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Background. Persons who inject drugs are at increased risk for acquiring hepatitis C virus (HCV). Medications for opioid use 
disorder (MOUD) are associated with reduced injection drug use (IDU) frequency among persons with opioid use disorder (OUD). 
However, whether HCV treatment uptake or changes in IDU frequency differ by HIV serostatus among persons receiving MOUD is 
incompletely understood.

Methods. A secondary analysis was performed of data collected from 2 prospective cohort studies of participants with (PWH) 
or without HIV with Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition–diagnosed OUD who were initiated on 
methadone, buprenorphine, or naltrexone.

Results. Of 129 participants, 78 (60.5%) were HCV antibody positive. PWH underwent increased HCV viral load testing (76.7% 
vs 43.3%; P = .028), but HCV treatment rates did not differ (17.6% vs 10.0%; P = .45) by HIV status. Participants without HIV 
reported a greater reduction in mean opioid IDU at 90 days (10.7 vs 2.0 fewer days out of 30; P < .001), but there were no 
group differences at 90 days. Stimulant use did not differ between groups. Urine opioid positivity declined from baseline to 90 
days among the entire cohort (61.4% to 38.0%; P < .001) but did not differ by HIV serostatus.

Conclusions. PWH who received MOUD underwent higher rates of follow-up HCV testing, but HCV treatment rates did not 
significantly differ by HIV serostatus. Participants without HIV on MOUD reported a greater reduction in opioid IDU. Improved 
integration of concomitant OUD with HCV and HIV screening, linkage to care, and treatment are needed for persons without HIV.
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Hepatitis C virus (HCV) is the most common bloodborne path-
ogen in the United States, affecting 4.1 million people, and is 
associated with cirrhosis, liver failure, and hepatocellular carci-
noma [1]. Persons who inject drugs (PWID) are at increased 
risk for acquisition and transmission of HCV [2] as well as 
HIV [3]. Of note, the prevalence of injection drug use (IDU) 
has increased, particularly among younger individuals in US 
suburban settings [4], as well as psycho-stimulant use, in com-
bination with opioids, leading to twin epidemics [5].

Direct-acting antivirals (DAAs) are highly effective 
evidence-based HCV treatments that lead to cure of HCV 
[6]. Yet, in spite of their availability, uptake and initiation are 
low among PWID [7] and those with HIV/HCV coinfection 
[8–11]; the latter are at risk for more rapid progression to liver 
cirrhosis [12]. Treatment of acute HCV among PWID has the 
potential to serve as a preventative measure for HCV transmis-
sion, and increased uptake has been associated with reduction 
in prevalence of chronic HCV [13].

Medications for opioid use disorder (MOUD; eg, buprenor-
phine, methadone, and extended-release naltrexone) are an 
evidence-based strategy to address opioid addiction and are as-
sociated with reduced opioid IDU [14–20]. However, MOUD 
retention and opioid abstinence may be affected by 
co-stimulant use [21]. For PWID, MOUD is also associated 
with increased self-reported retention and uptake of DAA 
treatment; however, the HCV cascade of care highlights impor-
tant gaps [22], and successful HCV treatment strategies involve 
a multidisciplinary effort in care coordination and case man-
agement, particularly for those with psychiatric illness or sub-
stance use disorder [23, 24].
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To our knowledge, no previous studies have examined the 
HCV care cascade among HCV/HIV-coinfected persons in 
the context of receiving MOUD. Thus, our primary aim was 
to assess the HCV treatment cascade among PWID with opioid 
use disorder (OUD) who were initiated on MOUD, specifically 
comparing persons with HIV (PWH) with those without HIV 
infection. Secondarily, we aimed to assess whether receipt of 
MOUD would modulate opioid IDU and stimulant use fre-
quency, which are 2 risk factors that are associated with in-
creased risk of HCV transmission.

METHODS

Data Collection and Sample Size

Our secondary analysis stems from data that were obtained 
from 2 National Institutes of Health–sponsored prospective 
observational cohort studies, Project MAT BIO (The Impact 
of HIV Infection on Immunologic, Transcriptomic, and 
Metabolomic Signatures of Medication-Assisted Therapy for 
Opioid Addiction) [25] and Persistence (Evaluating the Role 
of Medication Treatments for OUD in HIV-1 Persistence for 
PWH and OUD) [26].

As previously published, the aim of MAT BIO was to assess 
for differences in immunologic markers between PWH and 
those at risk for HIV with OUD who were initiated on 
MOUD [25]. Participants with Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM-5)–diagnosed 
OUD with and without HIV were screened and enrolled on the 
day they were to initiate treatment with methadone or bupre-
norphine in the community. Participants with a previous diag-
nosis of HIV were eligible if they were virally suppressed (HIV 
viral load <200 copies/mL) on antiretroviral treatment (ART). 
After informed consent was obtained, participants completed 
baseline interview assessments and blood draws for the parent 
grant immunobiological assessments before initiating 
MOUD; follow-up interviews and blood draws were also com-
pleted on day 7, day 14, and months 1, 3, and 6. Participants 
were not excluded from follow-up interviews or blood draws 
if they stopped MOUD treatment. A total of 112 participants 
were enrolled in the MAT BIO study (n = 31 with HIV and n 
= 81 without HIV) between April 2018 and March 2020.

The aim of Project Persistence was to assess the role of 
MOUD in HIV-1 persistence and reactivation, as previously 
described [26]. PWH with DSM-5 moderate to severe OUD 
who were virally suppressed through ART were screened and 
enrolled on the day they were to be initiated on methadone, bu-
prenorphine, or extended-release naltrexone in the community 
[26]. After informed consent was obtained, participants com-
pleted baseline interview assessments and blood draws for the 
parent grant immunobiological assessments before starting 
MOUD, as well as interviews and blood draws at the month 
1 and 3 study visits. Seventeen participants with HIV were 

enrolled in Persistence [26]. No intervention or study medica-
tions were delivered during either longitudinal cohort study. 
Participants were enrolled from December 2018 through June 
2022. More detailed methods regarding recruitment, enroll-
ment, and ethical oversight in each study have been previously 
published [25, 26].

Interview questions were similar for both the MAT BIO and 
Persistence research projects, including baseline (before MOUD 
initiation) demographics, medical history, current medications, 
HIV medication type (if PWH), and mental health and substance 
use disorder diagnoses via the Mini International Neuropsychiatric 
Interview (MINI) [27]. Retention on MOUD was collected via self- 
report, and medical record extraction was used for persons lost to 
project follow-up. Self-reported days of opioid use per month via 
the timeline follow back (TLFB) method [28] was examined at 
each study visit, and self-reported stimulant use, including cocaine 
and methamphetamine, was assessed via the Alcohol, Smoking and 
Substance Involvement Screening Test (ASSIST, version 3.0) [29] 
at baseline, month 3 (MAT BIO and Persistence), and month 6 
(MAT BIO). Eleven-panel urine toxicology screens (Abbott), in-
cluding methadone, opiates, oxycodone, fentanyl, buprenorphine, 
amphetamine, cocaine, methamphetamine, and alcohol, were ob-
tained at baseline and follow-up study visits for both parent projects 
[25, 26].

Upon enrollment in the parent studies, participants under-
went rapid HCV and HIV testing. Participants with a newly re-
active rapid HIV (OraQuick ADVANCE Rapid HIV-1/2 
Antibody Test) or HCV (OraQUICK HCV test) test were re-
ferred by research study staff for confirmatory blood testing 
(HIV VL and HCV antibody with reflex RNA, Quest 
Diagnostics). Participants (MAT BIO or Persistence) who en-
dorsed a previous positive HIV or HCV diagnosis were directly 
referred to Quest Diagnostics to undergo a fourth-generation 
HIV antigen-antibody test and HIV VL or an HCV antibody 
test with reflex confirmatory testing by research staff. Only par-
ticipants who had confirmed HIV VL suppression were eligible 
for parent study participation. HIV VL was obtained at baseline 
and at months 3 (MAT BIO and Persistence) and 6 (MAT BIO). 
HCV VL was repeated at months 3 (Persistence) and 6 (MAT 
BIO). A rapid HIV and HCV test was repeated at month 6 
(MAT BIO) study visits for those who tested negative at baseline 
[25, 26]. Information regarding HCV DAA treatment initiation 
and completion was collected via self-report during patient inter-
views and entered into a secure database (REDCap, Vanderbilt 
University). Data were retrospectively extracted for our analysis.

Analysis Plan
Primary Outcome
Our primary outcome was the proportion of participants who 
completed the HCV care cascade. Baseline and follow-up HCV 
testing (HCV ab and VL) and treatment data were collected 
from both longitudinal parent cohort studies and evaluated 
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in this retrospective analysis. From these data, HCV care cas-
cades were created for the entire cohort as well as by HIV seros-
tatus. Participants who endorsed previous HCV treatment were 
excluded from the HCV care cascades.

Secondary Outcomes
Our secondary outcomes were change in opioid IDU and stim-
ulant use among the whole cohort and by HIV serostatus from 
baseline to 90 days after initiation of MOUD. Self-reported in-
jection opioid use was assessed from TLFB data collected at 
baseline and at 90-day (month 3) follow-up after initiating 
MOUD and defined as mean proportion of opioid IDU over 
30 days. Opioid use was also assessed via urine toxicological 
data obtained at baseline and 90 days. Stimulant use (any route) 
was assessed for the cohort and by HIV serostatus at baseline 
and 90 days, defined as proportion of participants who utilized 
stimulants through either self-report (ASSIST self-reported use 
—yes/no) or biological (urine toxicology detection—yes/no) 
data. Participants who did not complete either TLFB or 
ASSIST for the 90-day period were excluded from the analysis.

Statistical Analysis

To assess whether stepwise progression through the HCV care 
cascade was dependent on HIV status (primary outcome), a series 
of chi-square tests were used. Generalized linear regression models 
were utilized to assess for changes in self-reported opioid IDU and 
stimulant use from baseline to 90 days after initiation of MOUD 
(secondary outcomes). Mean (number of days injecting opioids 
over 30 days) self-reported opioid IDU was modeled with a 
Poisson distribution and log link function. Stimulant use was 
modeled with a binary distribution with a log link function. All 
models included a compound symmetry covariance structure to 
account for intraparticipant correlations. In addition to the prima-
ry variables of HIV status, time, and a time-by-HIV status interac-
tion, some models also included the following covariates: gender, 
age, race, educational attainment, homeless status, and form of 
MOUD. Models of dichotomous urine toxicology results for stim-
ulants and opioids (heroin, fentanyl, nonprescribed pharmaceuti-
cal opioids, fentanyl) were run using predictors for observation, 
HIV status, and an observation-by-HIV status interaction. Data 
were analyzed using SAS software, version 9.4 (Cary, NC, USA).

RESULTS

Baseline Characteristics

Participants were predominately male, White, and non-Hispanic 
(Table 1). All participants with HIV were on ART and virally sup-
pressed at baseline and 3-month follow-up. Approximately one- 
third (n = 40, 31%) of participants were homeless in the 30 days 
before study enrollment (Table 1). Buprenorphine (n = 68, 
52.7%) and methadone (n = 55, 42.6%) were the 2 most frequent 
forms of MOUD, followed by extended-release naltrexone (n = 6, 

4.7%). HCV antibody serostatus was high (n = 78, 60.5%), partic-
ularly among PWH (n = 40, 83.3%). A significant proportion of 
participants had utilized opioids in the 3 months before study en-
rollment (n = 112, 86.8%), predominantly with intravenous hero-
in (n = 49, 38.3%). Eighty-two (63.6%) participants had a urine 
toxicology screen that was positive for heroin, while 27 (20.9%) 
participants were positive for fentanyl. Sixty-one (47.3%) partici-
pants endorsed cocaine use in the past 3 months, while 5 (3.9%) 
participants, all persons without HIV, endorsed methamphet-
amine use. Fifty-six (46.7%) participants had a DSM-5 diagnosis 
of cocaine use disorder via the MINI. There was a statistically sig-
nificant difference between gender, age, race, educational attain-
ment, homeless status, MOUD form, HCV antibody serostatus, 
and a diagnosis of bipolar disorder between PWH and partici-
pants without HIV (Table 1). Participants without HIV were 
more likely to carry a diagnosis of bipolar disorder. Retention in 
the parent cohort study project interviews was 66.7% at month 
3 follow-up, and retention on MOUD for those who had an inter-
view at each time point was 91%, 80%, and 78% at months 1, 3, 
and 6, respectively, for MAT BIO [25], as well as 89% and 72% 
at months 1 and 3 for Persistence [26].

HCV Care Cascade

Among the 129 subjects, 78 (60.5%) were HCV antibody posi-
tive, of whom 61 self-reported a positive HCV status before base-
line testing and 31 (39.7%) self-reported receipt of previous 
treatment, with 28 (87.5%) endorsing a sustained virologic re-
sponse (SVR). SVR was confirmed with HCV VL testing by 
study staff. One previously treated participant without HIV 
was reinfected with HCV. Forty-seven participants were previ-
ously untreated, of whom 37 (78.7%) attended a follow-up ap-
pointment, 26 (55.3%) underwent follow-up HCV VL testing, 
20 (42.6%) were HCV VL positive, 6 (12.8%) were started on 
DAA therapy, and 5 (10.6%) achieved SVR (Figure 1A). When 
grouped by HIV serostatus, participants without HIV underwent 
a significantly lower rate of follow-up HCV VL confirmatory 
testing (43.3% vs 76.5%; P = .03) (Figure 1B and C). There was 
no significant difference with respect to initiation onto (17.6% 
PWH vs persons without HIV 10%; P = .45) or completion of 
DAA therapy (11.8% PWH vs persons without HIV 10%; P = 
.85). Twenty-four PWH self-reported previous receipt of HCV 
treatment (83.3% endorsing SVR) at enrollment compared 
with 8 participants (100% endorsed SVR) without HIV.

Injection Opioid Use

In an unadjusted model of injection opioid use, we observed 
a significant reduction in use over observations (P < .001), 
with a significant main effect of HIV status (P < .001), and a sig-
nificant HIV*observation interaction (P < .001) (Figure 2A). 
Most participants endorsed injection heroin use, as reflected 
in the IDU variable. Participants without HIV notably self- 
reported a higher proportion of opioid IDU at baseline 
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compared with PWH (21.0 days vs 11.2 days out of 30; P < .001) 
and experienced a much larger decline in self-reported opioid 
IDU from day 0 to day 90 after initiating MOUD (10.7 fewer 
days vs 2.0 fewer days out of 30; P < .001). Among the entire 

cohort, the number of positive opioid urine toxicology samples 
was statistically significantly reduced from baseline to 90 days 
(61.4% to 38.0%; P < .001); however, there was no significant 
difference when stratified by HIV serostatus (48.9% to 32.9% 

Table 1. Baseline Characteristics of the Entire Cohort and Subdivided by HIV Serostatus

Variable
Total 

(n = 129) %
HIV Positive 

(n = 48) %
HIV Negative 

(n = 81) % P Value

Gender .003

Male 93 72.1 40 83.3 53 65.4

Female 34 26.4 6 12.5 28 34.6

Transgender (male to female) 2 1.6 2 4.2 0 0

Age, median (SD), y 41 31 (53) 53 47 (59) 35 29 (45) <.001

Race <.001

White 76 58.9 60 74.1 16 33.3

Black 31 24.0 12 14.8 19 39.6

>1 race or other race 8 6.2 2 2.5 6 12.5

Hispanic 39 30.2 15 31.3 24 29.6 .85

Homeless—past 30 d 40 31.0 22 45.8 18 22.2 .005

Educational attainment (HS equivalent or greater) 102 79.1 31 64.6 71 87.7 .004

Controlled environment .066

Jail or prison 19 14.7 10 20.8 9 11.1

Alcohol or drug treatment 9 7.0 1 2.1 8 9.9

MOUD prescribed <.001

Buprenorphine 68 52.7 33 68.8 35 43.2

Methadone 55 42.6 12 25.0 43 53.1

Extended-release naltrexone 6 4.7 3 6.3 3 3.7

Prescribed HIV ART 48 – 48 100 – – –

MOUD retention through 90 d 86 66.7 32 66.67 54 66.67 1.00

HIV VL <200 copies/mL 48 – 48 100 – – –

CD4 count, mean (SD) 555.5 373.5 (949.5) 555.5 373.5 (949.5) – – –

Hepatitis C ab positive 78 60.5 40 83.3 38 46.9 <.001

Urine toxicology screen positive at baseline

All opioids 83 64.3 24 50.0 59 72.8 .38

Heroin 82 63.6 24 50.0 58 71.6 .01

Fentanyl 27 20.9 14 29.2 13 16.0 .08

Fentanyl and heroin 21 16.3 9 18.8 12 14.8 .56

Stimulants 51 39.5 17 35.4 34 42.0 .46

ASSIST any opioid use past 3 mo 112 86.8 36 75.0 76 93.8 .002

ASSIST any stimulant use past 3 mo 62 48.1 19 39.6 43 53.1 .14

Cocaine 61 47.3 19 39.6 42 51.9 .18

Methamphetamine 5 3.9 0 0 5 6.2 .09

TLFB reported use (not as prescribed) at baseline

Heroin use, intranasal 46 36.0 16 33.3 30 37.5 .63

Heroin use, injection 49 38.3 14 29.7 35 43.8 .10

Fentanyl use, injection 1 0.8 1 2.1 0 0 .38

Oxycodone use 3 2.3 0 0 3 3.75 .29

Morphine use 2 1.6 2 4.2 0 0 .14

Methadone use 5 3.9 3 6.3 2 2.5 .36

MINI substance use disorder

Cannabis 28 23.3 7 15.2 21 28.4 .10

Cocaine 56 46.7 21 45.7 35 47.3 .86

MINI disorder

Major depressive 46 38.3 13 28.3 33 44.6 .07

Bipolar 24 20.0 4 8.7 20 27.0 .02

Generalized anxiety 10 8.3 1 2.2 9 12.2 .09

PTSD 21 17.5 5 10.9 16 21.6 .13

Abbreviations: ART, antiretroviral therapy; ASSIST, Alcohol, Smoking and Substance Involvement Screening Test; HS, high school; MINI, Mini International Neuropsychiatric Interview; 
MOUD, medication for opioid use disorder; PTSD, post-traumatic stress disorder ; TLFB, timeline follow back; VL, viral load. Bolded data mean statistically significant at p < 0.05.
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PWH vs 72.5% to 43.2% persons without HIV; P = .22). Next, 
when adjusting for baseline differences in gender, age, race, ed-
ucational attainment, housing status, and MOUD, the only co-
variate that was significant was the form of MOUD, with 
participants receiving buprenorphine endorsing lower opioid 
IDU from baseline to 90 days (P < .05), compared with partic-
ipants receiving methadone.

Stimulant Use

In an unadjusted model, there was no significant decline in any 
route of stimulant use among the cohort from baseline to 90 

days after initiation of MOUD (39.5% to 30.2%; P = .75). 
Proportion of stimulant use was noted to decrease from base-
line to 90 days (40.0% vs 30.0%; P = .51) among participants 
without HIV and slightly increased among PWH (23.0% vs 
25.0%; P = .13); however, this was not significant (Figure 2B). 
Additionally, we observed no significant effect of time, HIV 

Figure 1. A, HCV care cascade among persons with OUD who are receiving 
MOUD. B, HCV care cascade of PWH with OUD who are receiving MOUD. C, H-
CV care cascade of persons without HIV with OUD who are receiving MOUD. A-
bbreviations: Ab pos, antibody positive; Appt, appointment; DAA, direct-acting 
antiviral therapy; HCV, hepatitis C virus; MOUD, medications for opioid use disor-
der; OUD, opioid use disorder; PWH, persons with HIV; SVR, sustained virologic re-
sponse; VL, viral load.

Figure 2. A, Unadjusted self-reported injection opioid use from baseline to 90 
days, grouped by HIV serostatus. B, Unadjusted self-reported stimulant use from 
baseline to 90 days, grouped by HIV serostatus.
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status, or their interaction. Inclusion of the previously men-
tioned covariates did not change this result.

DISCUSSION

To our knowledge, this is the first study to assess for differences 
in HCV testing and treatment uptake by HIV serostatus among 
a cohort of persons with OUD who were receiving MOUD in 
the community. This retrospective analysis is further strength-
ened by its utilization of prospective longitudinal data from 2 
cohorts of participants with and without HIV with OUD who 
were initiating MOUD in community settings. This analysis ex-
amined completion of HCV testing as well as follow-up ap-
pointment attendance and receipt of care in the community 
in the 2 parent cohort studies. Further, there was no direct in-
tervention or treatment for HIV, HCV, or OUD by study staff 
in the parent cohort studies. As such, our analysis provides a 
real-world assessment of the HCV care continuum. The HCV 
care cascade reflects a high rate of HCV antibody testing and 
follow-up appointment attendance; however, there was dimin-
ished HCV VL testing and initiation onto DAAs. Most notably, 
in this evaluation there was a significantly lower number of par-
ticipants without HIV who completed follow-up HCV VL test-
ing compared with PWH after receiving the same referral to a 
commercial laboratory. This discrepancy may be related to 
lower contact with health care providers among participants 
without HIV at baseline or lower health literacy regarding the 
importance of HCV screening and treatment, and thus lower 
motivation to undergo follow-up HCV VL testing. For in-
stance, PWH who are uninsured or underinsured may receive 
Ryan White HIV/AIDS services for primary care, including 
HCV and OUD assessment and treatment, or essential support 
services [30] and undergo more frequent laboratory monitor-
ing of HIV VL. Nevertheless, low rates of initiation onto 
DAA therapy were observed regardless of HIV serostatus. 
This finding is concerning, particularly given the abundant 
health care resources available to PWH and in light of high at-
tendance at follow-up appointments and high adherence to 
MOUD among enrolled participants. As such, our HCV care 
cascade indicates continued missed opportunities to engage per-
sons with OUD who are receiving MOUD to evaluate HCV in-
fection and initiate HCV treatment. It is vital to integrate both 
infectious diseases screening and therapy with concomitant 
treatment for OUD, which has been recommended by the 
National Academies of Science, Engineering, and Medicine 
(NASEM) [31–33]. This evaluation of the HCV care cascade 
among a contemporaneous cohort of persons with OUD re-
ceiving MOUD in the community reflects a significant need 
to improve screening with follow-up HCV VL testing, initia-
tion of DAA treatment, and completion of therapy among per-
sons regardless of HIV serostatus. HCV is now curative, and 
any opportunity to be able to increase cure of a potentially fatal 

disease is paramount. A previously published study supports 
high retention in care and initiation of and adherence to 
DAAs among persons with OUD while on MOUD [34]. 
Given that the state in which this study was conducted, 
Connecticut, is a Medicaid expansion state [35], where DAA 
[36] and MOUD are covered [37], as well as the availability 
of hands-on HCV and HIV treatment through multidisciplin-
ary services [38], there are many missed opportunities to inter-
vene early to ensure that patients who would be eligible for 
treatment are not overlooked.

Our analysis further examined whether receipt of MOUD 
would modulate opioid IDU frequency among those with HCV 
and whether this would differ by HIV serostatus. We found that 
receipt of MOUD reduced self-reported IDU frequency in both 
groups from baseline to 90 days after receipt of MOUD. 
Further, participants without HIV had a higher baseline mean 
proportion of self-reported opioid IDU and a greater reduction 
in self-reported opioid IDU at 90 days. To our knowledge, this 
is the first study to examine opioid IDU behavior in persons on 
MOUD with HCV by HIV serostatus. Given that both groups 
were started on MOUD in the parent cohort trials and PWH 
were virally suppressed at baseline per study inclusion criteria, per-
haps PWH had greater prior contact with the health care system at 
baseline compared with participants without HIV, thus providing 
increased opportunity to receive counseling regarding transmis-
sion of bloodborne pathogens. The biological data (urine toxicol-
ogy) confirmed a reduction in opioid use among the entire cohort 
from baseline to 90 days after receipt of MOUD, which is support-
ed by previous studies [14–20]. Further, though there was a de-
cline in proportion of opioid-positive urine samples in both 
groups from baseline to 90 days, there was no significant differ-
ence when stratified by HIV serostatus. These findings would 
have been further strengthened by comparison to a group of par-
ticipants who were not on MOUD; however, the parent cohort 
studies were not powered to assess for this difference.

We also examined whether receipt of MOUD would modulate 
stimulant use among participants with OUD and if there was a dif-
ference between PWH and participants without HIV. Our analysis 
found that the use of stimulants was high in this cohort (48.1%), 
primarily of cocaine. However, there was no statistically significant 
change in self-reported or biologically confirmed stimulant use 
from baseline to 90 days among PWH or participants without 
HIV following initiation of MOUD. Previous studies of the effect 
of MOUD on stimulant use are conflicting, with some evidence 
that higher-dose buprenorphine (16 mg) may reduce cocaine 
use [39], while it has also been found that persons who use meth-
amphetamine or amphetamine may have lower opioid abstinence 
and receipt of or retention on MOUD [21]. In our cohort, meth-
amphetamine use was very low. In the parent studies, MAT BIO 
and Persistence, there was high retention on MOUD among all 
participants, even among those who endorsed stimulant use, 
though we did not specifically examine for opioid abstinence.
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In our adjusted analysis, receipt of buprenorphine did ap-
pear to be significantly associated with a greater self-reported 
reduction in opioid IDU compared with receipt of methadone. 
This relationship also does not appear to differ by HIV serosta-
tus. Importantly, a recent publication from the same cohort 
found that high-dose methadone (>85 mg) or buprenorphine 
(≥16 mg) was significantly associated with retention on 
MOUD; however, differences in IDU by MOUD dose were 
not compared [40]. Our results differ from a Cochrane 
Review of 31 trials and 5430 participants that found that there 
was no difference between high-dose buprenorphine and 
methadone with respect to suppression of heroin use [41].

Lastly, participants in both cohort studies endorsed a signifi-
cantly higher proportion of heroin use at baseline than fenta-
nyl, which was unexpected given the rising rates of 
fentanyl-associated overdose deaths seen throughout the 
United States [42]. Upon review of urine toxicology at baseline, 
fentanyl was found in the urine of 20.9% of participants, but the 
proportion of positive fentanyl urine samples did not differ by 
HIV serostatus. It is likely that participants who self-endorsed 
injection heroin use were unaware of the increased supply of 
fentanyl and fentanyl contamination of heroin that was avail-
able in Connecticut and were likely injecting both substances.

Our analysis had a few limitations. First, while we assessed data 
from 2 prospective cohorts of persons with OUD initiated on 
MOUD, the parent trials were not designed to include a compar-
ison group not on MOUD. Thus, we were unable to assess how 
much of a treatment effect MOUD had on reducing opioid IDU 
or stimulant use compared with an untreated group. Next, our 
analysis examined 2 groups, PWH with confirmed HIV VL sup-
pression who were likely highly engaged with care and a second 
group (participants without HIV) that likely had limited health 
care engagement at baseline, which may limit interpretation of 
our results. Further, follow-up durations in the parent trials for 
participants enrolled in MAT BIO (6 months) and Persistence 
(3 months) were comparatively short; thus it is possible that longer 
follow-up would have led to a more pronounced effect of MOUD 
on the HCV care cascade as well as on opioid IDU or stimulant 
use. Previous studies have found a positive effect of MOUD on 
HIV VL suppression [43–45] after longer durations of receipt of 
MOUD. In the parent trials, following a new diagnosis of HCV, 
participants were referred by study staff to their clinicians for eval-
uation for treatment. All participants with a positive HCV anti-
body on rapid testing were referred for confirmatory HCV 
antibody and HCV VL testing at a commercial laboratory, and re-
sults were shared with clinicians if the patients approved via a 
signed medical release of information form. HCV VL testing 
was again repeated at 3 (Persistence) and 6 months (MAT BIO) 
for those with newly diagnosed HCV to assess for SVR and those 
who were HCV negative to assess for new infection. Our HCV 
testing strategy was dependent on participants attending an out-
side laboratory rather than receiving a 1-time on-site HCV 

antibody test with confirmatory assessment. HCV rapid antibody 
screening with reflex confirmatory testing is an important compo-
nent of the HCV care cascade in terms of reducing loss to follow- 
up [46]. Furthermore, this vulnerable population, particularly 
those without HIV, would have greatly benefited from interaction 
with patient navigators, which is an evidence-based strategy to im-
prove HCV testing, appointment attendance, and HCV treatment 
[47]. Our sample size was also small, which limits the strength of 
our conclusions or the generalizability regarding differences in 
HCV treatment follow-up as well as opioid IDU or stimulant 
use by HIV serostatus. Lastly, given that this population demon-
strated strong engagement via high adherence to MOUD and 
VL suppression among PWH, our results may not be generalizable 
to populations with more heterogeneous VL suppression.

CONCLUSIONS

Our analysis suggests that while initiation and maintenance on 
MOUD were high in both parent cohort studies, subsequent con-
firmatory HCV testing was poor among participants without HIV, 
indicating that this population may need improved integration of 
OUD and HCV screening and linkage to care. This is particularly 
valid in a Medicaid expansion state like Connecticut. Additionally, 
we found that MOUD may modulate opioid IDU, especially 
among participants at risk for HIV. Nevertheless, improved strat-
egies to integrate care for both OUD and infectious diseases re-
gardless of HIV status are needed [32, 48].
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