontinuation at 15 weeks with virologic non-
esponse (n � 1), and testing HCV-RNA positive at
creening but negative at treatment commencement (2
articipants after week 2 injection, and 1 participant after

able 1. Enrollment Characteristics of Participants (n � 163

Total study popu

otal participants, n 163
ale, n (%) 116 (71)
ge, y, mean � SD 34.3 � 9.9
eight, kg, mean � SD 73.2 � 14.
MI, kg/m2, mean � SD 24.0 � 4.3
aucasian ethnicity, n (%) 149 (91)
ertiary education or greater, n (%) 35 (22)
ull-time or part-time employment, n (%) 63 (39)
ethadone or buprenorphine treatment
Ever (not current) 17 (10%)
Current 22 (14%)

ocial functioning score, median (IQR) 13 (8–18)
urrent major depression, n (%) 19 (12)

njection drug use ever, n (%) 125 (77)
Last time injected, n (%)a

Within the past month 53 (42%)
1–6 months ago 46 (37%)
�6 months ago 25 (20%)

stimated duration of infection at screening (wk),
median (range)

25 (6–74)

resentation of recent HCV, n (%)
Acute clinical (symptomatic) 67 (41)
Acute clinical (ALT level, �400 IU/mL) 32 (20)
Asymptomatic seroconversion 64 (39)

ymptoms and signs in acute clinical
(symptomatic) cases, n (%)b

Jaundice 36 (54)
Nausea 45 (67)
Abdominal pain 42 (63)
Hepatomegaly 16 (24)

IV infection, n (%) 50 (31)
LT level, IU/L
Peak ALT level before enrollment, median (IQR) 468 (175–12
ALT level at screening, median (IQR) 118 (52–312

CV-RNA level, IU/L
Log10 HCV-RNA level at screening, median 4.5
�400,000 IU/mL, n (%) 119 (73)

CV genotype, n (%)
Genotype 1 76 (47)
Genotype 2 6 (4)
Genotype 3 56 (34)
Genotype 4 1 (1)
Genotype missing 24 (15)

QR, interquartile range.
Among those having reported injecting ever.
Denominator is in total number of participants reporting documente
Excludes 4 participants with no follow-up after screening, dat time of
eek 6 injection). p
In HCV mono-infected participants, 46% (34 of 74) and
6% (49 of 74) had undetectable HCV-RNA (�10 IU/mL) at
eeks 4 and 12, respectively, and an end-of-treatment re-

ponse was achieved in 69% (51 of 74). Among adherent
articipants with follow-up virologic data (per-protocol
nalysis group) (n � 50), 41 (82%) achieved an end-of-
reatment response (Figure 3). SVR was 55% by intention-
o-treat and 72% by per-protocol analysis.

In univariate analysis, SVR occurred more frequently in

n Treated

Untreated

HCV-RNA positive at
screening

HCV-RNA negative at
screening

111 35 17
83 (75) 23 (66) 10 (59)
34.5 � 10.4 34.9 � 8.9 31.9 � 8.5
72.6 � 11.7 70.6 � 12.8 82.7 � 24.5
23.7 � 3.3 23.3 � 4.1 27.7 � 8.1

99 (89) 34 (97) 16 (94)
32 (29) 3 (9) 0 (0)
52 (47) 9 (26) 2 (12)

12 (11%) 4 (11%) 1 (6%)
12 (11%) 6 (17%) 4 (24%)
11 (6–17) 15 (10–19) 18 (13–20)
8 (7) 9 (26) 2 (12)

84 (76) 30 (86) 11 (65)

31 (37%) 15 (50%) 7 (64%)
35 (42%) 9 (30%) 2 (18%)
18 (21%) 5 (17%) 2 (18%)
25 (6–74) 19 (7–62) 26 (15–66)

46 (41) 12 (34) 9 (53)
24 (22) 6 (17) 2 (12)
41 (37) 17 (49) 6 (35)

24 (52) 5 (42) 7 (78)
29 (63) 8 (67) 8 (89)
30 (65) 8 (67) 4 (44)
11 (24) 4 (33) 1 (11)
37 (33) 12 (34) 1 (6)

479 (207–1179) 393 (114–1174) 382 (44–2206)
185 (70–403) 104 (39–155) 27 (20–49)

5.0 3.3 �1.0
73 (66) 29 (83) 17 (100)

63 (57) 13 (37) 0 (0)
4 (4) 2 (6) 0 (0)

40 (36) 16 (46) 0 (0)
0 (0) 1 (3) 0 (0)
4 (4) 3 (9) 17 (100)

ss.
ening.
)c,d

latio

1

06)
)

d illne
articipants with better social function (ie, lower scores),
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able 2. Baseline Characteristics Among Treated HCV and HCV/HIV–Infected Participants With Recently Acquired HCV
Infection (n � 109)

HCV infected HCV/HIV infected

otal participants, n 74 35
ale, n (%) 46 (62) 35 (100)
ge, y, mean � SD 31.0 � 9.0 42.0 � 9.5
ge category, n (%)
�25 18 (24%) 1 (3%)
26–30 21 (28%) 4 (11%)
31–40 24 (32%) 9 (26%)
�40 11 (15%) 21 (60%)
eight, kg, mean � SD 69.5 � 11.8 78.1 � 9.2
MI, kg/m2, mean � SD 23.0 � 3.6 24.7 � 2.3
aucasian ethnicity, n (%) 63 (85) 34 (97)
ertiary education or greater, n (%) 13 (18) 17 (49)
ull-time or part-time employment, n (%) 26 (35) 24 (69)
ethadone or buprenorphine treatment, n (%)
Ever (not current) 12 (16%) 0 (0%)
Current 12 (16%) 0 (0%)

ocial functioning score, median (IQR) 14 (9–19) 8 (4–13)
urrent major depression, n (%) 7 (10) 1 (3)
ode of infection, n (%)
Injecting drug use 62 (84) 13 (37)
Sexual exposure with person(s) of same sex 1 (1) 21 (60)
Sexual exposure with person(s) of opposite sex 3 (4) 0 (0)
Other 8 (11) 1 (3)

njection drug use ever, n (%) 63 (85) 19 (54)
Age at first injection drug use, mean � SDa 23.0 � 8.5 33.8 � 10.3
Last time injected, n (%)a,b

Within the past month 27 (43) 4 (21)
1–6 months ago 25 (40) 9 (47)
�6 months ago 11 (18) 6 (32)

Drug(s) injected most frequently, (%)b,c Opiates (50) Methamphetamine (87)
umber of days drinking in past month, mean � SDb 5.6 � 6.7 7.4 � 8.9
stimated duration of infection, wk, median (range)
Screening 28 (7–74) 17 (6–64)
Baseline 34 (18–84) 30 (10–93)

resentation of recent HCV, n (%)b

Acute clinical (symptomatic) 30 (41) 15 (43)
Acute clinical (ALT level, �400 IU/mL) 13 (18) 11 (31)
Asymptomatic seroconversion 31 (42) 9 (26)

ymptoms in acute clinical (symptomatic) cases, n (%)b,d

Jaundice 18 (60) 6 (40)
Nausea 20 (67) 9 (60)
Abdominal pain 19 (63) 11 (73)
Hepatomegaly 8 (27) 3 (20)

LT level, IU/L
Peak before screening, median (IQR) 427 (182–1161) 557 (286–1151)
At screening, median (IQR) 132 (64–312) 254 (131–630)
At baseline, median (IQR) 120 (52–215) 130 (99–422)

CV-RNA level, IU/L
Log10 HCV-RNA level at baseline, median 5.0 5.8
�400,000 IU/mL, n (%) 52 (70) 16 (46)

CV genotype, n (%)
Genotype 1 41 (54) 19 (56)
Genotype 2 1 (1) 3 (8)
Genotype 3 29 (39) 12 (34)
Missing 3 (4) 1 (3)

OTE. Two HCV/HIV co-infected participants receiving PEG-IFN monotherapy were excluded from this analysis.
QR, interquartile range.
Among those having reported injecting ever.
At time of screening.
Among those having injected in the past 6 months.

Denominator is in total number of participants reporting documented illness.
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hose not currently receiving methadone or buprenor-
hine treatment, and those not having used injection
rugs ever (Table 3). Although participants reporting ever
aving injected drugs had a lower frequency of SVR than
hose who never injected (48% vs 91%; P � .030), SVR was
ot associated with either the duration of abstinence

rom injection drug use or the frequency of injection
rug use at baseline among those who injected (Table 3).
There was no association between baseline HCV-RNA

evel (P � .93) or HCV genotype (P � .65) and SVR.
owever, among the per-protocol group, a trend toward

ower SVR was seen in those with genotype 1 and high
aseline viral load (HCV-RNA level, �400,000; 54%) com-
ared with those with genotype 1 with low baseline viral

oad (HCV-RNA level, �400,000) and genotypes 2/3 with
ow (HCV-RNA level, �400,000) and high (HCV-RNA

Figure 2. Overview of HCV m

igure 3. Response rates in (A)
CV mono-infected participants
nd (B) HCV/HIV co-infected
articipants in the total study
opulation (intent-to-treat) and

er-protocol population.
evel, �400,000) baseline viral loads (75%, 80%, and 75%,
espectively; P � .61) (Supplementary Figure 2).

In multivariate analysis, the only factors associated
ith SVR were social functioning (odds ratio, 0.21; 95%

onfidence interval, 0.07– 0.64; P � .009) and drug de-
endency treatment (odds ratio, 0.12; 95% confidence

nterval, 0.02– 0.54; P � .004). Participants with higher
ocial functioning scores and no history of drug depen-
ency treatment had a higher SVR. In a further analysis,

ncluding only participants who had ever injected drugs
n � 63), the same 2 factors were associated with SVR
data not shown).

Further analyses assessed the role of treatment adher-
nce and injection drug use during treatment as predic-
ors of SVR in HCV mono-infected participants. The SVR
ates were higher among adherent participants (63% vs

fected participant population.
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able 3. Factors Associated With SVR Among HCV Mono-Infected Participants Receiving Treatment for Recently Acquired
HCV Infection (n � 74)

SVR No SVR OR 95% CI P value P value overall

ex
Male 24 23 1.00 — — — —
Female 17 10 1.63 0.62 4.29 .323 —

ge category, y
�25 11 13 1.00 — — —
26–30 15 12 1.48 0.49 4.46 .489 .107
31–40 9 7 1.52 0.43 5.43 .519 —
�40 6 1 7.09 0.74 68.24 .090 —
eight, kg
�75 26 18 1.00 — — — —
�75 13 8 1.125 0.39 3.27 .829 —
Missing 2 7 — — — — —

ducation
Primary/secondary 26 21 1.00 — — — —
Other (eg, TAFE, tertiary) 15 12 1.01 0.39 2.62 .984 —

mployment
Full-time/part-time 18 8 1.00 — — — —
Other 23 25 0.41 0.15 1.12 .082 —

ccommodation
Rental 25 19 1.00 — — — —
Privately owned 13 5 1.98 0.60 6.50 .263 .052
Unstable 3 9 0.25 0.06 1.07 .061 —

ocial functioning score
�14 24 10 1.00 — — — —
>14 12 19 0.26 0.09 0.74 .011 .011
Missing 5 4 0.52 0.12 2.35 .396 —
ethadone or buprenorphine treatment
Never 33 17 1.00 — — — —
Ever (not current) 5 7 0.37 0.10 1.33 .128 .009
Current 3 9 0.17 0.04 0.72 .016 —

urrent depression at screening
No 36 29 1.00 — — — —
Yes 5 4 1.01 0.25 4.09 .992 —

uicidality
None/low 36 31 1.00 — — — —
Moderate/high 5 2 2.15 0.39 11.89 .379 —

njection drug use ever
No 10 1 1.00 — — — —
Yes 31 32 0.10 0.01 0.80 .030 —

ast time injected
Within the past month 12 15 1.00 — — — —
1–6 months ago 13 12 1.35 0.45 4.03 .586 .021
�6 months ago 6 5 1.50 0.37 6.14 .573 —
Never injected 10 1 12.50 1.40 111.83 .024 —

njection frequency
�Daily 8 12 1.00 — — — —
�Daily, �weekly 6 9 1.00 0.25 3.92 1.000 .010
�Weekly 11 6 2.75 0.72 10.48 .138 —
Not injected in past 6 months 4 4 1.50 0.29 7.81 .630 —
Never injected 10 1 15.00 1.59 141.16 .018 —
Missing 2 1 — — — —

rug injected most often in past 6 months
Heroin/methadone/other opiates 11 13 1.00 — — — —
Methamphetamine 11 9 1.44 0.44 4.76 .545 .495
Other 1 5 0.24 0.02 2.34 .217 —
Not injected in past 6 months 4 4 1.18 0.24 5.86 .838 —
Never injected 10 1 11.82 1.30 107.39 .028 —
Missing 4 1
ean number of alcoholic drinks per day
�4 22 22 1.00 — — — —
�4 15 11 1.36 0.51 3.62 .534 —

Missing 4 0 — — — — —
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9%; P � .025). Among those reporting ever having in-
ected drugs (n � 63), the SVR rate was similar for those
ith and without injecting during treatment (53% vs
9%; P � .76) and was not related to frequency of inject-

ng.
Among HIV/HCV co-infected participants treated with

EG-IFN and ribavirin (n � 35), 91% (32 of 35) were at
east 80% adherent. Two of the other 3 stopped treatment
rematurely as a result of side effects (n � 2), and the
hird stopped treatment after the week 2 injection be-
ause the baseline HCV-RNA was negative, despite the
creening assessment having been positive. Undetectable
CV-RNA (�10 IU/mL) was achieved in 34% and 91% at
eeks 4 and 12, respectively. At the end of treatment,
CV-RNA was undetectable in 80% (Figure 3). SVR was

4% by intention-to-treat and 75% by per-protocol anal-
sis. There was no association between baseline HCV-
NA level or HCV genotype and SVR.
We also compared the impact of estimated duration of

nfection at the commencement of treatment on subse-
uent SVR in HCV mono-infected and HIV/HCV co-

nfected groups. Among HCV mono-infected partici-
ants, SVR was highest in those with an estimated
uration of infection of 27–52 weeks (73%; 27 of 37), but
as reduced both in those with a duration greater than
2 weeks (40%; 8 of 20) and in those with a duration of
6 weeks or less (35%; 6 of 17) (Supplementary Figure 3).
he proportion with 80% or higher adherence was 65%,
6%, and 70% in those with an estimated duration of

nfection of 26 weeks or less, 27–52 weeks, and more than
2 weeks, respectively. Similarly, the proportion receiving
ll PEG-IFN injections (24 in total) was 35%, 70%, and

able 3. Continued

SVR No SV

stimated duration of infection at baseline, wk
�26 6 11
27–52 27 10
�52 8 12

resentation of recent HCV
Acute clinical 23 20
Asymptomatic seroconversion 18 13

eak ALT level before screening, IU/L
�400 19 14
�400 21 18
Missing 1 1

LT level at screening, IU/L
�100 17 14
�100 24 19

CV-RNA QN at baseline, IU/mL
�400,000 21 22
�400,000 10 10

enotype/subtype
Genotype 1 21 20
Genotypes 2 and 3 17 13
Missing genotype 3 0

R, odds ratio; CI, confidence interval.
5% in those same groups, respectively. In contrast, p
mong HIV/HCV co-infected participants, SVR was sim-
lar within estimated duration of infection groups of 26
eeks or less (67%; 10 of 15), 27–52 weeks (73%; 11 of 15),
nd more than 52 weeks (100%; 5 of 5) (Supplementary
igure 1).
Among the combined per-protocol group (n � 82;
CV � 50, HCV/HIV � 32), we observed 20 participants
ith virologic failure, including 11 with nonresponse, 1
ith viral breakthrough, and 8 with viral relapse (Sup-
lementary Table 1).

Safety
Adverse events are shown in Table 4. Three

eaths occurred among treated participants in this
tudy. The one death during IFN-based treatment oc-
urred at week 4 of therapy, in a man whose cause of
eath was reported as methamphetamine toxicity with

contribution of arrhythmogenic right ventricular
ysplasia. At baseline, he was assessed as having major
epressive symptoms but no suicidality. He had no
eported history of injection drug use and the mode of
CV acquisition was recorded as unknown. The other
deaths occurred at 3 and 4 months after treatment

ompletion, respectively, with the cause of death given
s carbon monoxide toxicity with combined drug ef-
ect (amphetamines and 3 prescribed medications, in-
luding methadone) in one and electrocution in the
ther. The post-mortem toxicology report in this third
ase also revealed ongoing polydrug use (ethanol,
ethamphetamine, methylenedioxymethamphetamine,

nd cannabinoids.) Both cases showed no major de-

OR 95% CI P value P value overall

1.00 — — — —
4.95 1.45 16.96 .011 .911
1.22 0.32 4.66 .769 —

1.00 — — — —
1.20 0.47 3.06 .814 —

1.00 — — — —
0.86 0.34 2.19 .751 —
— — — — —

1.00 — — — —
1.04 0.41 2.63 .934 —

1.00 — — — —
1.05 0.36 3.03 .932 —

1.00 — — — —
1.25 0.48 3.21 .650 —
— — — — —
R

ressive symptoms or suicide risk at baseline.
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Impact of Treatment on HCV Clearance
Among the 146 participants with detectable HCV-

NA at screening or baseline, 35 were not treated for
CV infection and 12 (34%) of these participants showed

pontaneous HCV-RNA clearance. Because the untreated
articipants differed from the treated participants, par-
icularly with respect to factors associated with sponta-
eous HCV-RNA clearance (lower screening HCV-RNA

evel, shorter estimated duration of infection), adjusted
nalyses were undertaken to examine the impact of treat-
ent on clearance. In the treated group, only participants
ho subsequently achieved an SVR were considered to have
CV-RNA clearance. The Kaplan–Meier analysis of the im-

able 4. Adverse Events Among Treated HCV and
HCV/HIV-Infected Participants With Recently
Acquired HCV Infection (n � 109)

HCV-infected
PEG-IFN alfa-2a

(n � 74)

HCV/HIV-infected
PEG-IFN

alfa-2a �
ribavirin (n � 35)

N % N %

dverse event gradea

Grade 1 70 94.6 35 100.0
Grade 2 54 73.0 31 88.6
Grade 3 28 37.8 25 71.4
Grade 4 3 4.1 1 2.9
ost frequent adverse

event (�10% of
patients)b

Fatigue 59 79.7 32 91.4
Headache 57 77.0 27 77.1
Irritability 51 68.9 30 85.7
Myalgia 53 71.6 25 71.4
Insomnia 48 64.9 29 82.9
Anxiety 44 59.5 27 77.1
Disturbance in

attention
41 55.4 27 77.1

Arthralgia 41 55.4 23 65.7
Injection site reaction 45 60.8 19 54.3
Nausea 39 52.7 24 68.6
Dry skin 37 50.0 25 71.4
Abdominal pain 37 50.0 22 62.9
Cough 34 45.9 25 71.4
Anorexia 37 50.0 21 60.0
Pruritus 37 50.0 20 57.1
Pyrexia 33 44.6 22 62.9
Diarrhea 35 47.3 19 54.3
Dizziness 32 43.2 20 57.1
Dyspnea 28 37.8 24 68.6
Weight decreased 28 37.8 24 68.6
Pain 29 39.2 22 62.9
Chills 27 36.5 16 45.7
Alopecia 31 41.9 10 28.6
Asthenia 22 29.7 19 54.3
Dermatitis 22 29.7 11 31.4
Depression 17 23.0 4 11.4

Participants can be counted in 1 or more grades.
Adverse events reported according to MeDRA preferred terms.
act of treatment on HCV-RNA clearance among untreated p
n � 34) and treated (n � 106) participants with detectable
CV-RNA at screening is shown in Figure 4. In Cox pro-
ortional hazards analyses, treatment was associated inde-
endently with HCV-RNA clearance (hazard ratio, 4.20; 95%
onfidence interval, 1.96–9.00; P � .0001) after adjusting
or sex, age, history of injecting, estimated duration of HCV
nfection, clinical presentation, peak ALT level, baseline

CV-RNA level, HCV genotype, and HIV infection.

Discussion
This study found that treatment for recent HCV

nfection is effective in people whose infection was ac-
uired through injection drug use, even in those with
IV co-infection. Further, it appears that treatment with
EG-IFN alone remains effective when commenced at up
o 12 months post-HCV infection. The strengths of
TAHC were the large study population and recruitment
f participants with and without HIV infection through
he same recruitment network. The ATAHC differed
rom previous studies in evaluating HCV treatment out-
omes across a broad definition of recent HCV infection,
hich encompassed acute and early chronic disease.
An overall intention-to-treat SVR rate of 55%–74% with

EG-IFN– based therapy for 24 weeks is very encourag-
ng, given the assumptions that often are made about the
easibility of treatment in this population, and the rela-
ively long estimated duration of HCV infection at treat-

ent initiation. The SVR rate of 74% for HIV/HCV co-
nfected participants who received PEG-IFN and ribavirin
ombination therapy was particularly impressive. There
as a relatively lower SVR rate of 55% among HCV
ono-infected participants, largely related to social fac-

ors (poorer social functioning leading to suboptimal
reatment adherence). In addition, PEG-IFN mono-
herapy may have been suboptimal for some HCV mono-
nfected participants including those with genotype 1
nd high HCV-RNA level or duration of HCV infection
reater than 12 months.

igure 4. Time to HCV-RNA clearance among treated and untreated

articipants in the ATAHC study.
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Previous PEG-IFN– based studies (12–24 wk) in acute
CV infection have shown somewhat higher SVR rates of

7%– 88%.4,6 – 8,10,18,19 The ATAHC results differed from
ost of these investigations in the predominantly injec-

ion drug use–related acquisition of the study population
nd the relatively late enrollment of the participants in
he course of their infection. In other studies, mainly

ade up of cases of acute symptomatic infection, enroll-
ent was within a median of 12 weeks, and many cases
ay have cleared HCV spontaneously, even without be-

ng treated. In contrast, the median estimated duration
f HCV infection at treatment commencement was
round 30 weeks in the ATAHC, after the time when
pontaneous HCV clearance is generally occurs.20

Adherence clearly plays an important role. In the
TAHC, treatment response among HCV mono-infected
articipants varied considerably by adherence grouping,
nd the overall SVR of 55% was lower than the rate from
recently reported Italian study (n � 46; 26 IDU; SVR �
2%),18 in which all injections were medically supervised
nd adherence was close to 100%. HCV treatment adher-
nce is predictive of chronic HCV treatment outcomes,
oth in the non-IDU and IDU population.21,22 In the
TAHC poor adherence largely was related to loss to

ollow-up evaluation rather than either missed doses or
ose reductions; therefore, strategies to improve engage-
ent for socially marginalized individuals commenced

n HCV treatment are required.
Poorer social functioning and current drug depen-

ency treatment were the only factors independently as-
ociated with lower SVR among HCV mono-infected par-
icipants in this study. The social functioning scale used
n this study addresses major aspects of social integration
uch as employment, residential stability, interpersonal
onflict, social support, and the involvement of the par-
icipant in drug-using networks. The results from this
spect of the study are and suggest this social function-
ng scale may be a useful tool for future studies of illicit
rug users to assess suitability for treatment initiation.
lthough current opioid maintenance treatment was as-

ociated with reduced response rates to therapy, the
umbers of participants in this group was small and

urther investigations of the involvement of the impact
f this variable on SVR are required.

The ATAHC suggests that a delay in commencement
f treatment until such time as spontaneous HCV clear-
nce is unlikely, does not seem to influence treatment
ffectiveness adversely in this population. Although de-
ayed commencement (20 vs 8 –12 weeks after acute HCV
resentation) produced a lower SVR (76% vs 92%–95%) in
prior randomized controlled trial, this was conducted

n a largely non-IDU population.4 Estimated duration of
CV infection at commencement of treatment was not a
redictor of treatment response in the ATAHC in multi-
ariate analysis, however, within the HCV mono-infected

opulation, lower SVR rates were seen among partici- s
ants with short (�26 wk) and longer (�52 wk) dura-
ions of infection. Poorer responses in the most pro-
onged duration group may reflect suboptimal therapy
ith PEG-IFN monotherapy, particularly given the favor-
ble responses in the HIV/HCV co-infected group. On the
ther hand, poorer responses in the short duration of

nfection group may be driven by poorer adherence
mong individuals who acquired HCV infection more
ecently.

For people with both HIV infection and recently ac-
uired HCV, the SVR rate after PEG-IFN and ribavirin
ombination therapy (74%) confirms the favorable pre-
iminary data reported for the initial 22 co-infected par-
icipants.23 The SVR was higher than other acute HCV
tudies among co-infected populations with study pop-
lations greater than 20 (59%– 61%),24,25 and considerably
igher than that reported for chronic HCV studies of
EG-IFN and ribavirin therapy in this population (26%–
0%).26,27 It also suggests that 24 weeks is adequate ther-
py for both acute and early chronic HCV infection,
rrespective of HCV genotype and baseline HCV-RNA
evel.

Despite the somewhat poorer treatment outcomes in
CV mono-infected participants compared with other

cute HCV treatment studies, the ATAHC shows that in
setting of predominant injection drug use HCV acqui-

ition participants with acute and early chronic HCV
nfection can be treated effectively. Although the ATAHC
id not contain a randomized control arm without treat-
ent, the comparison of HCV-RNA clearance among

reated and untreated groups with adjustment for base-
ine factors associated with clearance provided further
vidence of the beneficial impact of early therapeutic
ntervention. Improved strategies are required to select
ndividuals for treatment initiation and to enhance treat-

ent adherence and follow-up evaluation, including the
otential of supervised therapy, case management, and
eer-based support. Ways to improve and support IDUs
ocial functioning before commencing treatment should
e explored. Drug rehabilitation and harm reduction
trategies that reduce rates of injecting drug use and
CV exposure during injecting also need to be the focus

f an overall strategy to enhance HCV treatment out-
omes among IDUs, both in the acute and chronic HCV
nfection setting. Finally, a randomized controlled trial of
EG-IFN vs PEG-IFN and ribavirin therapy in this study
opulation would appear justified based on the data
eported here.

ATAHC Study Group
Protocol Steering Committee Members
John Kaldor (University of New South Wales), Greg-

ry Dore (University of New South Wales), Gail Matthews
University of New South Wales), Philippa Marks (Univer-

ity of New South Wales), Andrew Lloyd (University of
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ew South Wales), Margaret Hellard (Burnet Institute,
IC), Paul Haber (University of Sydney), Rosemary
rench (Burnet Institute, VIC), Peter White (University of
ew South Wales), William Rawlinson (University of
ew South Wales), Carolyn Day (University of Sydney),

ngrid van Beek (Kirketon Road Centre), Geoffrey Mc-
aughan (Royal Prince Alfred Hospital), Annie Madden

Australian Injecting and Illicit Drug Users League, ACT),
ate Dolan (University of New South Wales), Geoff Far-

ell (Canberra Hospital, ACT), Nick Crofts (Nossal Insti-
ute, VIC), William Sievert (Monash Medical Centre,
IC), and David Baker (East Sydney Doctors).

National Center in HIV Epidemiology and
Clinical Research ATAHC Research Staff
The National Center in HIV Epidemiology and

linical Research ATAHC research staff comprised John
aldor, Gregory Dore, Gail Matthews, Philippa Marks,
arbara Yeung, Jason Grebely, Brian Acraman, Kathy
etoumenos, Janaki Amin, Carolyn Day, Anna Doab, and
herese Carroll.

Burnet Institute Research Staff
The Burnet Institute Research Staff comprised

argaret Hellard, Oanh Nguyen, and Sally von Bibra.

Immunovirology Laboratory Research Staff
The Immunovirology Laboratory Research Staff

t University of New South Wales Pathology comprised
ndrew Lloyd, Suzy Teutsch, Hui Li, Alieen Oon, and
arbara Cameron; at SEALS comprised William Rawlin-
on, Brendan Jacka, and Yong Pan; and at the Burnet
nstitute Laboratory, VIC comprised Rosemary French,
acqueline Flynn, and Kylie Goy.

Clinical Site Principal Investigators
The Clinical Site Principal Investigators com-

rised Gregory Dore, St Vincent’s Hospital, NSW; Mar-
aret Hellard, The Alfred Hospital, Infectious Disease
nit, VIC; David Shaw, Royal Adelaide Hospital, SA; Paul
aber, Royal Prince Alfred Hospital; Joe Sasadeusz, Royal
elbourne Hospital, VIC; Darrell Crawford, Princess Al-

xandra Hospital, QLD; Ingrid van Beek, Kirketon Road
entre; Nghi Phung, Nepean Hospital; Jacob George,
estmead Hospital; Mark Bloch, Holdsworth House GP

ractice; David Baker, East Sydney Doctors; Brian
ughes, John Hunter Hospital; Lindsay Mollison,
remantle Hospital; Stuart Roberts, The Alfred Hospital,
astroenterology Unit, VIC; William Sievert, Monash
edical Centre, VIC; and Paul Desmond, St Vincent’s
ospital, VIC.

Supplementary Data

Note: To access the supplementary material

ccompanying this article, visit the online version of
astroenterology at www.gastrojournal.org, and at doi:
0.1053/j.gastro.2009.09.019.
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upplementary Table 1. Characteristics of Participants With
Relapse (n � 8) Among Adherent Pa

ID
Age
(Sex) HIV Genotype

Baseline
HCV-RNA

level, IU/mL

Baseline
ALT

level,
IU/mL

Mode of
acquisition

Estim
durat
infect
base

(w/

109 35 (M) No 1a 4,615,385 122 IDU 2

110 18 (M) No 2 10,000 215 IDU 1

127 23 (M) Yes 1a 4,410,661 598 Other 2

606 18 (F) No 3a 596,154 338 IDU 2

645 28 (F) No 1a 286,477 40 IDU 5

807 18 (M) No 1a 2,500,000 217 IDU 2

1402 19 (M) No 1a 495,358 205 IDU 2

1806 22 (M) No 1 973,871 197 IDU 4

2304 31 (M) No 1a 16,346 78 IDU 3

2405 43 (M) Yes 1a 1,908,378 309 IDU 3

2602 44 (M) Yes 1a 1,789,623 127 IDU 2

116 36 (M) Yes 1a 1782 123 Other 1

811 50 (M) Yes 3a 664,815 245 Other 3
1006 40 (F) No 3a 50,278 308 IDU 4

653 60 (M) No 1 284,868 135 IDU 2
666 36 (M) Yes 1a 16,360 118 IDU 3
630 41 (M) Yes 1a . . Other 4
131 26 (M) No 1 3,012,625 186 IDU 1

2406 54 (M) Yes 2c 2,116,535 125 Other 2
2605 41 (M) No 1a 3,106,444 69 IDU 6

VR, rapid virologic response.
i

upplementary Figure 1. Adherence to PEG-IFN by the number of
otal PEG-IFN alfa-2a injections received in HCV (n � 74) and HCV/HIV
Nonresponse (n � 11), Viral Breakthrough (n � 1), and Viral
rticipants (n � 82)

ated
ion of
ion at
line,
k)

Last time
of injection
drug use,

mo

Drug most often
injected in past 6

months

Injecting
drug use
during

treatment RVR cEVR Outcome

2 1–6 Heroin Yes No No Nonresponder,
wk 12

8 1–6 Methamphetamine Yes No No Nonresponder,
wk 12

7 Never NA No No No Nonresponder,
wk 12

7 �1 Methamphetamine Yes No No Nonresponder,
wk 12

9 �1 Heroin No No No Nonresponder,
wk 12

7 1–6 Methamphetamine Unknown No No Nonresponder,
wk 12

3 1–6 Methadone No No No Nonresponder,
wk 12

7 �1 Heroin Unknown No No Nonresponder,
wk 12

0 1–6 Methadone Yes No No Nonresponder,
wk 12

2 �1 Methamphetamine Yes NA No Nonresponder,
wk 12

5 1–6 Methamphetamine No NA No Nonresponder,
wk 12

9 6–12 NA No No Yes Viral
breakthrough,
wk 24

5 Never NA No No Yes Relapse, wk 36
4 �1 Heroin Yes No No Relapse, wk 36
5 6–12 NA No No Yes Relapse, wk 36
6 6–12 NA No Yes Yes Relapse, wk 36
2 1–6 Methamphetamine Yes No Yes Relapse, wk 48
8 �1 Methamphetamine No NA Yes Relapse, wk 36
7 Never NA No No Yes Relapse, wk 36
8 �1 Methamphetamine Yes No Yes Relapse, wk 36
nfected (n � 35) participants.



S
m
(

January 2010 TREATMENT OF RECENT HCV IN IDUs 135.e2
upplementary Figure 2. Impact of baseline HCV-RNA level on SV
ono-infected participants adherent to therapy (n � 48; with genotyp

n � 29; with genotype available). BL, baseline; VL, viral load.
R rates stratified by HCV RNA (�400,000 vs �400,000 IU/mL) in (A) HCV
e available) and (B) HCV/HIV co-infected participants adherent to therapy
S
(
c

upplementary Figure 3. Impact of estimated duration of infection
�26 wk, 27–52 wk, and �52 wk) on SVR in HCV (n � 74) and HCV/HIV

o-infected (n � 35) participants.
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