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Background. Innovative strategies are required to treat hepatitis C (HCV) among people who inject drugs (PWID). Integration 
of HCV treatment in syringe services programs (SSPs) may improve access, although multiple implementation challenges have been 
described.

Methods. We performed a scoping review of published models of HCV treatment integrated in SSPs in the United States.
Results. We found 13 articles including randomized controlled trials, observational studies, cohort analyses, and qualitative 

analyses that described a variety of approaches to integration that produced significant improvements in treatment initiation 
and cure compared with a referral-based standard of care. Variations in delivery models (mobile unit vs brick-and-mortar 
sites), provider location (on-site vs telehealth), pretreatment evaluation, pharmacy access, supportive services (eg, peer 
navigation) and funding were described.

Conclusions. Expansion of these models in the United States would not only contribute to HCV elimination but also create 
opportunities for the provision of other key healthcare services to this important population.
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The incidence of hepatitis C (HCV) infection has risen dramati
cally over the past decade, driven largely by an increase in the 
number of people who inject drugs (PWID), as a result of the opi
oid epidemic [1, 2]. As injection drug use is the primary risk fac
tor for HCV transmission, interventions that improve access to 
screening and treatment for PWID are considered high priority 
in both national treatment guidelines and the Department of 
Health and Human Services Viral Hepatitis National Strategic 
Plan [3, 4]. Despite this recognition and ample evidence of high 
treatment efficacy in this population [5–9], HCV treatment re
mains disproportionately low among PWID [10–12].

To address this disparity and crucial public health issue, in
novative approaches to improve access and uptake of HCV 
treatment for PWID are needed. Interventions aimed at serving 
this population must consider their specific needs, which are 
often confounded by systemic and socioeconomic factors 
[13]. Studies have shown that PWID prefer care in locations 
that are affirming and convenient [14–16]. Many programs 

outside the United States have demonstrated successful inte
gration of HCV treatment with syringe service programs 
(SSPs) [17–19]. Examples of integrated models of HCV care 
with SSPs in the United States are more limited but have also 
shown benefit and promise [20]. The standard of care for 
HCV treatment for PWID includes referrals to gastroenterolo
gists, infectious diseases specialists, and HCV-trained primary 
care providers in traditional clinic settings [21]. This clinic- 
based approach to HCV treatment has not met the needs of 
many PWID, with HCV treatment initiation rates of 5.5%– 
26% among PWID in various reports, and cure rates that are 
even lower [10–12]. Not only do traditional, typically high- 
threshold treatment models present scheduling and transporta
tion challenges, they may also be staffed by providers who have 
limited experience working with PWID or other individuals 
with substance use disorders [13].

The unique aspects of the US health care system necessitate a 
better understanding of how SSP-based HCV treatment pro
grams are conducted. We aimed to identify and summarize the 
published literature describing HCV treatment through partner
ships that provided the complete HCV care continuum, includ
ing screening, pretreatment evaluation, treatment initiation, 
treatment completion, and determination of sustained virologic 
response 12 weeks after the end of treatment (SVR12) at the SSP. 
We summarize various approaches to SSP-based HCV treatment 
including program structure, financial coverage, location of the 
prescribing clinician, pretreatment evaluation, medication deliv
ery and storage, and wrap-around support services.
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METHODS

Study Design

We conducted a scoping review of published, peer-reviewed lit
erature on approaches to integrating HCV treatment at US 
SSPs. This review was guided by the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines.

Search Strategy

We utilized 3 online databases, PubMed, Embase, and Web of 
Science, to search for all papers relating to HCV treatment in 
SSPs. We also used expert opinion and personal knowledge 
to include additional literature if it met inclusion criteria and 
was not found with the established search terms used: 

1. PubMed: (syringe services program OR syringe exchange 
program OR needle exchange program) AND (“hepatitis 
treatment”[tiab:∼3] AND “hepatitis c”)

2. Embase: (“syringe services program”/exp OR “syringe ser
vices program” OR “syringe exchange program”/exp OR 
“syringe exchange program” OR “needle exchange pro
gram”/exp OR “needle exchange program”) AND (“hepati
tis c” NEAR/3 treatment)

3. Web of Science: (“syringe services program” OR “syringe 
services program” OR “syringe exchange program” OR “sy
ringe exchange program” OR “needle exchange program” 
OR “needle exchange program”) AND (“hepatitis c” 
NEAR/3 treatment)

Eligibility Criteria

Eligibility criteria included papers that were (a) written in 
English, (b) published after 2014, when all-oral regimens 
were approved in the United States, (c) involved SSPs that offer 
harm reduction supplies, and (d) described the complete con
tinuum of HCV treatment. Protocol papers were included if 
there was an accompanying paper that included data. When 
multiple papers were identified that described the same pro
gram, the paper that most comprehensively described the pro
gram and its outcomes was included. Papers were excluded if 
they met the following criteria: (a) not US based, (b) limited 
to describing HCV testing and linkage to care but did not in
clude integrated complete HCV care and harm reduction ser
vices. While we excluded programs that did not offer the 
complete continuum of HCV care through the SSP, an excep
tion was made for programs that partnered with commercial 
laboratories for clinical evaluation.

Selection Process

The articles produced by the search terms listed above were ex
ported from the respective database and uploaded to a 
Microsoft Excel spreadsheet. Using the eligibility criteria above 
as a guide, 2 independent reviewers reviewed each article. If 

agreement to include the paper was reached, the article was up
loaded to a separate spreadsheet. If there was disagreement, ad
ditional reviewers evaluated the article until a consensus was 
reached.

Data Extraction and Analysis

The relevant data were extracted from the included articles us
ing a matrix with the following categories: (a) study design, (b) 
setting and study population, (c) provider characteristics, (d) 
pretreatment evaluation, (e) medications, (f) funding, (g) sup
portive services, (h) treatment outcomes, and (i) current status 
of the program, if known. Key themes and trends were then 
summarized and categorized into major approaches to ele
ments of the HCV care continuum.

RESULTS

Study Designs and SSP Settings

The literature search yielded 128 articles, 13 of which met the 
eligibility criteria (Figure 1). Six papers described randomized 
controlled trials, 3 of which only described study protocols, 
while 3 described results of completed studies [20, 22–26]. 
One paper reported on a qualitative analysis of participant ex
perience with HCV treatment through a program offering both 
primary care and needle and syringe services [27]. The remain
ing 6 papers included 1 retrospective review [28], 2 observa
tional pilot studies [29, 30], and 3 cohort analyses [31–33] 
(Table 1). Eleven papers described urban programs, and 2 de
scribed rural programs. Most programs (8; 61%) utilized only 
brick-and-mortar SSP locations, 2 utilized only mobile SSP 
programs, and 3 programs offered both brick-and-mortar 
and mobile SSP services.

Prescribing Clinician

In the majority of studies (n = 10), the clinician and patient in
teracted face-to-face through encounters on mobile medical 
units parked adjacent to the SSP (2 programs) or on-site within 
the mobile SSP unit or SSP facility (8 programs). However, 3 
programs conducted clinician visits solely by telehealth. The 
prescriber was a physician or nurse practitioner in all but 1 
of the studies, which described an on-site prescribing clinical 
pharmacist supervised by an off-site physician via collaborative 
practice agreement [30].

Pretreatment Evaluation

Laboratory specimens for the majority of the studies were col
lected via on-site phlebotomy at the SSP and transported to a 
local laboratory for testing. Two studies required patients to 
go to a commercial laboratory for pretreatment evaluation 
labs [25, 31]. Most programs required a visit with a clinician 
for pretreatment assessment including ordering laboratory 
studies, although 1 paper described standing orders for all 
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pretreatment laboratories so a provider visit to order laboratory 
tests was not necessary [25].

All studies required HCV RNA results before starting 
direct-acting antiviral (DAA) medications, although 1 study 
dispensed 1-week starter packs while awaiting results and in
structed patients not to start the medications until the results 
were available [26]. Four studies tested for HCV genotypes, 2 
of which limited participation according to genotype. Six stud
ies described HIV testing as a required pretreatment element, 
and 6 studies described hepatitis B (HBV) surface antigen test
ing; the others did not mention HIV or HBV testing.

Pretreatment noninvasive fibrosis assessments were most 
frequently accomplished through assessment of routine liver 
tests and platelet counts that were used to calculate FIB-4 scores 
[34]. Two studies mentioned use of serum biomarker testing 

(FibroSURE), and 1 study required elastography (FibroScan) 
that was available on-site at the mobile treatment unit adjacent 
to a mobile SSP. Seven programs excluded participants with ev
idence of decompensated cirrhosis, 3 studies excluded partici
pants with any cirrhosis, 1 study excluded participants with 
fibrosis stage 3 or greater, and 2 papers did not include infor
mation about exclusion based on fibrosis status. Four programs 
excluded individuals with HIV, and 1 program excluded indi
viduals with HBV. No studies excluded people for drug use.

Provider Visits, Prescribing, and Pharmacy Protocols

A variety of approaches to treatment were used (Figure 2). 
Programs that did not have providers on-site at the time of an
tibody testing assessed HCV RNA in various ways. Some pro
grams used standing orders to collect pretreatment laboratory 

Figure 1. PRISMA flow diagram of the literature review. Abbreviations: HCV, hepatitis C virus; SSP, syringe service program.
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tests for individuals with positive HCV antibody results, while 
others connected individuals to a provider before additional 
laboratory testing. If the HCV RNA result was not available 
yet, typically 1 provider visit was needed to order follow-up lab
oratory testing, followed by a second appointment, either 
drop-in or scheduled, to discuss treatment if HCV RNA was 
positive. One program gave all patients with positive HCV an
tibodies a 1-week supply of DAAs and instructed patients to 
wait for the HCV RNA results before starting medication; if 
HCV RNA was not detected, patients were instructed to return 
the 1-week starter pack [26]. Appointments were most com
monly located at the SSP or at a mobile clinic parked in prox
imity to the SSP. Drop-in appointments included flexible hours 
and a consistent schedule for when the clinical prescriber 
would be available as well as care managers who helped sched
ule appointments if needed. Treatment regimens were most of
ten glecaprevir/pibrentasvir or sofosbuvir/velpatasvir, although 
other regimens—elbasvir/grazoprevir, sofosbuvir/ledipasvir, 
and sofosbuvir/velpatasvir/voxilaprevir—were also described. 
For the majority of the programs, monthly appointments 
were scheduled with walk-in options to evaluate medication 
adherence and any adverse effects.

Medications were most often delivered to the patient’s home 
or SSP (n = 11) or picked up at a local pharmacy (n = 2). Most 
programs offered options for patients to pick up medications at 
the SSP, where there were options for medication storage until 
patients could pick medications up at their convenience. One 
program delivered medications by scooters or bicycles [22]. 
For most programs, patients could decide what dispensing 
schedule worked best for them, with the options ranging 
from daily to weekly or monthly. Follow-up appointments dur
ing treatment to check in were frequently offered, and all pro
grams assessed patients for cure using SVR12.

Funding

All of the programs were dependent on grant funding for var
ious elements. Funding sources included federal research 
programs; federal, state, and local public health funds; pharma
ceutical companies; various foundations; and grant programs 
from the authors’ respective institutions. Medical insurance 
was utilized for medication coverage in 7 of 13 programs, 4 pro
grams offered free medications, and 2 did not specify how HCV 
medications were obtained. Additionally, some programs men
tioned helping qualified uninsured patients enroll in pharma
ceutical assistance plans.

Supportive Services

Each program involved supportive services provided by peer 
navigators, case managers, or outreach coordinators. These ser
vices included facilitating drop-in or scheduled appointments, 
counseling, treatment education, insurance enrollment, 
managing medication delivery, and supporting adherence. Ta
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Additionally, support staff offered education about HCV and 
reinfection risk, connected patients with community resources, 
disclosed testing results, and created personalized adherence 
plans. These individuals were employees from an affiliated ac
ademic health center (n = 4), were employed by the SSP, or 
were identified through various community organizations or 
word-of-mouth as potential peer navigators. The selection pro
cess for these support positions prioritized applicants who 
were nonjudgmental, empathetic, and had a common goal of dis
mantling stigma for those who use drugs. For at least 2 of the 
programs, these individuals worked full time for the program 
and did not have competing employment priorities. Additional 
supportive services offered by the programs included contingen
cy management [35], which provided participants with $10–$70 
gift cards for scheduling and attending follow-up appointments 
at the SSP to help confirm SVR12. No programs offered financial 
incentives for initiating treatment.

Treatment Outcomes

Nine studies, with sample sizes ranging from 25 to 102 patients, 
reported outcomes with varying degrees of detail. Four studies 
reported SVR12 rates for participants enrolled in the study 
(63% to 67%) and for those who initiated treatment (42% to 
100%). Seven studies reported DAA initiation (33% to 93%), 
and 6 studies reported treatment completion of those initiating 
treatment (54% to 94%). Of the 3 RCTs, SVR12 rates were 

reported to be superior in the treatment arms describing inte
grated care (63% to 67%) of participants enrolled in the study 
compared with arms where patients were referred externally 
for care (9.1% to 23%). The 6 observational studies reported 
SVR12s ranging from 42% to 93.5%.

Current Program Status

Three programs had not yet reported study outcomes at the 
time of publication [23, 24, 26]. Of the remaining 10, corre
sponding authors for 8 studies confirmed ongoing HCV treat
ment with support provided through various funding sources, 
including city and state public health departments, grants from 
the Centers for Disease Control Viral Hepatitis Surveillance 
and Prevention, the Substance Abuse and Mental Health 
Services Administration, and private foundations. One pro
gram fully integrated HCV treatment with other clinical care 
offered that utilizes insurance billing, and 1 program did not 
have continued funding and was no longer providing HCV 
treatment.

DISCUSSION

In this scoping review, we summarize the published findings of 
13 programs that offered HCV treatment for PWID outside of 
the traditional clinic-based care model. The programs, which 
included in-person appointments or mobile units adjacent to 

Figure 2. Approaches to elements of HCV treatment in SSPs. Common treatment pathways among programs. Appointments varied from walk-in to scheduled. 
Abbreviations: Ab, antibody; HCV, hepatitis C virus; POC, point of care; SSP, syringe service program.
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SSPs, as well as telehealth-based care, allowed for flexibility in 
care delivery for both the participant and the provider. 
Pretreatment evaluations primarily involved on-site phleboto
my at SSPs followed by delivery of DAAs directly to SSPs or 
other preferred locations, with on-site medication storage 
and adjustable dispensing schedules. Supportive services, in
cluding peer navigators, case managers, enrollment assistance, 
and contingency management, facilitated engagement in care 
and medication adherence.

All programs described a process for obtaining blood for pre
treatment laboratory assessments and required a detectable 
HCV RNA result before starting treatment. Most programs re
quired noninvasive laboratory-based fibrosis assessments, as 
well as HIV and HBV testing. Most sites described on-site phle
botomy while 1 program described a team member accompa
nying clients to a commercial laboratory with pre-approval 
from the program’s medical director for phlebotomy from low
er extremity veins if needed [36]. The importance of a skilled, 
highly experienced phlebotomist on site at the SSPs was em
phasized in multiple papers and is another potential benefit 
of the SSP-based care model [37].

While SVR12 outcomes were not available for all programs 
at the time of publication, the programs that did include final 
results reported cure rates ranging from 54% to 94% of those 
who enrolled, initiated therapy, and/or completed SVR12 con
firmatory labs, depending on the study. SVR12 results and 
treatment initiation rates in the studies reviewed were similar 
to outcomes reported from international SSP-based HCV treat
ment programs, which consistently report significant improve
ments compared with standard-of-care approaches [14–16].

These results demonstrate how SSPs have trusted advocates 
that serve a highly marginalized community of PWID and are 
essential public health partners in achieving HCV elimination 
goals [38]. They typically offer various supportive services 
and build longitudinal relationships with participants, facilitat
ing opportunities for clinical care to individuals who may not 
otherwise engage with health care providers [39]. Integration 
of HCV services where PWID actively receive harm reduction 
services has been shown to address barriers to treatment at all 
levels of the care continuum [40, 41] and to be responsive to 
PWID preferences [15]. Telehealth services, more widely 
used for HCV treatment since the COVID-19 pandemic 
[31, 40], allow for access to medical providers from the comfort 
of a familiar SSP setting. Importantly, facilitated telehealth has 
also been shown to increase HCV treatment rates for people 
with opioid use disorder in methadone treatment programs 
[42]. However, HCV treatment program sustainability has 
been limited by various barriers including timely treatment 
initiation, lab monitoring logistics, and variable funding 
sources [43].

Although most programs aimed to initiate treatment at the 
second visit and/or within 2 weeks of screening, Eckhardt 

et al. demonstrated that rapid initiation with a 7-day starter 
pack provided on the day of screening was an effective strategy 
to achieve SVR12. Implementation of same-day medication 
starts is a promising approach to promote engagement and in
crease efficiency, although it would not be feasible without do
nated medications or another nontraditional procurement 
method, grant funding, and/or local public health support.

With the 2024 FDA approval of point-of-care HCV RNA 
testing that provides results in about an hour, programs may 
be able to offer a same-day “test and treat” strategy; however, 
the cost of the technology and required infrastructure for de
vice utilization are likely to present substantial practical barri
ers to large-scale implementation [44]. With the introduction 
of generic DAAs in the coming years, the price of HCV treat
ment may decrease substantially, increasing the feasibility of 
same-day treatment options [45]. Notably, other elements of 
the pretreatment evaluation, such as HBV and HIV screening 
and FIB-4 fibrosis score, still require phlebotomy for 
laboratory-based testing, further impacting the plausibility of 
same-day treatment initiation [46].

Whether treatment should be delayed while waiting for re
sults is a clinical decision that programs must consider. 
National guidelines for HIV pre-exposure prophylaxis suggest 
that “same-day starts” while awaiting laboratory results are safe 
and effective, stipulating that obtaining patient contact infor
mation is critical in case resultant labs necessitate a change to 
management [47]. Of note, at the time of this publication, the 
American Association for the Study of Liver Diseases and the 
Infectious Diseases Society of America joint HCV guidelines 
committee approved a similar test and treat algorithm, with 
special consideration to initiation of HBV treatment and refer
ral to specialty care if HBV surface antigen testing is positive 
after HCV treatment initiation [48]. While this strategy would 
greatly shorten HCV treatment initiation, limited contact in
formation or follow-up plans for reviewing results could pose 
serious logistical and medical challenges, particularly given 
the high rates of homelessness among PWID [49]. Although 
∼1.4% of all individuals with HCV in the United States are co
infected with HBV [50], this may be a more common problem 
among PWID who are at enhanced risk of coinfection [51]. 
Weighing the potential individual clinical and larger public 
health benefits of HCV treatment with the risks of HBV viral 
reactivation during HCV treatment must be included in treat
ment counseling and patient-centered decision-making [52]. 
Beyond considering HCV treatment initiation before complet
ed laboratory results, the costs and logistics of managing these 
additional tests pose challenges to program sustainability.

Establishing consistent funding for integrated HCV pro
grams is challenging in the US health care system. Of the 9 
states represented in this review, 8 had expanded Medicaid ac
cess at the time of publication with varying eligibility criteria 
for DAA coverage [53]. As Medicaid programs become less 
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restrictive [54], greater access to HCV treatment is becoming a 
reality for many PWID, but treatment in nonexpansion states 
remains a considerable obstacle. Programs that did not use 
the participants’ insurance were largely funded by grants 
from the study sponsors, often with pharmaceutical companies 
providing medication. Outside of clinical trials, pharmaceutical 
assistance plans can be an option for some uninsured individ
uals, although access to these plans is time-intensive and re
quires key financial documents that are impractical at best 
and impossible for many, especially PWID with unstable hous
ing. The plausibility of continuing these programs beyond tem
porary or limited grant funding is contingent upon identifying 
more sustainable sources of funding than currently available.

Even with Medicaid expansion, reimbursement rates for 
provider visits and laboratory tests may not meet the costs in
curred [55]. An economic analysis by Eckhardt et al. found that 
start-up, overhead, and clinical coordination costs far exceeded 
potential insurance reimbursement. To initiate and sustain suc
cessful programs, improved reimbursement rates or other pub
lic sources will be critical due to the inherent instability of 
continued grant support. Funding from public health depart
ments or private foundations has allowed for sustainable 
SSP-based HCV care in several of the programs we reviewed.

In terms of setting, only 2 out of the 13 articles reviewed were 
located in rural environments [24, 25]. Rural individuals are par
ticularly vulnerable to rapidly increasing opioid use, overdose, 
and infectious disease transmission [56, 57]. Community assess
ments have shown that PWID in rural locations are discouraged 
from participating in harm reduction services due to concerns 
about stigma from their communities, mistrust of institutions, 
limited availability of programs, poor transportation infrastruc
ture, and criminalization of drug use, among other barriers 
[58, 59]. In the context of these obstacles, interventions for rural 
settings must be designed with consideration for this popula
tion’s unique needs and socioeconomic realities. Bianchet and 
Seaman addressed rural specific barriers by employing mobile 
units and peer navigators; however, these intervention strategies 
have not been as robustly studied in rural settings compared 
with urban environments. Thus, increased exploration of non
urban HCV treatment interventions is an essential direction 
for future investigation and investment into HCV elimination.

Further research on these models may include qualitative 
and quantitative assessment of treatment priorities of PWID 
in SSP-based HCV treatment in order to ensure that program
ming is aligned with patients’ needs and enhanced by stronger 
assessment models. Additionally, advocating for expansive 
public health funding of harm reduction measures in general 
would alleviate funding barriers toward HCV treatment in 
these settings. The successful cure rates seen in these programs 
may also demonstrate promising treatment and prevention 
strategies for other bloodborne infectious diseases such as 
HIV, HCV, or other STIs.

CONCLUSIONS

We describe 13 unique programs situated in SSPs in the United 
States that offered the full continuum of HCV treatment from di
agnosis to cure. These programs differed in their approaches to 
provider location, pretreatment evaluations, medication delivery 
and storage, and wrap-around services, but all described close col
laboration with partnering SSPs as crucial to their success. 
Treatment initiation, completion, and SVR12 rates of the 
SSP-based HCV treatment programs were variable but all demon
strated marked improvements in access to care compared with 
current baseline levels of HCV treatment among PWID. Despite 
the overall success of these models, substantial challenges to sus
tainability and scalability remain. Funding for program imple
mentation and sustainability is the most pressing challenge, 
along with treatment coverage for uninsured individuals. 
Modest public health funding for these impactful programs cou
pled with treatment coverage through public insurance or cost as
sistance programs could enable substantial scale-up of these 
approaches, harnessing the benefits of SSPs not only for the goal 
of eliminating HCV, but also as an entry to a broader range of 
key health care services.
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