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Abstract

Background—A minority of HIV/HCV coinfected patients with opiate addiction undergo HCV
treatment. HCV therapy for HCVV-monoinfected methadone maintenance (MM) recipients is safe
and effective. We evaluated treatment efficacy and adherence to pegylated interferon (peglFN)
among HIV/HCV coinfected MM recipients.

Methods—HCYV treatment-naive, HIV-infected persons 18—65 years with chronic HCV genotype
1 on MM were prospectively enrolled in an HCV treatment study at two HIV clinics. At weekly
visits peglFN alfa-2a injections were directly administered. Daily MM recipients had morning
ribavirin delivered with methadone at off-site methadone clinics. Weekly take-home MM
recipients took ribavirin unsupervised. Target enrollment was 30 participants.

Results—During 18 recruitment months, 11 participants were enrolled, 6 of whom received
daily methadone. Mean age was 46, 64% were female, 5 were Caucasian, 4 Black and 2 Hispanic.
At baseline, 82% had high HCV RNA and 55% had stage 2 fibrosis or greater. The majority
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(91%) were on HAART, and 82% had undetectable HIV RNA with a median CD4* of 508 cells/
uL. All had polysubstance use history, non-substance-based psychiatric diagnoses and were on
psychotropic medications pre-enrollment.

Two (18%) participants achieved a Sustained Virologic Response (SVR). Two completed 48
treatment weeks, 5 were withdrawn due to adverse events, 2 dropped out prematurely and 2 had
treatment discontinued for virologic non-response. Of on-treatment weeks, adherence to peglFN
was >99%.

Conclusions—SVR rate was comparable to historic controls for coinfected genotype 1 patients,
with optimal peglFN adherence. Adverse effects often prevented therapy completion in this
population.

Keywords

Hepatitis C virus; Methadone maintenance therapy; HIV/HCV coinfection; Hepatitis C treatment;
Integrated care

1. Introduction

Coinfection with HIV and hepatitis C virus (HCV) is a substantial public health problem
driven largely by injection drug use (IDU) (Alter, 1997). Among HIV-infected U.S. persons
reporting IDU as their route of exposure, HCV coinfection rates range from 26% to 85%
(Piccolo et al., 2002; Sherman et al., 2002; Sulkowski and Thomas, 2003). As opioids are
commonly injected, opioid dependence, HIV and HCV infection represent overlapping
epidemics, and HIV/HCV coinfected patients may benefit from coordinated medical care.

HIV/HCV coinfected persons are at risk for accelerated liver disease progression compared
to patients with HCV alone. With the advent of highly active antiretroviral therapy
(HAART) controlling HIV, HCV-induced liver disease has emerged as a major cause of
morbidity and mortality in coinfection (Bica et al., 2001; Koziel and Peters, 2007).
Achievement of Sustained Virologic Response (SVR, undetectable serum HCV RNA 6
months post-treatment) with pegylated interferon (peglFN) plus ribavirin (RBV) reduces
liver-related morbidity and mortality in coinfection (Berenguer et al., 2009). Nevertheless,
HCV treatment initiation rates in coinfection are low across varied settings (Fishbein et al.,
2004; Fleming et al., 2003; Fultz et al., 2003; Grebely et al., 2009; Mehta et al., 2008).

Historically, opioid-dependent persons were considered poor HCV treatment candidates due
to concerns about adherence, psychiatric effects of interferon, re-infection and the short-term
threat of drug use (Davis and Rodrigue, 2001; Wagner et al., 2009). In 2002, IDU was
retracted as a treatment contraindication by the National Institute of Health and in 2004 by
the American Association for the Study of Liver Disease (National Institute of Health, 2002;
Strader et al., 2004). HCV therapy for current and former IDUs is supported by a large body
of literature (Backmund et al., 2001; Dalgard et al., 2002; Grebely et al., 2007; Hellard et al.,
2009).

Methadone maintenance (MM), the most common form of opioid replacement therapy in the
U.S., reduces illicit opioid use, opioid-related morbidity and mortality, HIV acquisition and
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illegal activity for the pursuit of opiates (Kleber, 2008). Federal regulations govern
prescription of MM, which is primarily dispensed by certified programs. High HCV
seroprevalence exists at these methadone maintenance programs (MMPs), ranging from
67% to 96% (McCarthy and Flynn, 2001; Piccolo et al., 2002). Research confirms the
feasibility, efficacy, safety and tolerability of HCV therapy for HCV-monoinfected MM
patients (Bonkovsky et al., 2008; Litwin et al., 2009; Mauss et al., 2004; Sylvestre and
Clements, 2007). Less is known about HCV treatment for HIV/HCV coinfected MM
recipients, and about HCV treatment when peglIFN is not delivered on-site at the MMP.
HCV therapy in coinfection is more complicated than in HCV monoinfection due to drug
interactions with HAART, and adverse events being more common and severe.

Directly administered therapy effectively delivers HAART to HIV-infected patients in the
MMP setting (Conway et al., 2004) and may optimize HCV medication adherence. In the
Caring for HIV/HCV at Methadone Programs (CHAMP) study, we examined HCV
treatment efficacy and peglFN adherence among coinfected MM recipients, where HCV
therapy is delivered in the HIV care setting apart from a MMP.

2. Methods

Participants were prospectively enrolled at two Providence, Rl HIV clinics. Eligible
participants were 18-65 years of age with chronic HCV genotype 1 infection, who were
interferon-naive and enrolled in a MMP. Laboratory criteria included a CD4* cell count
greater than 100 cells/uL, or HIV RNA less than 10,000 copies/ml for CD4* cell count less
than or equal to 200 cells/uL. A liver biopsy was required within 2 years of enroliment
unless cirrhosis was clinically evident. Biopsies were scored according to the Batts and
Ludwig staging system (Batts and Ludwig, 1995).

Individuals meeting any of the following criteria were excluded: currently psychotic,
suicidal or with severe depression (Beck Depression Inventory 11 (BDI-11) score greater than
28) (Beck et al., 1996); having retinopathy, seizure disorder, or coronary artery,
autoimmune, cerebrovascular, poorly controlled thyroid or severe chronic obstructive lung
disease; hemoglobin less than 10 g/ml, absolute neutrophil count (ANC) less than 1000
cells/mm3, platelet count less than 70,000 cells/mm3, creatinine greater than 1.5 mg/dl,
creatinine clearance less than 50 ml/h or significant proteinuria; decompensated cirrhosis,
hepatic disease from other causes, hepatocellular carcinoma; acute opportunistic infection or
malignancy; active alcohol use; unwillingness to switch didanosine to an alternate
medication. Women were excluded if they were pregnant, breastfeeding or unable to use
contraception, as were male sexual partners of pregnant or breastfeeding women. Individuals
were not excluded or discontinued from treatment for active drug use.

Recruitment occurred through posters at two HIV clinics and eight freestanding MMPs, on
buses and via advertisements on local list serves. Intended study enrollment was thirty
participants. Sample size was empiric, determined by cost of laboratory testing and limited
size of the population available. In RI, there are approximately 200 coinfected out of 4000
MM patients.
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The study was a prospective, single-arm observational study. Nurses administered peglFN
alfa 2a (Pegasys, Roche) 180 ug subcutaneous injections at weekly HIV clinic visits.
Participants weighing less than 75 kg took RBV (Copegus, Roche) 600 mg each morning
and 400 mg each evening. Participants weighing 75 kg or more took 600 mg twice daily. For
participants receiving daily methadone, the morning RBV dose was directly observed with
the morning methadone dose seven days per week. Evening RBV doses were distributed
daily by MMP nurses, with instructions to take RBV at home with food. Some MM
recipients were allowed to take home some of their methadone doses upon demonstrating
excellent adherence to MMP visits and drug abstinence. Participants with MM “take home”
status took RBV unsupervised.

HCV RNA levels were measured at weeks 1, 12, 24, and 48 during therapy, and 6 months
after treatment completion or discontinuation to determine attainment of SVR. Participants
with detectable week 24 HCV RNA had treatment discontinued due to virologic failure.
This protocol was established prior to the week 12 “stopping rule” for nonresponse, defined
as <2 logyg drop in HCV RNA by week 12 (termed lack of Early Virologic Response, EVR)
(Ghany et al., 2009). HCV RNA levels were measured using the Siemens bDNA
quantitative assay, with a lower limit of detection of 615 IU/mL and upper limit of
7,700,000 IU/mL.

Safety was assessed at weekly HIV clinic visits through physical examination, assessment of
side effects, serum chemical and hematologic evaluations and administration of the BDI-II,
throughout treatment and 4, 12 and 24 weeks post-treatment. Participants received an
ophthalmologic examination at baseline, 3 and 6 months, and end of treatment.
Erythropoietin and neupogen were utilized before dose reductions of RBV and/or peglFN
for hematologic adverse events. If hemoglobin declined by 2 g/dl from baseline or to 10
g/dl, erythropoeitin was initiated at 40,000 1U/ml weekly and hemoglobin was rechecked
weekly until stable. If hemoglobin continued to decline despite erythropoietin
administration, the RBV dose was decreased by 200 mg/wk and erythropoietin continued at
40,000 IU/ml weekly. If hemogloblin continued to decline with erythropoietin 40,000 1U/ml
weekly and RBV 600 mg/day, RBV was suspended and erythropoietin continued until
hemoglobin increased to baseline or to maximum of 14 g/dl. For participants whose RBV
was withheld, RBV was then restarted at 600 mg and increased to a maximum of 800 mg
daily. RBV was permanently discontinued for hemoglobin less than 8.5 g/dl.

Monitoring for suicidality was part of the rationale for directly administered peglFN with
weekly BDI-Ils. Participants with BDI-11 =29 or =20 (if this represented doubling of
baseline BDI-II score) met with a therapist prior to leaving clinic. A study nurse spoke with
these participants via telephone within several days. Participants with two consecutive
weeks of BDI-11 229 or=20 (if this represented a doubling of baseline score) were assessed
for major depression using a major depressive disorder checklist and referred to the study
psychiatrist. A study clinician assessed participants who endorsed suicidality (BDI-I1 =1 on
Item 9) before they could leave clinic. Further steps were taken depending on level of
suicide risk.
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For a serious adverse event (SAE), participants who discontinued treatment remained in the
study and continued with quarterly clinic visits (or more frequently if the SAE required)
until the end of the 48-week treatment period, and for 6 months following the treatment
period.

Primary end point was SVR. Analyses were performed on intent to treat basis, including
data from all participants who received at least one peglFN injection. A secondary end point
was adherence to peglFN. SVR was compared to a historical control group, AIDS Clinical
Trial Group (ACTG) A5071 (Chung et al., 2004). ACTG A5071 is the only randomized trial
of coinfected U.S. subjects utilizing pegIFN/RBV, including a racially diverse population
similar to RI’s. coinfected population; one third of the ACTG A5071 study group was
Black. This trial was also selected as a comparator because the study design incorporated
RBYV escalation from 600 mg to 1000 mg daily. In A5071, 14% (7 of 51) of genotype 1
subjects achieved SVR. Of 133 A5071 subjects, 9 were taking MM at entry, and 3 achieved
SVR, consistent with the overall ACTG study SVR rate of 27% (Chung Personal
Communication, 2009).

During the 18-month recruitment period, 11 participants from three MMPs were enrolled
(Table 1). The majority (7) were women, mean age was 46 and 6 were Black or Hispanic.
Most (9) had HCV RNA levels of 400,000 1U/ml or more, and 6 had at least stage 2 fibrosis
including 2 with cirrhosis. Ten were on HAART, with 5 taking zidovidine (AZT, 2 female, 3
male). Nine had undetectable HIV RNA. Median CD4" was 508 cells/uL. All participants
had polysubstance use history including opioids in addition to cocaine, alcohol, marijuana
and/or benzodiazepines. All were taking psychotropic medications for pre-existing non-
substance-based psychiatric diagnoses. Six received daily methadone and had morning RBV
directly administered at their MMP, while 5 participants had “take home” MM status and
took all RBV unsupervised. No person who was clinically eligible declined participation.

Two (18%) participants achieved SVR (Fig. 1). Of these, 1 completed 48 treatment weeks
following EVR at week 12. The other, with low baseline HCV RNA level, chose to stop
treatment at week 9 due to anxiety but achieved SVR. Two additional participants achieved
EVR but not subsequent SVR; of these, 1 had treatment discontinued at week 14 for anemia
and the other completed 48 weeks. Three participants not achieving EVR continued
treatment and subsequently had treatment discontinued before week 48; of these, 1 was
discontinued due to pneumonia and anemia, while 2 were discontinued due to week 24
virologic nonresponse. One of these week 24 virologic non-responders also developed
retinopathy at week 24, which resolved with treatment discontinuation. Four participants
completed less than 12 weeks; 3 were discontinued due to SAEs (anemia, suicidal ideation,
mania) while 1 elected to discontinue treatment after one week.

Two participants completed 48 treatment weeks, 2 elected to stop treatment prematurely,
and 7 had treatment discontinued by the physician due to SAEs (5) and virologic
nonresponse (2). Most participants (7) chose to stop treatment or had treatment discontinued
prior to 48 weeks for reasons other than virologic non-response, including 3 for psychiatric
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adverse events (suicidality, mania, anxiety), 3 men for anemia (with 1 of these having
pneumonia plus anemia), and 1 after one injection. Two of the 3 participants stopping for
anemia were taking AZT. Most participants received growth factors during treatment, either
erythropoietin (9) or neupogen (1).

Of on-treatment weeks, adherence to peglFN was >99%, with 1 out of the total 220
scheduled injections being missed.

4. Discussion

Our findings reflect the benefits and complexities of extending HCV treatment to coinfected
MM patients. To our knowledge, CHAMP is the first study of HCV treatment in coinfected
MM patients with directly administered peglFN when MM is received off-site. In the U.S. it
is more likely that coinfected MM patients do not receive methadone, HCV and HIV
services at a single site, making study findings more generalizable.

Our 18% (2 of 11) SVR rate was comparable to a historic control of coinfected genotype 1
persons (14%), most of whom were not on MM, despite poor prognostic factors including
high HCV RNA, advanced fibrosis, age greater than 40 years, Black race and Hispanic
ethnicity. Our participants also had complex comorbidities including polysubstance use and
other psychiatric diagnoses. It is promising that during on-treatment weeks, participants
received over 99% of peglFN injections; treatment failure did not result from non-adherence
to the backbone of the regimen. Most participants had non-detectable serum HIV RNA at
enrollment, consistent with evidence demonstrating that drug-involved patients may adhere
to complex antiviral therapies.

Most participants discontinued treatment prematurely due to SAEs including psychiatric
effects and anemia. Concern for potential premature treatment cessation should not however
be a reason to withhold treatment. In a prospective controlled study, Mauss et al. (2004)
reported that MM patients discontinuing HCV therapy prematurely did so early, minimizing
the cost of an unsuccessful treatment. In CHAMP, among the 10 participants not completing
treatment, 5 were withdrawn or dropped out within the first 12 weeks; a sixth was
withdrawn at week 14. With on-treatment viral kinetics to motivate or appropriately
dissuade patients, and testing for polymorphisms in the IL28B (interleukin-28B) gene region
to predict genetic predisposition to SVR on the horizon, tailored therapy duration is
increasingly possible. Even when treatment is discontinued early, SVR may be achieved,
consistent with previous reports (Rachline et al., 2010); 1 CHAMP participant with low
baseline HCV RNA achieved SVR with only 9 treatment weeks.

What has changed since CHAMP is that AZT is now contraindicated with RBV due to
appreciation of a synergistic effect exacerbating anemia. Were the study repeated, we would
avoid AZT, possibly curtailing discontinuation for anemia. Optimal RBV dosing in
coinfection remains under investigation, and weight-based RBV may have been
contributory. However AZT use rather than RBV exposure was likely the main determinant
of anemia (Alvarez et al., 2006; Soriano et al., 2007). Hopefully peglFN and thus most
psychiatric SAEs may be eliminated with future HCV regimens.
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Recruitment for this study was slow. Our difficulty with enrollment reflects a problem
within the HIV/HCV community at large. HCV treatment eligibility in coinfection is
limited, due to advanced AIDS, late stage of liver disease at presentation and other medical
contraindications (Butt et al., 2009; Fleming et al., 2003; Fultz et al., 2003; Rauch et al.,
2005; Taylor et al., 2002). Local conditions posed additional constraints, given the small
potential pool of 200 coinfected MM patients in RI at the time of enrollment. With estimated
70% genotype 1 (140 individuals), our sample size is consistent with reported HCV
treatment uptake rates (Fultz et al., 2003; Mehta et al., 2006).

We did not require a period of pre-treatment abstinence. Because addiction is a chronic,
relapsing illness, six months of abstinence does not predict future abstinence, just as six
months of drug use does not preclude future abstinence (Cami and Farre, 2003; Schaefer et
al., 2003). Duration of abstinence does not affect HCV treatment discontinuation (Schaefer
et al., 2003). Successful HCV treatment occurs among individuals with ongoing substance
use (Sylvestre et al., 2004; Sylvestre and Zweben, 2007). In CHAMP, ongoing drug use did
not specifically lead to premature HCV treatment discontinuation to our knowledge.

Several limitations should be noted. We did not adequately monitor the evening RBV dose,
so the impact of RBV adherence cannot be assessed. We did not systematically collect data
on continuing drug use. Discussions about and assistance with ongoing drug use occurred in
the clinical setting along with discussions of other health issues.

Our treatment completion rate (1 of 11, 9%) is lower than reported in HCV-monoinfected
MM patients (Novick and Kreek, 2008) and in HIV/HCV coinfection (Carrat et al., 2004;
Chung et al., 2004; Soriano et al., 2007; Torriani et al., 2004). AZT use contributed to
treatment discontinuation and modification, highlighting that antiretroviral agents impact
SAEs during HCV therapy (Bhattacharya et al., 2010). Real-world coinfected MM patients
are difficult to treat yet have great need for treatment. Specifically targeted antiviral therapy
for HCV should be studied in coinfection to improve efficacy with the hope of shorter
therapy duration and improved tolerability, and with methadone to evaluate whether the
stability provided by MM may ease the use of complex novel therapies for opiate-dependent
individuals.
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Treatment and Outcomes Overall SVR*: 2/11= 18%
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" Reason treatment discontinued by physician: anemia/week 14

2 Treatment was discontinued for 1 of these participants also due to development of retinopathy

3 Reason treatment discontinued by physician: pneumonia/anemia/week 35

4Reasons 2 participants elected to discontinue treatment: treatment complexity/week 1; anxiety/week 9
Reasons treatment discontinued by physician: anemia/week 3; suicidal/week 5; mania/week 10

* Sustained Virologic Response (SVR) is defined by an undetectable serum HCV RNA , 6 months post-
treatment

Fig. 1.
Outcomes for the enrolled patients.
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Table 1

Characteristics of 11 HIV/HCV coinfected genotype 1 methadone maintenance study participants at start of
HCV treatment.

Characteristic Value

Demographic

Age, mean (range) (years) 46 (37-61)
Female 7 (64)
Race
Black, non-Hispanic 4
White, non-Hispanic 5
Hispanic 2
Substance use history
Injection drug use 11 (100)
Polysubstance drug use 11 (100)
Psychiatric history 11 (100)
Prescribed psychotropic medications pre-study 11 (100)
Depression 9(82)
Anxiety 6 (55)
Panic disorder 1(9)
Schizoaffective disorder 1(9)
Post-traumatic stress disorder 1(9)

HCV-related clinical values

Biopsy stage (Batts and Ludwig staging system)

Stage 1 1(9)
Stagel-2 or 2 5 (45)
Stage 3 1(9)
Stage 3-4 or 4 4 (36)
High HCV RNA (>400,000 [U/ml) 9(82)
HIV-related clinical values
On HAART 10 (91)
CD4* cell count, mean (range) (cells/uL) 498 (210-868)
Undetectable HIV RNA (<75 copies/ml) 9(82)

Note: Data are no. (%) of participants, except where noted.
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