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A B S T R A C T

Background: A greater proportion of HCV-infected people who inject drugs (PWID) need to be linked to care for
HCV antiviral treatment. This study sets out to evaluate the efficacy of contingency management (CM) for
improving HCV linkage to care, treatment initiation, adherence, and cure for PWID recruited from a needle and
syringe program.
Methods: Between March 2015 and April 2016, 20 participants were enrolled into the CM arm, and then sub-
sequently enrolled 20 participants in the enhanced standard of care (eSOC) arm. Participants in the eSOC arm
received an expedited appointment and a round-trip transit card. Participants enrolled in the CM arm received
eSOC plus $25 for up to ten HCV clinical visits and $10 for each returned weekly medication blister pack.
Adherence was measured via electronic blister packs.
Results: Overall the median age was 47 years; most were men (67%) and Hispanic (69%). There were no sig-
nificant differences in demographic characteristics between participants in the study arms. In the CM arm 74%
were linked to HCV care, compared to 30% in the eSOC arm (p= 0.01). In the CM arm, 75% (9/12) of treatment
eligible participants initiated treatment, compared to 100%(4/4) in the eSOC arm (p=0.53). All patients (9/9)
achieved cure in the CM arm, as compared to 75% (3/4) of patients in the eSOC arm. There were no differences
in adherence between study arms.
Conclusions: In this pilot study, contingency management led to higher rates of HCV linkage to care for PWID, as
compared to standard of care. CM should be considered as a possible intervention to improve the HCV treatment
cascade for PWID.

Keypoints

Persons who inject drugs (PWID) are not being linked to life-saving
HCV treatment. In this study, contingency management improved HCV
linkage to care for persons accessing a syringe exchange program.
Contingency management may improve the HCV cascade of care for
PWID.

Introduction

The majority of new and chronic Hepatitis C virus (HCV) infections
that occur in high income countries are among people who inject drugs

(PWID) (Degenhardt et al., 2017; Hajarizadeh, Grebely, & Dore, 2013).
Currently there are 6.1 million PWID infected with HCV worldwide,
and the mortality from HCV continues to rise (Grebely, Larney et al.,
2019; Hajarizadeh et al., 2013; Stanaway et al., 2016). New oral direct
acting antiviral (DAA) treatment regimens offer cure rates over 95% in
as little as 8 weeks, have few side effects (Recommendations for testing,
managing, & treating hepatitis C, 2017), and are associated with de-
creased mortality (Backus et al., 2011; Dieperink et al., 2014; van der
Meer et al., 2012) and viral transmission (Grebely, Matthews, Lloyd, &
Dore, 2013; Hellard et al., 2015; Martin et al., 2013, 2016).

Although people who inject drugs (PWID) represent the over-
whelming majority of HCV infections in high income countries and are
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a priority population to achieve HCV elimination worldwide, linkage of
PWID to HCV care and treatment has been poor (Bruggmann & Grebely,
2015; Day et al., 2018; Martin et al., 2013). In the United States (US),
fewer than 33% of PWID with HCV infection have undergone HCV
evaluation and fewer than 10% have initiated HCV treatment (Alavi
et al., 2014; Grebely et al., 2007; Hellard, Sacks-Davis, & Gold, 2009;
Iversen et al., 2017; Mehta et al., 2008; Midgard, Bramness, Skurtveit,
Haukeland, & Dalgard, 2016; Treloar, Newland, Rance, & Hopwood,
2010; Treloar, Hull, Dore, & Grebely, 2012).

Despite DAAs being available in New York State and covered by
State insurance, only 14% of HCV infected persons living in New York
City have been cured (NYC Department of Health & Mental Hygiene,
2017). Due to multiple barriers, PWID do not often access traditional
health care settings. As such, needle and syringe programs (NSPs) are a
promising setting to identify PWID with HCV infection and link them to
HCV care (Grebely et al., 2017; Iversen et al., 2017). In 2013, 204 NSPs
distributed 46 million syringes and provided harm reduction and pre-
ventive medical services to 1.5 million PWID throughout the US
(Centers for Disease & Prevention, 2010; Des Jarlais, Nugent, & Solberg,
2014; Des Jarlais et al., 2015). Though NSPs provide HCV screening
and identify high rates of HCV infection (range 31%–68%) (Eckhardt
et al., 2017; Hochstatter et al., 2017; Salek et al., 2017), linkage to HCV
care remains uncommon and NSP-based interventions that effectively
promote linkage to HCV care are urgently needed (Hochstatter,
Westergaard, Hess, Hull, & Peng, 2016; Joseph, Kofman, Larney, &
Fitzgerald, 2013).

Contingency management (CM), the use of financial incentives, has
been utilized to improve linkage to care among vulnerable populations
(El-Sadr et al., 2017; Metsch et al., 2016; Solomon et al., 2014). CM
relies on the behavioral economic theory that patients often delay
healthy choices because of uncertainty in long-term gains (i.e., treating
a disease that takes years to damage the liver and produce symptoms)
and instead make unhealthy choices (e.g., disengagement in HCV care)
for more immediate economic gains (e.g., saving time, transportation
costs, and the cost of copayments) (Giles, Robalino, McColl, Sniehotta,
& Adams, 2014; Lagarde, Haines, & Palmer, 2007; Operario, Kuo, Sosa-
Rubi, & Galarraga, 2013). CM has the potential to increase linkage to
HCV care among PWID by providing an immediate gain in financial
resources tied to engagement in HCV care. In previous studies, CM was
both acceptable to and effective in linking people with HIV infection
who use drugs to HIV care (Bassett, Wilson, Taaffe, & Freedberg, 2015),
but whether CM is effective for linking people to HCV care is unknown.

The goal of this prospective pilot study was to assess the effective-
ness of contingency management (CM) compared to an enhanced
standard of care (eSOC) for promoting linkage to care (attending a
healthcare visit for HCV evaluation), treatment initiation, adherence,
and SVR for HCV-infected individuals attending an NSP. Rates of
linkage to care (attendance at a baseline HCV visit at a nearby health
center) was hypothesized to be higher in the CM versus the control arm.
Rates of treatment initiation, completion, and SVR were compared
between arms; and adherence was examined over time among all
subjects who initiated DAA treatment.

Methods

Recruitment setting

From March 2015 to April 2016, PWID with HCV infection were
recruited from New York Harm Reduction Educators (NYHRE), an NSP
in New York City. NYHRE is the largest harm reduction agency in New
York City with over 35 staffmembers and 4000 annual clients, of whom
each have a unique ID number and card that allows them to carry
syringes. From one community-based drop-in center and nine street-
side van locations, NYHRE provides syringe exchange and mental
health counseling, referrals for medical, dental, psychiatric and sub-
stance use disorder treatment, and other supportive services. The

majority of NYHRE’s clients are Hispanic or Black, male, 40–49 years
old, and PWID. NYHRE’s diverse staff members have received HCV
education and training on HCV screening and DAA treatment options.

Participant recruitment and eligibility criteria

As part of an ongoing HCV testing program, NYHRE staff offer rapid
HCV antibody tests to all clients. Flyers were placed in the drop-in
center advertising the study. During the study period, research staff
approached clients for potential study enrollment that were identified
by NYHRE staff as having an HCV+antibody. For clients who ex-
pressed interest in participating, research staff obtained written in-
formed consent and collected contact and demographic information.
Study inclusion criteria were: 1) client of NYHRE, 2) HCV antibody
positivity, 3) at least 18 years of age, 4) fluency in English, and 5)
medical insurance accepted by the treatment health center.

Treatment setting and protocol for all participants

All participants, regardless of arm, received HCV evaluation and
treatment at the Comprehensive Health Care Center, a Federally
Qualified Health Center affiliated with Montefiore Medical Center in
the Bronx, New York. This health center is located five miles from
NYHRE and is accessible by public transportation. All HCV treatment is
delivered by a physician trained in HCV care and experienced in the
treatment of substance use disorder. Interferon-free DAA treatment was
offered at this clinic since November 2014, 4 months prior to study
enrollment. HCV care is also supported by an HCV care coordinator
who assists patients with scheduling appointments, makes reminder
calls, and obtains prior authorizations for DAAs and other HCV medi-
cations. Most patients treated for HCV at this health center have
Medicaid (state government health insurance). In New York State in-
dividuals qualify for Medicaid if their income is 138% the federal
poverty level (one-person yearly salary of $12,140 USD). In New York
State, Medicaid does not restrict HCV medication access based on either
fibrosis level nor drug use (Barua et al., 2015).

The HCV treatment protocol at the health center included 9–10
visits depending on the length of treatment regimen (Table 1): baseline
HCV evaluation, review of laboratory results, HCV treatment initiation,
HCV treatment week 2 (per protocol at this primary care clinic), HCV
treatment week 4, HCV treatment week 8, HCV treatment week 12,
HCV treatment week 24 for those with genotype 3, 4 weeks post HCV
treatment completion (SVR4), and 12 weeks post HCV treatment
completion (SVR12). The baseline evaluation visit consisted of a full
clinical and laboratory HCV evaluation, including noninvasive assess-
ment of liver fibrosis stage which was obtained by using the FibroSure®
blood test, and referral for abdominal ultrasound if there was evidence
of cirrhosis. Participants were ineligible for HCV treatment as de-
termined by the HCV physician if they had impaired renal function
(defined as creatinine clearance<30mL/min as calculated by the
Cockcroft-Gault equation), decompensated liver disease, or an esti-
mated survival of less than one year.

All participants received DAA treatment as per the American
Association for the Study of Liver Diseases/Infectious Diseases Society
of America (AASLD/IDSA) guidelines (Recommendations for testing,
managing, & treating hepatitis C, 2017). Study participants who in-
itiated HCV treatment received DAAs packaged in weekly electronic
blister packs. Participants received two weeks of blister packs at the
HCV treatment initiation visit, two weeks of packs at HCV treatment
week 2, four weeks of packs at HCV treatment week 4, and then every 4
weeks until treatment completion. In addition, urine toxicology
screening was ordered and encouraged at each visit to facilitate an
ongoing discussion about harm reduction. All HCV clinical care (i.e.,
visits, laboratory tests) was billed to participants’ health insurance.
DAA medication was also obtained through the participants medical
insurance. In past studies with NSP clients, insurance coverage was
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high: 83% Medicaid/Medicare, 5% other insurance, and 12% were
uninsured (Fox, Chamberlain, Frost, & Cunningham, 2015). If partici-
pants are uninsured, NSP case managers assist the participant in ob-
taining Medicaid, which is then available for use by the following
month.

Study conditions

Enhanced standard of care (eSOC)
A comparator arm was developed for this study because the protocol

for linking PWID to HCV care was heterogenous and poorly defined at
the NSP. The eSOC arm consisted of an expedited appointment at the
health center (within one week of study enrollment) and a round-trip
transit fare card. In addition, the HCV care coordinator made a re-
minder call to each study participant one day prior to the baseline HCV
evaluation visit. If participants missed the baseline appointment, study
staff would make two additional attempts to reschedule participants, as
was also done in the CM arm.

CM intervention
The CM intervention arm consisted of enhanced standard of care

(eSOC, described above) plus financial incentives (all in US dollars) for
attendance at HCV visits, return of medication blister packs, and suc-
cessful early clinical outcome while on HCV treatment (undetectable
HCV viral load at treatment week 4). Participants received $25 for at-
tending each of the 9 HCV treatment visits and $10 for each weekly
blister pack that was returned, regardless of level of adherence.
Participants also received $50 for an undetectable HCV viral load at
HCV treatment week 4 as an incentive for adherence. This decision
regarding adherence was based on the fact that 100% [213/213] of
subjects assigned to sofosbuvir/ledipasvir for 12 weeks in the ION-1
trial had an undetectable HCV viral load at week 4 (Afdhal et al., 2014).
For attending all visits, depositing all blister packs, and achieving an
undetectable viral load at week 4, participants could receive up to a
total maximum of $395 for a 12-week regimen, or $540 for a 24-week
regimen.

Allocation to study arms

Using convenience sampling in this pilot study, we enrolled a total
of 40 participants in this study based on the limitations in funding for
the contingency management arm. Between March and September
2015, 20 participants were enrolled into the CM arm. There was a 3-
month washout period between enrolling the last participant into the
CM arm and enrolling the first participant into the eSOC arm, so that
there was sufficient time between interventions such that the eSOC arm
were unaware or less aware of potentially “missing out” on the CM arm.

Between December 2015 and April 2016, 20 participants were then
enrolled into the eSOC arm. Randomization was felt to be too difficult
in this trial due to the concern that those randomized to eSOC (referral)
would feel that they were “missing out” on the CM (financial in-
centives), particularly since many participants are living in poverty. As
such, we chose to enroll sequentially, and with a wash-out period be-
tween arms.

Primary and secondary outcomes

Our primary outcome was linkage to HCV care, defined as attending
the baseline HCV evaluation visit within 3 months of study enrollment.
Secondary outcomes included HCV treatment initiation, HCV medica-
tion adherence, and HCV cure (SVR12). HCV treatment initiation was
defined as receiving a prescription for at least one DAA within 1 year of
the baseline evaluation visit. HCV medication adherence was defined as
the percentage of treatment days during which the participant took a
dose of the prescribed DAA, measured using electronic Med-ic® blister
packs, which have a 99.6% event accuracy (Information Mediary Corp,
2019). Adherence was measured over 84 days (12 weeks of therapy),
and was based on a daily adherence window, meaning that participants
received credit if the dose was taken during the specified day. HCV cure
was defined as an undetectable HCV viral load at least 12 weeks post-
treatment (SVR12). Participants who did not attend the visit 12 weeks
post-treatment were considered to have virologic failure; we allowed a
window period of 3 months to attend this visit. Plasma HCV RNA was
measured with the COBAS Taqman HCV/HPS v2.0 assay (Roche, Mo-
lecular Diagnostics, Pleasanton, California; lower limit of quantification
25 IU/mL; limit of detection 15 IU/mL).

Other participant characteristics

For participants achieving linkage to HCV care, study staff con-
ducted a 22 item in-person interview during the baseline HCV evalua-
tion visit that enquired about housing status (homeless was defined as
either street homeless or living in a shelter), HCV risk behaviors
(Chawarski, Pakes, & Schottenfeld, 1998), drug use in the past 30 days
(Addiction Severity Index) (McLellan et al., 1992), and alcohol use via
the AUDIT questionnaire (Saunders, Aasland, Babor, de la Fuente, &
Grant, 1993). However, for those participants who were not linked to
HCV care, only basic demographic information was collected at the
NSP.

Statistical methods

First, frequencies or means for demographic characteristics for all
participants were tabulated and then compared between study arms.

Table 1
Study elements and clinical care after enrollment from the NSP.

Time (weeks) HCV Clinical Visit, Identical
for Both Study Armsa

Medication Delivery by the Clinician,
Identical for Both Study Arms

Research Visit for All Participants,
Identical for Both Study Arms

Reimbursement for Participants by Study
Staff, CM Arm only
(Total possible reimbursement: $345)

0 Baseline evaluation
(linkage to care)

– Questionnaire Given $25

2 Review of lab results – $25
4 HCV treatment initiation 2 weeks of blister packs $25
6 HCV treatment week 2 2 weeks of blister packs $25 + $10 for each blister pack returned
8 HCV treatment week 4 4 weeks of blister packs $25 + $10 for each blister pack returned
12 HCV treatment week 8 4 weeks of blister packs $25 + $10 for each blister pack returned
16 HCV treatmentb

week 12
– $25 + $10 for each blister pack returned

20 SVR4 – $25
24 SVR12 – $25

a Clinical visits were per clinic protocol; week 2, week 8, and SVR4 visits were primarily for adherence checks, medication delivery, and clinical engagement.
b All participants were genotype 1 and received sofosbuvir/ledipasvir therapy for 12 weeks.
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For participants who achieved linkage to HCV care and were treatment
eligible, frequencies or means for other participant characteristics were
tabulated and then compared between study arms. All comparisons
were performed using chi-square tests for categorical variables and t-
tests for continuous variables.

Frequencies of dichotomous outcomes (linkage to HCV care, HCV
treatment initiation, and HCV cure) were tabulated and then compared
between study arms using fisher exact tests. For linkage to HCV care,
the denominator was all enrolled patients. For HCV treatment initiation
and HCV cure, the denominator was treatment eligible patients (i.e., the
number of patients linked to care minus the number found ineligible for
HCV treatment due to a negative HCV RNA). To analyze HCV medi-
cation adherence, weekly adherence percentages between study arms
were compared using a mixed-effects model that accounted for within-
subject outcome correlations. Weekly changes in adherence rates
(number pills/seven days) for all participants receiving treatment over
the study period were estimated by fitting a mixed-effects linear re-
gression model with weekly adherence percentage as the dependent
variable and study week as the main independent variable.

This study was approved by Albert Einstein College of Medicine
Institutional Review Board.

Results

Enrollment and demographic characteristics

Between March 2015 and April 2016, 40 participants were enrolled
into the study. After excluding one participant due to lack of appro-
priate health insurance, 19 participants were in the CM arm and 20 in
the eSOC arm (Fig. 1). Of the 39 study participants, the median age was
46.5 years (IQR 3954 years); most were men (67%) and Hispanic
(69%). There were no significant differences in demographic char-
acteristics between participants in the two study arms (Table 2).

Linkage to HCV care (Primary outcome)

In the CM arm, 14/19 (74%) were linked to HCV care, compared to

6/20 (30%) participants linked to HCV care in the eSOC arm (p=0.01;
Fig. 2). Two participants in the CM arm and two participants in the
eSOC arm were determined not to have current HCV infection (HCV
RNA negative) and were therefore ineligible for HCV treatment. Of the

Fig. 1. Flowchart of participants in a trial of contingency management versus an enhanced standard of care to increase linkage to HCV care among syringe exchange
program clients.

Table 2
Demographic and clinical characteristics of all enrolled participants in a trial of
a contingency management versus an enhanced standard of care to increase
linkage to HCV care among needle and syringe program clients(n=39).

Characteristic Contingency
management (n=19)
n (%)

Enhanced standard of
care (n= 20)
n (%)

P-value

Age, mean (SD) 47 (4055) 46 (3554) 0.41
Male sex 14 (74) 12 (60) 0.37
Race/ethnicity
Black, non-
Hispanic

5 (26) 3 (15) 0.30

Hispanic, of any
race

11 (58) 16 (80)

Whitec White 3 (16) 1 (5)

Fig. 2. Cascade of HCV care among participants in a trial of a contingency
management versus an enhanced standard of care to increase linkage to HCV
care among syringe exchange program clients (n= 39).
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16 participants who were linked to HCV care and eligible for HCV
treatment, most were male (69%), with a median age of 50 (IQR 42,
55), either Hispanic (38%) or Black (44%), and half were homeless
(50%) (Table 3). All 16 patients had HCV genotype 1, and over half
(58%) had either F3 or F4 fibrosis. Four participants were HIV/HCV
coinfection, and 75% presented with detectable HIV viral loads. At
baseline, 19% (n= 3) of participants reported having a drink that
contained alcohol at least 2 times per week. Half of participants (50%,
n=8) reported using heroin in the last 30 days, and many reported
using cocaine (25%, n=4) or cannabis (38%, n=6). Nearly half
(44%, n= 7) reported injection drug use in the previous 30 days. All
participants who were linked to HCV care and eligible for treatment
had urine toxicology tests performed at either the baseline HCV eva-
luation visit or during HCV treatment; 15/16 (94%) of participants had
urine tests positive for illicit drugs. Seven percent (1/15) had cannabis
only, 7% (1/15) had cannabis and Phencyclidine (PCP), 13% (2/15)
had cocaine only, and 73% (11/15) had both cocaine and opiates in
their urine toxicology screen.

HCV treatment initiation, adherence, and HCV cure (Secondary outcomes)

All participants that initiated treatment in both arms were genotype
1 and received sofosbuvir/ledipasvir combination therapy for 12 weeks.
In the CM arm, 9/12 (75%) participants initiated treatment, compared
to 4/4 (100%) of participants in the eSOC arm (p=0.53). Mean ad-
herence over the 12 weeks of HCV treatment was 74% for the nine
participants in the CM arm and 66% for the four participants in the
eSOC arm (p=0.43). Mean adherence for all thirteen participants was
initially 81% for the first week, then decreased over the 12-week
treatment period (-1.4 percentage points per week, 95% CI: -2.4, -0.3,
p= 0.01; Fig. 3). Overall, 9/12 (75%) achieved HCV cure in the CM
arm, as compared to 3/4 (75%) in the eSOC arm (p= 1.0), Fig. 2. The
one patient in the eSOC who did not achieve cure was lost to follow-up

and was therefore categorized as a virologic failure; however, this
participant did have undetectable HCV virus at their treatment com-
pletion visit.

Discussion

In a study among HCV-infected persons at an NSP, participants were
more likely to be linked to HCV care when receiving a CM intervention
as compared with an expedited referral alone (75% vs. 30%, p= 0.01).
All subjects that initiated treatment completed therapy and obtained an
end of treatment response; and 92% (12/13) achieved SVR. Our find-
ings suggest that CM is a promising intervention to help link PWID in
the community to HCV care and treatment. Further, our findings add to
existing evidence that HCV cure is readily achievable for PWID.

After HCV antibody testing, the next and most crucial step in the
HCV care cascade is linkage into the healthcare system for RNA testing
and HCV evaluation. As PWID have high HCV cure rates that are
comparable to rates in non-PWID (Dore et al., 2016; Grebely, Dalgard
et al., 2018; Norton et al., 2017), linkage to HCV care could prove to be
the major barrier to HCV elimination in the DAA era (Akyar et al., 2016;
Hochstatter et al., 2017; Sulkowski, Ward, & Falade-Nwulia, 2017).
Based on our and others’ findings, many PWID that receive a basic re-
ferral to care will not attend an HCV visit (Alavi et al., 2014; Bajis et al.,
2017; Fishbein, Lo, Reinus, Gourevitch, & Klein, 2004; Hallinan, Byrne,
Agho, & Dore, 2007; Iversen et al., 2017; Mehta et al., 2008); thus,
more intensive linkage to care interventions may be needed. CM can aid
in both motivation (financial incentive) as well as provide financial
resources (transportation costs, copays, food, etc) which may be bar-
riers to accessing care for vulnerable populations. Similar to findings in
our study, PWID living with HIV in India who received CM were more
likely to be linked into HIV clinical care than control participants (49%
vs. 33%, p < 0.01) (Solomon et al., 2014). CM appears to be one
promising strategy to increase linkage to care for PWID; however larger
randomized controlled trials must be conducted in order to definitively
answer this question for HCV.

Though this trial was not powered to test more distal cascade of care
milestones, CM interventions may also aid in improving the entire HCV
cascade of care. In a recent randomized trial to improve HCV treatment
initiation (peer mentors vs. CM vs. usual care) among PWID already
linked and enrolled within an HIV treatment program, 66% in the usual
care arm initiated HCV treatment, as compared with 76% in the CM
arm and 88% in the peer mentor arm (Sulkowski et al., 2017). As in our
study, PWID had high cure rates (approximately 90%). Another trial
examined fixed financial incentives vs. lottery incentives to improve

Table 3
Demographic and clinical characteristics of participants linked to care and
treatment eligible in a trial of a contingency management versus an enhanced
standard of care to increase linkage to HCV care among needle and syringe
program clients(n=16).

Characteristics Contingency
management (n=12)

Enhanced standard
of care (n=4)

P-value

Age, mean (SD) 47.9 (8) 53.3 (5) 0.87
Male sex 9 (75) 2 (50) 0.35
Race/ethnicity
Black, non-Hispanic 5 (42) 2 (50) 0.83
Hispanic, of any race 5 (42) 1 (25)
White 2 (17) 1 (25)

Housing
Homeless 6 (50) 2 (50) 0.92
Single Room
Occupancy (SRO)

2 (17) 1 (25)

Rents Apartment 4 (33) 1 (25)
Self-Reported Substance Use
Alcohol 2 (17) 2 (50) 0.18
Heroin 6 (50) 2 (50) 1.0
Other Opioids 0 (0) 1 (25) 0.07
Cocaine 2 (17) 2 (50) 0.18
Cannabis 4 (33) 2 (50) 0.55
Self-Reported
Injection Drug Use

5 (42) 2 (50) 0.77

HIV Positive 1 (25) 3 (75) 0.01
Genotype
1a 11 (92) 1 (33) 0.38
1b 1 (8) 2 (67)

Fibrosure (n= 12)
F0/F1/F2 4 (44) 1 (33) 0.74
F3/F4 5 (56) 2 (67)

HCV Treatment Regimen
Sofosbuvir/Ledipasvir 9 (100) 4 (100) 1.0

Fig. 3. Weekly medication adherence among participants in a trial of a con-
tingency management versus an enhanced standard of care to increase linkage
to HCV care among syringe exchange program clients(n= 13)* * Mean daily
adherence was 81% at week one and decreased over the 12-week treatment
period (-1.4 percentage points per week, 95% CI: -2.4, -0.3, p=0.01).
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adherence to HCV appointments and medications for participants al-
ready linked to care and accepting treatment. SVR rates were high (93%
in lottery CM arm vs. 92% in the fixed CM arm), though no different
between study arms. CM has also been shown to improve HIV medi-
cation adherence and viral suppression; however, these improvements
have not been durable after discontinuation of the CM intervention
(Rigsby et al., 2000; Rosen et al., 2007; Sorensen et al., 2007). In
contrast to HIV, which requires lifelong medication adherence, CM for
HCV medication adherence is only needed for a discrete period of time.
Our study demonstrated imperfect and modestly declining HCV treat-
ment adherence over time. While this study was not powered to show a
difference in adherence rates between study arms, CM may be ad-
vantageous for HCV adherence as treatment is rolled out to a larger
population of PWID throughout the country and world. Finally, 58% of
participants in our study had F3/F4 stage fibrosis, indicating that post
cure follow-up for HCC screening may be necessary for many PWID.
Intermittent CM (fixed or lottery) could also prove beneficial in keeping
these participants engaged in long-term care.

This study has several limitations. While baseline demographic
characteristics were similar between the two arms, the participants
were not randomized, so unmeasured confounding factors could con-
tribute to our findings. Furthermore, the control arm could have had
worsened outcomes if they felt that they had “missed out” on financial
incentives; that said there was a 3- month wash-out period such that
there was sufficient time between the two arms to minimize the po-
tential bias. Because recruitment of study arms differed in time, secular
trends related to DAA availability could not be accounted for, and it is
possible that patients treated later on in the trial had more inherent
barriers to accessing care. As this was a pilot study to estimate possible
effect sizes, it was not fully powered to detect differences in treatment
initiation and SVR between arms. This study was unblinded which may
have influenced the behavior of healthcare providers or research staff.
Because HCV care data was only collected from the study clinic, all HCV
outcomes may not have been captured if participants received care
elsewhere. Finally, no model of care will be able to overcome the
barriers of medication costs in states or countries that do not cover, or
limit treatment coverage based on fibrosis level and drug use.

Conclusions

Although DAAs make HCV cure readily achievable, PWID cannot be
treated if they are not linked to care. Given the high prevalence of HCV
among PWID, failure to link PWID to care will greatly limit future ef-
forts to eliminate HCV. This study substantiates the need for a larger,
adequately powered trial to definitively determine the effect of CM on
linkage to care, treatment initiation and SVR for PWID, and provides
important power estimates to guide the design of future randomized
controlled trials. Contingency management that targets PWID at venues
in which they are already receiving services, such as NSPs, is a pro-
mising intervention to improve the entire cascade of care for PWID.
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