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Abstract

Persons who inject drugs, most of whom are opioid dependent, comprise the majority of the HCV 

infected in the United States. As the national opioid epidemic unfolds, increasing numbers of 

people are entering the medical system to access treatment for opioid use disorder, specifically 

with buprenorphine. Yet little is known about HCV care in patients accessing buprenorphine-based 

opioid treatment. We sought to determine the HCV prevalence, cascade of care, and the 

association between patient characteristics and completion of HCV cascade of care milestones for 

patients initiating buprenorphine treatment. We reviewed electronic health records of all patients 

who initiated buprenorphine treatment at a primary-care clinic in the Bronx, NY between January 

2009-January 2014. Of the 390 patients who initiated buprenorphine treatment, 123 were 

confirmed to have chronic HCV infection. The only patient characteristic associated with 

achieving HCV care milestones was retention in opioid treatment. Patients retained (vs. not 

retained) in buprenorphine treatment were more likely to be referred for HCV specialty care 

(63.1% vs. 34.0%, p<0.01), achieve an HCV-specific evaluation (40.8% vs. 21.3%, p<0.05), be 

offered HCV treatment (22.4% vs. 8.5%, p<0.05), and initiate HCV treatment (9.2% vs. 6.4%, 

p=0.6). Given the current opioid epidemic in the US and the growing number of people receiving 

buprenorphine treatment, there is an unprecedented opportunity to access and treat persons with 

HCV, reducing HCV transmission, morbidity and mortality. Retention in opioid treatment may 

improve linkage and retention in HCV care; innovative models of care that integrate opioid drug 

treatment with HCV treatment are essential.
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1. INTRODUCTION

An estimated 4 million Americans are chronically infected with hepatitis C virus (HCV) 

(Armstrong et al., 2006; Kanwal et al., 2011) and the true prevalence is likely to be even 

higher (Chak, Talal, Sherman, Schiff, & Saab, 2011). In the U.S., HCV is the leading cause 

of end-stage liver disease and hepatocellular carcinoma, and the most common indication for 

liver transplantation(Kanwal et al., 2011; Verna & Brown, 2006). Without imminent action, 

mortality from HCV-related disease is projected to triple over the next decade(Davis, Alter, 

El-Serag, Poynard, & Jennings, 2010; Rein et al., 2011) and HCV-related deaths have 

already surpassed deaths related to HIV(Ly et al., 2012).

Throughout the US, the overwhelming majority of people infected with HCV are persons 

who use drugs (PWUD)(Alter, 1999; Klevens, Hu, Jiles, & Holmberg, 2012), and 70–90% 

of PWUDs are HCV-infected(Hagan, Pouget, Des Jarlais, & Lelutiu-Weinberger, 2008; 

Hagan et al., 2010; Page et al., 2009). Heroin use is currently on the rise in the United States. 

From 2002 through 2013, past-year heroin use increased by 63% overall and by 103% in 

persons aged 18–25(Jones, Logan, Gladden, & Bohm, 2015). In communities affected most 

by this heroin epidemic, there has been a simultaneous increase in HCV diagnoses(Zibbell et 

al., 2015). Unfortunately, PWUDs have had significant barriers receiving HCV care. Less 

than 33% of PWUDs appear for HCV evaluation at specialty clinics, and less than 10% of 

those who are evaluated ever initiate HCV antiviral therapy(Grebely et al., 2007; Hellard, 

Sacks-Davis, & Gold, 2009; Mehta et al., 2008; Treloar, Hull, Dore, & Grebely, 2012). 

Despite new DAA (direct acting antiviral) medications, these drop-outs along the HCV 

cascade of care reduce the effectiveness of HCV therapies by as much as 75% and prevent 

patients from ever realizing the benefits of these highly efficacious medications(Linas et al., 

2014).

Medication assisted treatment (methadone and buprenorphine) is an effective therapy for 

heroin (and other opioid) dependence. Though methadone has been most widely used, 

buprenorphine is becoming increasingly available and in 2012, 9.3 million buprenorphine 

prescriptions were filled ("Drug Enforcement Administration (DEA). Buprenorphine .", 

2013). One potential benefit of buprenorphine is the ability for physicians, including those 

with expertise in treating HCV infection, to prescribe this medication in an office-based 

setting. Given the current heroin epidemic in the US, the Centers for Disease Control and 

Prevention (CDC) and the federal government have encouraged local governments, medical, 

and insurance institutions to expand access to treatment for opioid dependence, specifically 

with buprenorphine(Jones et al., 2015; "White House Office of the Press Secretary," 2016).

As more persons receive buprenorphine treatment, it is important to understand the 

relationship between HCV and buprenorphine based opioid treatment. Currently, there is a 

paucity of literature on HCV care among individuals receiving buprenorphine. Therefore, we 

examined HCV care and treatment outcomes among patients enrolled in primary care-based 

buprenorphine treatment in the Bronx, NY. We explored patient characteristics associated 

with successful completion of HCV care milestones along the HCV cascade of care, and 

specifically investigated if retention in buprenorphine treatment improved HCV care in this 

population.
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2. METHODS

We conducted a retrospective cohort study, reviewing electronic health records (EHR) of all 

patients with opioid use disorders who initiated buprenorphine treatment at a primary-care 

clinic in the Bronx, NY between January 2009-January 2014. This study was determined to 

be IRB exempt by Albert Einstein College of Medicine Institutional Review Board.

2.1 Setting

The buprenorphine treatment program is co-located within a federally qualified health center 

(FQHC) that is affiliated with an academic medical center in The Bronx, NY(Cunningham et 

al., 2008). The health center is located in one of the poorest districts in the country; over 

one-third of people live below the poverty line (15). Patients are referred to the treatment 

program from various sources: healthcare providers within and outside the institution, 

community-based organizations, or self-referral. A clinical pharmacist completes an initial 

intake assessment and then assigns the patient to one of thirteen general internists (primary 

care physicians) to provide buprenorphine treatment. Approximately 60% of patients 

receiving buprenorphine treatment in this clinic have self-reported injection drug 

use(Cunningham et al., 2008; Whitley et al., 2010). Study patients, as with all patients 

attending this FQHC (including those not on buprenorphine), would be referred for HCV 

specialty care to an affiliated hepatology clinic. This hepatology clinic is located 

approximately 5 miles from the FQHC in which the buprenorphine treatment program exists 

and is accessible by public transportation. The hepatology clinic shares an EHR with the 

FQHC, and therefore all notes and labs were available for data extraction. The 

buprenorphine treatment program has no standard protocol for HCV assessment, referral, or 

treatment. The overall prevalence of HCV infection in this clinic is estimated to be 7.7%

(Southern et al., 2011).

2.2 Participants

All opioid dependent adult patients who received at least one buprenorphine prescription 

between January 2009-January 2014, identified from the buprenorphine treatment program 

registry, were included in the analysis.

2.3 Data Collection

We reviewed the EHR of all patients who received buprenorphine treatment to determine if 

HCV antibody tests were performed (e.g. screening for HCV infection). Among patients 

who had positive antibodies for HCV, we then reviewed the EHR to determine if 

confirmatory HCV viral load testing was performed. Among patients with chronic HCV 

infection (positive HCV viral loads), using a standardized data collection tool, we then 

extracted detailed clinical and sociodemographic data, including HCV cascade of care 

milestones. EHR data were extracted from January 2009-July 2014, which allowed all 

patients at least six months to complete HCV cascade of care milestones.

2.4 HCV Cascade of Care Milestones

We defined the steps of the HCV care cascade as: 1) positive HCV antibody; 2) confirmation 

of chronic HCV infection (HCV RNA > 75 IU/mL); 3) referral for specialty HCV care 
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(documentation of referral by the primary care provider or presence of a referral form); 4) 

HCV-specific evaluation (an HCV specialist visit note); 5) offering HCV treatment 

(documentation that HCV treatment was offered in the HCV provider note; 6) initiation of 

HCV treatment (at least one prescription for HCV medications); 7) achievement of cure 

(undetectable HCV viral load at least 12 weeks after treatment completion). The plasma 

HCV RNA was measured with the COBAS Taqman HCV/HPS v2.0 assay (Roche, 

Molecular Diagnostics, Pleasanton, California; lower limit of quantification 25 IU/mL; limit 

of detection 15 IU/mL). If there was evidence that a more distal milestone was achieved, 

then it was presumed that the more proximal outcomes were also achieved. We only 

collected data for those HCV cascade of care milestones that occurred after the initial visit 

for buprenorphine treatment.

2.5 Patient Key Variables

The exposure variable of interest was buprenorphine treatment retention, defined as having 

an active buprenorphine prescription for ≥ 6 months after the initial buprenorphine visit. 

This was measured using the date of the first and last electronic prescription accounting for 

multiple prescriptions and refills. We also collected variables that included patient 

demographic information (age, race/ethnicity, and gender), and clinical characteristics (HIV 

status, significant fibrosis/cirrhosis (yes/no), psychiatric disorder, substance use). Significant 

fibrosis/cirrhosis was defined as an AST to Platelet Ratio Index (APRI) score of ≥ 1.5 using 

the patients’ first AST and platelet measurements upon initiating buprenorphine treatment. 

Psychiatric disorder was defined as a disorder of depression, anxiety, bipolar, or 

schizophrenia in the patients problem list. Substance use was defined as a positive urine 

toxicology test for cocaine or canniboids at baseline. For this population, substances such as 

phencyclidine (PCP) and amphetamine in the Bronx are extremely rare, and therefore we 

have not included these in our consideration of substance use here or in prior 

publications(Cunningham et al., 2008; Whitley et al., 2010).” Alcohol use was defined as 

any patient indication of alcohol intake in the past 30 days, which was part of the 

standardized buprenorphine intake form.

2.6 Data Analysis

HCV antibody testing (screening), HCV viral load testing (determination of chronic HCV), 

and patient characteristics were reported in frequencies and percentages. To determine HCV 

cascade of care milestones among patients with chronic HCV, we first determined the 

frequency of each of the milestones of the HCV cascade (described above). Then, to 

examine associations between patient characteristics and HCV outcomes we conducted chi-

square or Fisher exact tests for categorical variables and t-tests for continuous variables for 

each HCV milestones.

3. RESULTS

3.1 HCV screening

Of the 390 patients who initiated buprenorphine treatment between January 2009 and 

January 2014, 363 (93.1%) were screened for HCV. Of these 363 people screened, 192 

(52.9%) were HCV antibody positive (Figure 1). Of these 192 patients with positive 
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antibodies to HCV, 184 (95.8%) had confirmatory HCV viral load testing. Overall, 123 

patients were confirmed to have chronic HCV infection.

3.2 Characteristics of patients with chronic HCV infection

Among the 123 patients with chronic HCV infection, the median age was 47 years (IQR 

38,54) and the majority were men (80.5%), Latino (64.2%) and had comorbid psychiatric 

disorders (63.4%) (Table 1). Many had active polysubstance use [cocaine (21.7%), 

marijuana (25.5%), and alcohol (49.6%)]. At 6 months, 61.8% were retained in 

buprenorphine treatment.

3.3 HCV cascade of care milestones among patients with chronic HCV infection

Among patients with chronic HCV infection, 52.0% were referred for HCV specialty care, 

33.3% had an HCV-specific evaluation, 17.1% were offered HCV treatment, and 8.1% 

initiated HCV treatment (Figure 1). Of the 10 patients who initiated HCV treatment, 7 

achieved cure. The only patient characteristic associated with completion of HCV care 

milestones was retention in buprenorphine treatment. Patients retained (vs. not retained) in 

buprenorphine treatment were more likely to be referred for HCV specialty care (63.1% vs. 

34.0%, p<0.01), achieve an HCV-specific evaluation (40.8% vs. 21.3%, p<0.05), and be 

offered HCV treatment (22.4% vs. 8.5%, p<0.05)(Figure 2). Persons retained were also 

more likely to initiate HCV treatment (9.2% vs. 6.4%) but this was not significant (p=0.6).

4. DISCUSSION

Among patients receiving buprenorphine treatment at a Bronx primary care clinic, HCV 

screening and confirmatory viral load testing were nearly universal, and HCV infection was 

highly prevalent. Nonetheless, there was a steep drop-off in the HCV care cascade for 

patients completing HCV-specific referrals, evaluations, and treatment. Importantly, the only 

patient characteristic associated with completing HCV cascade of care milestones was 

retention in buprenorphine treatment, highlighting the importance of integrating treatment 

for opioid use disorders with treatment for HCV infection.

Heroin use and HCV infection are overlapping epidemics in the United States. In this study 

of patients receiving buprenorphine treatment for opioid use disorders, 53% were infected 

with HCV, and 34% were confirmed to have chronic HCV infection. Our findings are similar 

to others’ findings in which HCV infection among patients receiving opioid agonist 

treatment has ranged from 30–90%(Hallinan, Byrne, Amin, & Dore, 2005; Murphy, Dweik, 

McPherson, & Roll, 2015; Taylor et al., 2012). Currently, heroin use is on the rise in the US, 

with unprecedented increases in almost every demographic group over the last decade(Jones 

et al., 2015). Furthermore, the incidence of acute HCV infection has simultaneously 

increased 150% from 2010 to 2013, particularly in communities of young PWUD("Centers 

for Disease Control and Prevention," 2103; Zibbell et al., 2015). As the heroin epidemic 

continues, public funds have increasingly been allocated to expand access to treatment for 

opioid use disorder(Jones et al., 2015; "White House Office of the Press Secretary," 2016). 

With more PWUDs receiving buprenorphine treatment, we will inevitably identify an 

increasing number of HCV infected patients that are accessing the health care system.
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In our study, near universal HCV screening and HCV viral load testing demonstrates that 

identification of HCV was part of the initial evaluation for patients receiving buprenorphine 

treatment. In spite of screening, less than half were referred for HCV specialty care, only 

one third completed an HCV specific evaluation, and very few initiated HCV treatment. 

PWUDs have often been excluded from HCV care due to perceptions of poor candidacy, 

concerns about treatment adherence, or unsubstantiated beliefs in high rates of re-infection 

(Astone, Strauss, Hagan, & Des Jarlais, 2004; Davis & Rodrigue, 2001; Edlin et al., 2001; 

Treloar, Newland, Rance, & Hopwood, 2010); however, due to new DAA medications with 

high cure rates, low side effects, and short durations of therapy PWUDs are now more likely 

than ever to achieve HCV cure(Dore G, 2015; Lalezari et al., 2015; Norton et al., 2016). 

Despite this, linking and retaining PWUDs in HCV care so that they may benefit from these 

life-saving HCV medications will continue to be a challenge. Despite the availability of 

DAAs, only 39% of PWUD enrolled in an NYC linkage to care program in 2014 were ever 

referred to care, and much fewer initiated treatment("Hepatitis B and C Annual Report," 

2016). The program sighted barriers such as competing patient psychosocial priorities as a 

limitation to the programs achievement of linkage to care goals. Innovative linkage-to-care 

strategies are needed for this population. Findings from our study, in which retention in 

buprenorphine treatment was the only patient characteristic associated with improved HCV 

cascade of care milestones, demonstrates the importance of concurrently treating HCV and 

substance use disorder. In the era of DAAs, linking persons on opioid agonist treatment to 

HCV care and treatment may prove to be even more advantageous given the ease in new 

treatment regimens and the lack of side effects leading to greater adherence and success in 

cure. Strategies may include early referral to HCV care once a patient initiates opioid drug 

treatment or co-locating treatment for substance use disorders with care for HCV infection. 

The implications of our findings are consistent with other studies conducted in methadone 

programs, in which HCV care was integrated into those settings and, even in the era of 

interferon, PWUDs were able to be successfully linked to HCV care, initiate treatment, and 

even achieve HCV cure (Bonkovsky et al., 2008; Litwin et al., 2009; Litwin et al., 2015; 

Stein et al., 2012). Additionally, co-location of HIV and buprenorphine treatment has also 

been associated with improved outcomes for both HIV and opioid use (Altice et al., 2011; 

Fiellin et al., 2011). Given the ease of the new, all oral HCV regimens, we have an 

unprecedented opportunity to treat PWUDs within medical settings that they are already 

accessing, that are culturally appropriate, and that also provide simultaneous treatment for 

opioid use disorder. The key to successful HCV treatment in PWUDs appears to be a 

multidisciplinary approach that includes treatment of substance use (Bruggmann & Litwin, 

2013; Robaeys et al., 2013); and co-location of care for HCV and opioid dependence, such 

as buprenorphine treatment, may be a powerful intervention to halt the HCV epidemic.

There are several limitations to our study. Due to the retrospective nature of this study, our 

data are limited to data available in the EHR and the buprenorphine intake form; therefore, 

we may not have captured all potential confounders that are specific to HCV. Also, we did 

not collect reasons for lack of HCV care initiation, which may have been helpful to further 

understand the barriers to care in this population. Finally, this study was conducted in the 

interferon-era of HCV treatment; therefore, HCV cascade of care milestones for patients 

receiving buprenorphine may be better now. That said, barriers to linkage to HCV care have 
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persisted despite DAAs, and interventions to retain PWUDs in medical care, such as early 

referral after drug treatment initiation or co-located treatment for opioid use disorders and 

HCV should be implemented.

With the advent of new, oral curative therapy, HCV eradication may be possible; however, 

this can only be achieved by focusing on HCV prevention and treatment among PWUDs, 

key drivers of the HCV epidemic. Given the current heroin epidemic in the US and the 

growing number of people receiving buprenorphine treatment, there is an unprecedented 

opportunity to access and treat persons with HCV, with substantial implications for reducing 

HCV transmission, morbidity and mortality. Successful HCV treatment and cure in this 

crucial population depends on innovative models of care that integrate opioid drug treatment 

with HCV treatment.
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HIGHLIGHTS

• HCV prevalence was high (53%) among patients initiating buprenorphine 

treatment

• Overall, completion of HCV cascade of care milestones was poor

• Retention in buprenorphine treatment was the only patient characteristic 

associated with improved HCV care outcomes

• Models of care that integrate opioid drug treatment with HCV treatment are 

essential
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Figure 1. 
HCV Screening and HCV Cascade of Care Milestones for Patients Initiating Buprenorphine 

Treatment

Abbreviations: VL, viral load; HCV, hepatitis c virus; Tx, treatment; SVR, sustained 

virologic response
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Figure 2. 
Retention in Buprenorphine Treatment is Associated with Improved HCV Outcomes

Abbreviations: Bup, buprenorphine
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Table 1

Characteristics of Patients with Chronic HCV

Patient Characteristics
(n=123)

N (%)

Male 99 (80.5)

Age (median years, IQR) 47 (38, 54)

Race/Ethnicity (n=103)

  Hispanic/Latino 79 (64.2)

  Non Hispanic Black 17 (13.8)

  Non Hispanic White 7 (5.7)

  Unknown 20 (16.3)

Cirrhosis

  Yes 19 (15.4)

  No 97 (78.9)

  Unknown 7 (5.7)

Psychiatric Disorder 78 (63.4)

Substance Use*

  Baseline Cocaine Use 23 (21.7)

  Baseline Marijuana Use 27 (25.5)

Baseline Alcohol Use

  Yes 61 (49.6)

  No 57 (46.3)

  Unknown 5 (4.1)

HIV positivity 25 (20.3)

Retained in Buprenorphine Treatment ≥6 months 76 (61.8)

*
Baseline Urine Toxicologies were only available for 106 participants
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