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Abstract
Chronic hepatitis C virus (HCV) infection is highly prevalent among current and former drug
users. However, the minority of patients enrolled in drug treatment programs have initiated HCV
treatment. New models are needed to overcome barriers to care. In this retrospective study, we
describe the implementation and outcomes of 42 patients treated in a Concurrent Group Treatment
(CGT) program. Patients participated in weekly provider-led group treatment sessions which
included review of side effects; discussion of adherence and side effect management;
administration of interferon injections; brief physical exam; and ended with brief meditation. Of
the first 27 patients who initiated CGT, 42% achieved a sustained viral response. Additionally,
87% (13/15) of genotype-1 infected patients treated with direct acting antiviral agent achieved an
undetectable viral load at 24 weeks. The CGT model may be effective in overcoming barriers to
treatment and improving adherence and outcomes among patients enrolled in drug treatment
programs.

Introduction
Over 4 million people in the United States are infected with the hepatitis C virus (HCV)
(Armstrong, Wasley, Simard, McQuillan, Kuhnert & Alter, 2006; Ly, Xing, Monina
Klevens, Jiles, Ward & Holmberg, 2012). HCV related morbidity and mortality are
projected to continue to increase through the next decade, peaking by 2020 (Wong,
McQuillan, McHutchison, & Poynard, 2000; Armstrong et al 2006; Davis & Rodriguez,
2001). Injection drug users (IDUs) and opiate agonist treatment patients have high rates of
HCV infection with antibody positivity between 65% and 90% (Murrill, Weeks, Castrucci,
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Weinstock, Bell, Spruill, & Gwinn, 2002; Diaz et al., 2001; Patrick et al., 2001 Shepard,
Finelli & Alter, 2005), and worldwide, about ten million IDUs may be anti-HCV positive
(Nelson, Mathers & Cowie, 2011). Direct acting antiviral medications (DAAs) have been
shown to increase successful treatment of HCV but add complexity to treatment regimens
with increased pill burden, as well as new and additive side effects when compared to older
treatment regimens. Unfortunately, few IDUs receive HCV treatment despite their interest in
treatment (Walley, et al., 2005) and guidelines encouraging their evaluation and treatment
(National Institues of Health, 2003; Mehta et al, 2006; Mehta et al, 2008; Grebely et al,
2009; Ghany, Strader, Thomas, & Seeff, 2009; European Association for the Study of the
Liver, 2011).

Low uptake of HCV treatment among drug users is associated with numerous factors
including patient mistrust of the medical system (Merrill, Rhodes, Deyo, Marlatt, & Bradley,
2002), misconceptions regarding HCV disease and treatment, fears of adverse medication
effects, mental illness, unstable housing, and lack of psychosocial support (Edlin et al.,
2005; Treloar & Holt 2008; Doab, Treloar, & Dore, 2005; Strauss et al., 2007). Physicians
often withhold treatment due to anticipation of poor adherence; severe medical, psychiatric
and psychosocial co-morbidities; or concerns about substance abuse relapse and reinfection
(Edlin et al., 2001; Stephenson, 2001; Stein, Maksad & Clarke, 2001; Falck-Ytter et al.,
2002; Bini et al., 2005; Kanwal et al, 2007;. Grebely et al, 2009; Kramer, Kanwal,
Richardson, Giordano, Petersen & El-Serag, 2011; Gidding et al, 2012).

Referral to hospital based specialty care has not been a successful strategy for HCV-infected
IDUs. IDUs are less likely than non-drug users to receive referrals to hepatology clinics, are
less likely to be considered treatment candidates when evaluated by hepatologists, and have
poorer outcomes when they do receive treatment (Falck-Ytter et al., 2002; Cullen et al.,
2005; Doab et al., 2005; Fishbein, Yungtai, Reinus & Klein, 2004; Feurerstadt et al., 2010;
Mehta et al., 2006; Schackman, Teixeira, & Beeder, 2007).

IDUs already engaged in medical treatment have been demonstrated to engage in HCV
treatment and to achieve optimal outcomes in multidisciplinary settings where drug
treatment, medical care, peer education and psychosocial support are all included (Sylvestre
2005, Clanon, Mueller, & Harank, 2005; Litwin, Soloway, & Gourevitch, 2005; Grebely et
al, 2007; Guadagnino et al., 2007; Sylvestre & Zweben, 2007; Litwin et al., 2009; Hellard,
Sacks-Davis & Gold, 2009;. Norman et al., 2008; Grebely, et al., 2011). Successful models
emphasize HCV support groups throughout all stages of evaluation and treatment, with
individualized medical care separate from the group. Despite the success of these models,
the high HCV prevalence among current and previous drug users, their low rates of HCV
treatment uptake, and poor outcomes in referral-based models suggest that new models of
HCV treatment are still needed to bridge the treatment gap.

Group treatment of HCV and addiction are natural allies, as both peer- and provider-led
groups are familiar, well-received, and efficient in the substance abuse setting (Leshner,
1997). The 12-step model of mutual aid is used by the majority of adults receiving formal
drug treatment in the U.S (Substance Abuse and Mental Health Services Administration,
2004). Group medical visits have been used since the 1990’s as a tool in the management of
chronic illness (Noffsinger, 1999; Bronson & Maxwell, 2008; Jaber, Braksmajer, & Trilling,
2006; Meehan et al., 2006). Group medical visits combine provider-led group education and
peer interaction with elements of individual patient visits (Jaber et al., 2006). Although
group medical visits are different from 12-step groups in how one participates, how they are
organized, and the usual settings that they occur, both modalities create healthy communities
based on mutual aid and support. In concurrent group treatment of HCV infection, patients
initiate and continue treatment together for the entire treatment course experiencing the
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same milestones together (e.g. 4 week viral load). All elements of individual medical visit
(e.g.vital signs, history, and physical) are integrated within the group setting.

Although HCV treatment groups differ from group treatment of chronic diseases in the fact
that HCV can be cured, essential benefits of group treatment are still applicable. Among
these is the mutual support of peers with similar experience. As the group members form
relationships, they develop a sense of responsibility to the group which leads to the
aspiration to “do well” in treatment and to see their peers succeed as well. Patients
undergoing the same treatment reassure each other about expected but distressing and
frightening side effects. Additionally, the partnership of patient and provider in treatment
groups adds an ongoing educational component not present in peer-led support groups.

While prior studies have shown improved HCV outcomes when HCV treatment is co-
located with substance abuse treatment and/or incorporates peer support, we are not aware
of any published evaluations of group HCV treatment. In this study we describe the
implementation and early outcomes of a program of concurrent group treatment (CGT) of
chronic HCV infection in a methadone maintenance program. We report final virological
outcomes for the first 27 patients who initiated CGT of HCV, and preliminary virological
outcomes for the first 15 genotype-1 infected patients who initiated CGT of HCV with new
direct acting antiviral agents.

Methods
Setting

The Concurrent Group Treatment Program (CGT) was first implemented in March 2009 at a
large methadone maintenance treatment center in the Bronx, NY. The center provides
pharmacotherapy and related services to approximately 1000 opioid dependent adults. An
estimated 65% of patients are anti-HCV positive, and 75% of anti-HCV positive patients
have chronic HCV infection. In August 2011, the CGT program was extended to a second
site that serves another 1000 opioid dependent adults.

Both centers offer comprehensive substance abuse treatment, as well as medical and
psychiatric care. Medical care, including evaluation and treatment for HCV, is provided on-
site by internists, family physicians, and physician assistants with expertise in HIV and
addiction medicine (Litwin et al., 2005; Litwin et al., 2009). An on-site psychiatrist is also
available for consultations. Liver biopsies, when indicated, are performed at an affiliated
hospital.

A peer education program focused on HCV has been active since 2002. Peer trainings are
conducted at regular intervals for interested patients who have initiated HCV treatment. Peer
training includes 6 hour-long sessions led by a hepatitis coordinator who also provided
ongoing weekly supervision. Peers participate in various on-site and off-site activities
including: co-facilitating HCV support groups and CGT groups; escorting patients to liver
biopsy appointments; participation in clinic-wide HCV educational events; participation in
off-site task forces and activities; and off-site speaking engagements and trainings (Litwin et
al., 2005). In CGT groups, peers co-led HCV-related discussions with patients, answered
questions, and provided logistical support (recorded patient weights, distributed weekly
surveys and made coffee).

The Concurrent Group Treatment Model
Referral and evaluation: Medical staff referred patients who were appropriate for HCV
treatment when they were identified on admission, during annual medical exams, or at
routine medical visits. A minimum of four patients was required to start a group. However,
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individual patient characteristics (e.g. number of coinfected subjects or women) informed
group size to maximize group cohesion. The wait to begin group treatment did not exceed
three months. Pre-treatment evaluation included laboratory testing, assessment of medical
co-morbidities, psychiatric evaluation, and a complete psychosocial evaluation (including
social support, housing stability, substance abuse issues and health insurance, detailed in
figure 1). All patients received fundoscopic exams on-site. Patients with a history of diabetes
or hypertension were referred to an affiliated off-site ophthalmologist. Group treatment was
offered as an alternative to individual treatment, and interested patients were invited to a
group treatment orientation. Individual treatment with the same providers was available to
patients who preferred not to participate in a group, or whose schedules did not allow
participation.

Orientation: Prospective CGT patients participated in two formal orientation meetings. The
first provided an opportunity for patients to meet as a group and interact with each other and
with the treatment team. Patients introduced themselves and shared their concerns about
HCV disease and treatment. Members of the treatment team presented a brief overview of
the HCV epidemic and its impact on drug users, the natural history of HCV, risks and
benefits of treatment, and expected treatment outcomes. The CGT protocol was discussed in
detail, including group format, expectations of attendance and confidentiality, and
medications and treatment schedules.

In the second orientation meeting, the CGT protocol and confidentiality issues were
reviewed, and a group treatment contract (figure 2) was read aloud by patients and signed.
Additionally, medication side effects and general management strategies wre reviewed by
providers.

Group Format: Groups were scheduled for one hour. Prior to each group, one provider
reviewed labs and made decisions regarding dose adjustments to interferon and ribavirin as
well as initiation or adjustment of adjunct hematologic growth factors. A peer educator was
delegated to set up the group room with coffee and snacks. Patients typically began to gather
30 minutes before the official start for refreshments and conversation.

During the first half hour informal group discussion continued as patients completed side
effect inventory sheets (figure 3). At the same time, a provider conducted brief “individual
visits” in a corner of the conference room. During individual visits, vital signs including
weight were reviewed and a brief interview was conducted addressing laboratory values and
adherence to medication. Significant or new adverse effects were addressed, interferon and
growth factor injections administered, and prescriptions provided. The second half hour was
dedicated to a provider-facilitated formal group discussion.

The facilitated group discussion began with a hand raising survey of how group participants
were faring in treatment, with possible responses ranging from “terrible” to “no problem”.
Individual experiences of adverse effects were shared, and the group members provided
mutual support and practical suggestions for symptom management. Patients who had
completed or were further along in their treatment shared their experiences and advice.
Discussion topics varied, and have included specific side effect management, HCV facts
(such as the difference between of relapse and reinfection), and the stigma associated with
HCV. The group concluded with a 5–10 minute guided meditation exercise.

Patients were encouraged to bring their family members and friends to the group for support
and education. In addition, the group hosted interested visitors such as prospective patients,
substance abuse counselors, medical students, medical residents, and providers from other
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institutions. Visitors provided an opportunity for the group members to recount their
treatment experiences and to take on the roles of mentor and teacher.

Treatment Regimens: During the period of the program to date, all patients have received
combination therapy with ribavirin (800–1200 mg PO daily in divided dose, based on
weight or genotype) and pegylated interferon alpha 2a (180 mcg injected subcutaneously
once a week). For patients treated without direct-acting antiviral agents, treatment duration
was 48 weeks for patients infected with genotype 1 and for HIV positive patients, and 24
weeks for HIV negative patients infected with genotypes 2 or 3. Patients discontinued
treatment at 12 weeks if an early viral response (EVR) was not achieved.

Interferon injections were administered by providers in the group setting. Patients were
either administered ribavirin (and protease inhibitor) as directly observed therapy (DOT) at
the methadone medication window, or self administered their oral medications. All patients
initiated HCV treatment as part of our standard on-site HCV treatment program, which
includes directly-administered weekly interferon injections. All eligible patients were also
invited to participate in an ongoing clinical trial which randomized patients initiating HCV
treatment to either self-administered oral medications (ribavirin +/− protease inhibitor) or to
receiving oral medications at the methadone window. Patients who did not participate in the
clinical trial could choose DOT or self administration of oral medications.

In May, 2011, the FDA approved two protease inhibitors, telaprevir and boceprevir, to be
used in combination with pegylated interferon and ribavirin for the treatment of genotype-1
infected patients with chronic HCV. Both protease inhibitors add further complexity to HCV
treatment as these medications must be taken three times daily, increase daily pill burden (up
to 18 pills daily), and are taken with food. Telaprevir must be taken with 20 grams of fat,
and is associated with novel side effects (including rash and anal discomfort), and additive
side effects (gastrointestinal symptoms and anemia). Boceprevir is associated with dysgeusia
and additive anemia, and is started after a 4 week lead-in period with pegylated interferon
and ribavirin (Ghany, Nelson, Strader, Thomas, & Seeff, 2012).

Incentives: Patients received weekly metro cards worth $4.50 for the first 12 weeks of
treatment as an incentive for on-time arrival to group. Lunch was provided for patients at
treatment initiation, and at 4 and 12 weeks. At the completion of treatment (24 or 48 weeks)
a ceremony was held and certificates of appreciation were awarded. Incentives were funded
in part by a two New York State-funded grant programs and through an unrestricted
industry-funded grant.

Group Duration: We originally planned the CGT intervention for the first 12 weeks of
HCV treatment, with patients who achieved EVR returning to their individual providers for
completion of office based treatment. However, we found that almost all patients who were
eligible to continue treatment wanted to continue CGT for the full duration. This change
allowed groups to overlap, facilitating interaction between patients at different stages of
treatment. In addition, HCV treatment “graduates” are able to return to share experiences
and support patients still undergoing treatment.

Collaborative management and charting: Initially, management of group treatment was
shared between all clinic providers (MDs and physician assistants). As the program
continued, two providers at each site continued to manage the groups on a regular basis. One
provider was primarily responsible for reviewing lab work prior to the group and making
treatment decisions, with expert HCV mentoring available by experienced internists and
hepatologists. A psychiatrist was also available for consultation and for urgent walk in
appointments. Peer educators provided social support both during the group and outside of
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the group in informal settings. Substance abuse counselors met with patients for substance
abuse and general counseling sessions at least monthly, and provided additional support and
interventions as needed. The clinic medical assistant was instrumental in scheduling and
obtaining bloodwork, and often communicated her observations of patients’ mood and
overall well-being to the rest of the treatment team. Charting was done using a template
designed for HCV group treatment (available upon request).

Evaluation of CGT Program
We conducted a retrospective review of medical charts using a standardized chart review
instrument for the first 27 patients initiating CGT for HCV between March 9, 2009 and
October 15, 2010. In addition, we reviewed all charts of all 15 genotype-1 infected patients
initiating CGT for HCV with triple therapy including direct-acting antiviral agents between
August 2, 2011 and January 24, 2012. This study was approved by the Albert Einstein
College of Medicine Committee on Clinical Investigations.

Definitions of key outcomes and variables: The main outcome variables were the
following. End of treatment response or ETR was defined as undetectable viral load at the
end of treatment. Sustained viral response or SVR was defined as undetectable viral load 24
weeks after the end of treatment. For patients initiating treatment with pegylated interferon
and ribavirin, early viral response or EVR was defined as undetectable viral load or 2 log
decrease in viral load at 12 weeks into treatment. For patients initiating treatment with
directing-acting antiviral agents, extended rapid viral response was defined as undetectable
viral load at both weeks 4 and 12 (telaprevir) or at both weeks 8 and 24 (boceprevir).
Reasons for early treatment discontinuation were evaluated by chart review. Key variables
included psychiatric diagnoses, drug use prior to and during HCV treatment. Psychiatric
diagnoses were determined through review of admission history and physical, most recent
annual history and physical, progress notes and problem list. Recent drug use was defined as
at least one positive urine toxicology report (opioid or cocaine) in the 6 months preceding
HCV treatment initiation. Active drug use was defined as any positive urine toxicology
result within one month of HCV treatment initiation. Drug use during treatment was defined
as any positive urine toxicology during the period of HCV treatment.

Results
Pegylated interferon and ribavirin (n=27)

All CGT patients had a history of heroin addiction, and 26 were enrolled in our methadone
maintenance treatment program. Patient characteristics are summarized in Table 1. All had
Medicaid insurance, 67% were Latino, 62% had current psychiatric illness, 52% were
current drug users, and 30% were HIV co-infected.

Almost all (89%) attended 100% of CGT sessions in the first 12 weeks of treatment. One
patient left the group for inpatient drug treatment, but continued his HCV treatment during
the inpatient stay, and returned to the group. Only 11% (n=3) discontinued treatment within
the first 12 weeks because of adverse events, including anemia, psychiatric instability, and
liver decompensation that resolved after treatment was stopped. Two additional patients
discontinued treatment early due to virological non-response.

CGT was acceptable to all patients. No patient participating in CGT expressed discomfort
with receiving medical care in a group setting, including taking of vital signs, receiving
injections, or sharing personal experiences (e.g. side effects of rash, hair loss, fatigue and
depression). After the initial twelve weeks, patients were offered the choice of ongoing

Stein et al. Page 6

J Subst Abuse Treat. Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



group treatment or completing treatment with individual office visits, and almost all (26 of
27 patients) chose to continue group treatment.

Final virological data was obtained on the first 27 patients who initiated CGT (Table 2).
Overall, 78% of patients achieved EVR, 74% ETR, and 42% SVR. Of patients with
genotype-1 infection, 44% achieved SVR. Only 13% (1 of 8) HIV/HCV coinfected patients
achieved SVR. One coinfected patient who achieved an ETR died from lymphoma prior to
assessment of SVR.

Fifteen out of 26 patients (58%) had positive urine toxicologies during antiviral treatment,
including 7 (27%) with opiates, 11 (42%) with cocaine, and 3 (12%) with both opiates and
cocaine. Urine toxicology data was unavailable for one patient.

Direct Acting Antiviral Agents (n=15)
Preliminary virologic data was obtained for the first 15 genotype-1 patients who initiated
treatment with pegylated interferon, ribavirin, and protease inhibitor in the CGT model
(Table 3). Fourteen initiated treatment with telaprevir and one with boceprevir (after a 4
week lead-in period). Patient characteristics are summarized in Table 1. Thirteen patients
were methadone-maintained and two patients were maintained on buprenorphine. All were
monoinfected, 93% were Latino, 93% had a current psychiatric disorder, 62% recently used
illicit drugs, and 33% had cirrhosis. None were HIV-coinfected. Thirteen of fifteen patients
(87%) had an undetectable viral load at 24 weeks. Four completed 24 weeks of treatment
(extended rapid viral response) and all achieved sustained viral response. Three patients
completed 48 weeks of treatment, all had an end of treatment response, and are awaiting
determination of sustained viral response. One of these three patients discontinued telaprevir
due to severe rash. Six patients remain on treatment with undetectable viral load at 24
weeks. Two subjects discontinued treatment for the following reasons: 1) >1000 IU/ml at 4
weeks and 2) incarcerated after 2 weeks.

Seven out of 15 patients (47%) had positive urine toxicologies during antiviral treatment,
including 5 (33%) with opiates, 5 (33%) with cocaine, and 3 (20%) with both opiates and
cocaine.

Discussion
Our results are encouraging, showing that patients had high rates of retention in the group
and low rates of treatment discontinuation. Rates of SVR for genotype-1 infected patients
treated with pegylated interferon and ribavirin were similar to registration trials, and early
virological results are promising for genotype-1 infected patients initiating treatment with
direct-acting antiviral agents. This program builds on the results from investigators
incorporating peer support groups into HCV treatment (Sylvestre et al., 2007; Grebely et al.,
2007; Litwin et al., 2005). It is the first program to our knowledge to use concurrent group
treatment (CGT) for HCV, in which patients simultaneously initiate and complete HCV
treatment together within a group setting. In addition to the peer support found in our earlier
models, CGT includes consistent ongoing patient education and problem solving
opportunities through group leadership by healthcare providers. CGT provides patients with
the opportunity to share concerns and solutions with patients at the same point in treatment
as well as with others who have completed treatment. CGT allows efficient HCV treatment
by both patients and providers as all elements of individual patients visits are delivered
within the group setting. Patients were willing to receive injections in a group setting and
were able to maintain confidentiality.
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We learned several important lessons regarding the implementation of CGT among those
receiving DAAs compared to those who did not. The group seemed to be even more
important to alleviate anxiety and fears of newer treatments with novel and additive side
effects (e.g. rash of telaprevir; increased nausea with DAAs). In general, it makes sense for
patients to be initiating the same DAA as treatment regimens and algorithm differ
significantly between telaprevir and boceprevir. Finally, formally trained peers did not have
experience with DAAs, so the collective experience of the group became even more
important. Finally, with complex treatment algorithms and frequent blood draws, the
improved efficiency for providers became even more compelling.

CGT may enhance motivation and provide positive social support which may result in
greater treatment retention. Low discontinuation rates compare favorably with other studies
treating current and former drug users in settings that used support groups in
multidisciplinary settings (Grebely et al., 2007; Litwin et al., 2009) CGT addresses many
patient-related barriers that have contributed to low uptake and poor outcomes in the
treatment of IDUs. Social support is built into the treatment model starting in the orientation
sessions, as patients who may be socially isolated, mistrustful of medical authority, and/or
ambivalent about treatment are reassured by the concurrent participation of their peers. The
treatment group incorporates mutual aid, enabling patients to give as well as receive help for
the duration of their treatment. Thus, patients take on a dual role of patient and role model,
providing each other with motivation to succeed in treatment.

As observed by other investigators, peer support can serve to address and mitigate patients’
fears of negative side effects of treatment.(Sylvestre, 2005; Sylvestre & Zweban, 2007;
Grebely et al., 2007; Grebely et al., 2010; Litwin et al., 2009) In facilitated discussions, side
effects experienced by individuals are generalized and used as teaching points for effective
side effect management. Patients discuss their treatment experiences with the group, receive
practical and emotional support, and serve as role models for coping effectively with
treatment related problems. Patients observe in their peers that side effects are normal in the
context of HCV treatment, and not usually a reason to discontinue treatment.

Misconceptions regarding hepatitis C disease and treatment have been major barriers for
IDUs, and educational interventions for HCV targeted to both opiate agonist treatment
patients and staff may promote maximal participation and optimal treatment outcomes (Talal
et al., 2010). Group treatment provides frequent opportunities for education. Weekly
discussions facilitated by medical staff during group treatment sessions provide basic
information about HCV to participants and visitors.

The CGT model may be particularly useful in treating IDUs at high risk for psychosocial or
psychiatric instability as it allows for frequent contact and close observation of patients
during treatment by both providers and members of the group. This facilitates frequent
assessment of mood, psychosocial, and addiction issues and allows for rapid intervention
when needed. Many patients continued to use drugs during HCV treatment. During
recruitment and weekly treatment groups, providers highlighted that patients who were
actively using drugs could be successfully treated (Hellard et al., 2009), and emphasized that
both HCV and drug abuse or dependence should be addressed simultaneously. Providers
also discussed the fact that only a minority of drug users who have been successfully treated
are reinfected (Backmund et al., 2004). Group leaders highlighted that the key to successful
treatment is adherence to groups, medications, and lab draws. Harm reduction education was
also a discussion topic, and included counseling on safer injection strategies. Substance
abuse treatment was not provided within the group, but was addressed individually with the
medical provider and substance abuse counselor and in additional on-site recovery-oriented
groups.

Stein et al. Page 8

J Subst Abuse Treat. Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



The majority (93%) of our patients were Latino or African American. Studies in real-world
populations have shown suboptimal outcomes in these populations (Feurstadt et al., 2010).
Thus far, outcomes of patients in CGT approach those seen in registration trials, despite the
socioeconomic and ethnic characteristics of the patients. CGT may be a useful tool in
helping to reduce disparities in HCV treatment.

Overall, only 31% of patients treated were women. In the first CGT group, a significant
proportion of patients were women (5 out of 12; 42%) but in subsequent groups men
outnumbered women. However, similar rates of women in treatment (29%) were reported in
another study of HCV treatment in the context of a methadone maintenance program (Litwin
et al., 2009). It is possible that women may feel less comfortable in treatment groups if there
are not enough women, or that they are less likely to be treated for HCV for other reasons.
Further work is needed to examine optimal characteristics of groups. It is also possible that
the low proportion of women in some groups may be related to our modest sample size.

There were several limitations to our study. The sample size was small and lacked a control
group. Consequently, the results obtained with our group treatment model should be verified
with larger randomized studies that include relevant control groups. Secondly, the results
may not generalize to other drug treatment settings. Most methadone maintenance treatment
programs do not have on-site medical treatment, experienced HCV providers, or an
established HCV program (Brown et al., 2006). Concurrent enrollment of patients in a
clinical trial which measured adherence at monthly intervals may have provided additional
social support. Finally, with the increased complexity of triple therapy (Ghany et al., 2011),
the CGT model may require further refinement.

Our study demonstrates that a novel program of concurrent group HCV treatment can be
acceptable and effective in the context of a multidisciplinary drug treatment center. The
CGT model addresses multiple barriers for people in treatment for opioid dependence with
high rates of mental illness, ongoing illicit drug use, and low social support by maximizing
educational and mutual aid opportunities.

On-site programs that can successfully engage active current and former drug users in HCV
treatment and maximize retention and adherence will be increasingly important in the
coming decade as new antiviral medications with the potential for resistance are added to the
standard regimen of interferon and ribavirin. Concurrent group medical treatment of HCV
may help to realize the promise of improved outcomes for complex patients and reduce the
projected burden of disease for society. Given the numerous challenges faced in the
treatment of HCV in real-world settings (Feurstadt et al., 2010), further investigation of the
CGT model in a variety of settings is merited. Future effectiveness studies should
investigate the effect of group medical treatment on adherence, treatment completion,
resistance, and sustained virological response. Finally, future studies should also investigate
the costs and cost-effectiveness of group HCV medical treatment.
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Figure 1.
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Figure 2.

Stein et al. Page 16

J Subst Abuse Treat. Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Figure 3.
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Table 1

Characteristics of 42 opioid-dependent patients treated for HCV with concurrent group treatment

Characteristic Peg/RBV (n=27) Peg/RBV/PI (n=15)

Age, mean (sd) 49 (5.0) 48 (8.5)

Gender, n (%)

 Male 16 (59) 12 (80)

 Female 11 (41) 3 (20)

Race/Ethnicity, n (%)

 Latino 18 (67) 14 (93)

 African American 6 (22) 1 (7)

 Caucasian 3 (11) 0 (0)

Psychiatric illness, n (%)a

 No current psychiatric illness 10 (37) 1 (7)

 Current psychiatric illness 17 (62) 14 (93)

  Depression 16 (59) 10 (67)

  Anxiety 4 (15) 4 (27)

  Psychosis 8 (30) 4 (27)

  Post-traumatic stress disorder 1 (4) 1 (7)

  Bipolar disorder 1 (4) 2 (13)

 Prescribed psychiatric medication (pre-HCV treatment) 21 (78) 9 (60)

Source of Psychiatric Care

 Psychiatrist 18 (67) 10 (67)

 Primary Care Provider 4 (15) 1 (7)

 No psychiatric care 5 (19) 4 (27)

Drug use within 180 days of treatment initiation, n (%)b

 Any positive urine toxicology 15 of 26 (58) 8 of 15 (53)

 Opioid positive urine toxicology 11 of 26 (42) 7 of 15 (47)

 Cocaine positive urine toxicology 11 of 26 (42) 6 of 15 (40)

 Opioid and cocaine positive urine toxicology 7 of 26 (27) 5 of 15 (33)

Drug use within 30 days of treatment initiation, n (%)b

 Any positive urine toxicology 8 of 25 (32) 2 of 15 (13)

 Opioid positive urine toxicology 4 of 25 (16) 2 of 15 (13)

 Cocaine positive urine toxicology 6 of 25 (24) 1 of 15 (7)

 Opioid and cocaine positive urine toxicology 2 of 25 (8) 1 of 15 (7)

HCV genotype, n (%)

 Genotype 1 18 (67) 15 (100)

 Genotype 2 or 3 9 (33) 0 (0)

HCV Viral Load (IU/ml), n (%)

 ≥800,000 IU/ml 14 (52) 8 (53)

J Subst Abuse Treat. Author manuscript; available in PMC 2013 December 01.



$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text

Stein et al. Page 19

Characteristic Peg/RBV (n=27) Peg/RBV/PI (n=15)

 < 800,000 IU/ml 13 (48) 7 (47)

HIV status, n (%)

 HIV− 19 (70) 15 (100)

 HIV+ 8 (30) 0 (0)

a
depression, anxiety disorder, psychotic disorder, post-traumatic stress disorder, and/or bipolar disorder

b
missing data
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Table 2

Final Outcomes of 27 opioid-dependent patients treated with pegylated interferon and ribavirin

Peg/RBV (n=27)

Early viral response (EVR), n (%) 21 (78)

End of treatment response (ETR), n (%) 20 (74)

Sustained viral response (SVR), n (%) 11 (42)

Discontinued treatment early, n (%) 3 (11)
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Table 3

Preliminary Outcomes of 15 opioid-dependent patients treated with pegylated interferon, ribavirin, and direct-
acting antiviral agents

Peg/RBV/DAA (n=15)

<43 IU/ml viral load at week 4, n (%) 13 (87)

Undetectable viral load (<7.1 IU/ml) at week 4, n (%) 7 (47)

Undetectable viral load at weeks 4 and 12 (eRVR)*, n (%) 7 (47)

Undetectable viral load at week 24, n (%) 13 (87)

Discontinued treatment early, n (%) 2 (13)

End of treatment response (ETR), n (%) 7 of 9 (78)

Sustained viral response (SVR), n (%) 4 of 6 (67)

*
Overall, 8 patients achieved eRVR (including one on boceprevir – undetectable at weeks 8 and 24)
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