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Background.  Evidence that opioid agonist therapy (OAT) is associated with increased odds of hepatitis C virus (HCV) treat-
ment initiation among people who use drugs (PWUD) is emerging. The objective of this study was to determine the association 
between current OAT and HCV treatment initiation among PWUD in a population-level linked administrative dataset.

Methods.  The British Columbia Hepatitis Testers Cohort was used for this study, which includes all people tested for or diag-
nosed with HCV in British Columbia, linked to medical visits, hospitalizations, laboratory, prescription drug, and mortality data 
from 1992 until 2019. PWUD with injecting drug use or opioid use disorder and chronic HCV infection were identified for inclusion 
in this study. HCV treatment initiation was the main outcome, and subdistribution proportional hazards modeling was used to as-
sess the relationship with current OAT.

Results.  In total, 13 803 PWUD with chronic HCV were included in this study. Among those currently on OAT at the end of 
the study period, 47% (2704/5770) had started HCV treatment, whereas 22% (1778/8033) of those not currently on OAT had started 
HCV treatment. Among PWUD with chronic HCV infection, current OAT was associated with higher likelihood of HCV treatment 
initiation in time to event analysis (adjusted hazard ratio 1.84 [95% confidence interval {CI}, 1.50, 2.26]).

Conclusions.  Current OAT was associated with a higher likelihood of HCV treatment initiation. However, many PWUD with 
HCV currently receiving OAT have yet to receive HCV treatment. Enhanced integration between substance use care and HCV treat-
ment is needed to improve the overall health of PWUD.

Keywords.   hepatitis C virus; people who inject drugs; opioid agonist therapy; care cascade; linked data.

People who use drugs (PWUD), including people who have 
current or previous history of injecting drug use (IDU), are dis-
proportionately represented among those living with hepatitis 
C virus (HCV) infection. In British Columbia, Canada, the pop-
ulation prevalence of HCV infection is estimated to be 1.2% [1], 
whereas prevalence among people who inject drugs (PWID) is 
estimated to be 32%[2], with similar patterns mirrored glob-
ally[3]. Despite the disproportionate burden of HCV infection 
among PWID and PWUD, HCV treatment initiation among 
these groups remains lower than non-PWUD [4, 5].

Mortality from drug related causes among PWUD has also 
increased substantially in recent years, largely driven by opioid 
overdoses [6]. The impact of interventions such as opioid ag-
onist therapy (OAT) on preventing or reducing opioid-related 
harms is well established. OAT reduces the risk of opioid over-
dose death [7, 8], decreases incidence of human immunodefi-
ciency virus (HIV) [9, 10] and HCV acquisition [11, 12] and 
reduces HCV reinfection risk [13, 14] as well as increases an-
tiretroviral treatment (ART) adherence among PWID living 
withHIV [15, 16]. Although impact of OAT is well known, ac-
cess to and initiation of OAT remains suboptimal [17].

Retention in OAT is also generally low; among people who 
begin methadone treatment, 46–65% discontinue in the first 
year [18, 19], and among those receiving buprenorphine/nal-
oxone, 40–70% discontinue treatment in the first 6  months 
[20, 21]. It remains unclear if currently receiving OAT at time 
of HCV treatment assessment, or length of retention on OAT, 
is associated with HCV treatment initiation, completion, or 
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sustained virologic response (SVR) [22, 23]. Although OAT 
has been found to increase likelihood of linkage to HCV care, 
longitudinal studies with large sample sizes are lacking [24]. 
Previous studies have enhanced understanding of barriers and 
facilitators of HCV treatment among PWUD; however, there 
are limited data on impact of integration of HCV treatment and 
OAT on HCV treatment initiation. The assessment of the in-
tersection between HCV treatment, drug use, and OAT could 
identify more holistic approaches toward health and wellness 
among PWUD.

The objective of this study was to describe patterns of HCV 
treatment initiation in relation to differing lengths of retention 
on OAT, and to determine the association between current OAT 
and HCV treatment initiation among PWUD diagnosed with 
chronic HCV infection in a population-level linked adminis-
trative data set.

MATERIALS AND METHODS

Study Population

The BC Hepatitis Testers Cohort (BC-HTC) was used for this 
analysis, which includes all individuals tested for or diagnosed 
with HCV in British Columbia since 1992, linked to various 
province-wide registries including data on medical visits, hos-
pitalizations, and ambulatory care visits until 31 December 
2015, and all prescription drugs (PharmaNet includes all pre-
scriptions dispensed in the province), public health labora-
tory testing, and mortality data until 30 June 2019 [25, 26] 
(Supplementary Table 1). The BC-HTC construction and data 
linkage was reviewed and approved by the research ethics board 
at the University of British Columbia (H14-01649). For this 
analysis, we selected all people diagnosed with chronic HCV 
infection (RNA positive), and either identified as: “ever PWID” 
from 1 January 1996 to 30 June 2019, as indicated by a previ-
ously validated algorithm (Supplementary Table 2; “IDU-2M” 
algorithm used has 78% sensitivity and 83% specificity) [2], or 
"non-IDU PWUD,” based on not being identified as a PWID 
but having ever received OAT, as indicated by an OAT dispen-
sation record in the BC PharmaNet database from 1 January 
1996 to 30 June 2019. OAT dispensations were identified by 
selecting drug identification numbers (DINs) that are specific 
to OAT and not pain, which was verified by subject matter ex-
perts (Supplementary Table 2). Participants with no evidence 
of HCV treatment, whose last HCV RNA result was negative, 
after a previous positive HCV RNA result, were excluded due to 
likely spontaneous or natural HCV clearance.

Study Measures

HCV treatment initiation was assessed using PharmaNet HCV 
treatment dispensation data from 1992 up to 30 June 2019, with 
date of treatment initiation assigned as the dispensation date. 
Treatment initiation was defined as at least one dispensation; 

completion of the regimen was not required. OAT status was as-
sessed using PharmaNet OAT dispensation data from 1 January 
1996 to 30 June 2019. We created 2 different variables for OAT; 
one was a time-varying variable for current OAT, and the other 
was an anchored variable for recent, past, or never OAT. The 
time-varying variable for current OAT allowed a gap of less 
than or equal to 7 days between subsequent OAT dispensation 
records before a participant was counted as being “off OAT” 
(Supplementary Figure 1). If a subsequent OAT dispensation 
record did not occur after 7 days, participants were counted as 
“off OAT” from the date last covered by a dispensation, based 
on BC OAT Prescribing Guidelines [27]. Participants continued 
to be counted as “off OAT” either until a new OAT dispensa-
tion occurred or end of study follow-up. This 7-day margin 
between dispensation records was used to account for gaps in 
dispensation resulting from short periods of missed doses, or 
receiving OAT while hospitalized or incarcerated, as medica-
tions may not be recorded in PharmaNet in those situations. 
The second anchored variable for OAT, classified participants as 
never receiving OAT at all in the data set, recently having OAT 
(<6 months before HCV treatment initiation, or <6 months be-
fore 30 June 2019 if untreated), or having past OAT (last dose 
of OAT at least >6 months before HCV treatment initiation, or 
6 months before 30 June 2019 if untreated). All other covariates 
were considered as “ever” during the study period or anchored 
at the end of the study period (as specified in Table 1).

OAT Retention Cascade Construction

To create a cascade of retention in OAT, all those participants 
who had a record of OAT dispensation on or covering 30 June 
2019 were identified, and their length of retention in OAT was 
characterized by assessing the preceding length of time they 
had continuously received OAT dispensations [28]. We used 
the current OAT study measure, then looked at how many 
days prior to 30 June 2019 had been covered continuously by 
OAT. We then created the OAT care cascade by grouping par-
ticipants by the length of the preceding time they had received 
OAT continuously for: <3 months, 3–6 months, 6–12 months, 
12–24 months, or >24 months. We assessed the proportion of 
people in each cascade stage who had received HCV treatment 
as of 30 June 2019, and the proportion of people in the previous 
cascade stage who were retained in the next cascade stage.

Statistical Analysis

To model the relationship of a time-varying covariate such 
as current OAT status on HCV treatment initiation, time to 
event analysis was chosen. To account for significant changes 
over time in the HCV treatment paradigm, the analysis period 
to determine the impact of OAT on HCV treatment initiation 
was restricted to the DAA era, which was deemed to begin on 
27 October 2013, when the first DAA containing regimen was 
approved by Health Canada for treatment of chronic HCV 
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Table 1.  Comparison of Characteristics Between Recent, Past, and Non-PWID Receiving Opioid Agonist Therapy Diagnosed With Chronic Hepatitis C 
Virus (HCV) Infection, in the BC-HTC from 2013 to 2019

Characteristics
Overall  

N = 13 803

N (%) N (%)

Male sex 9204 67

Birth cohort

  <1945 110 1

  1945–1964 6198 45

  1965–1974 3935 29

  >1974 3560 26

Ethnicity

  Other 13353 97

  East Asian 119 1

  South Asian 218 2

  Unknown 113 1

Material deprivation quintilea

  Q1 (most privileged) 1962 14

  Q2 1695 12

  Q3 2085 15

  Q4 2944 21

  Q5 (most deprived) 4830 35

  Unknown 287 2

Social deprivation quintilea

  Q1 (most privileged) 997 7

  Q2 1264 9

  Q3 1607 12

  Q4 2577 19

  Q5 (most deprived) 7071 51

  Unknown 287 2

Urbanicitya

  Rural 1246 9

  Urban 12468 90

  Unknown 89 1

HIV/AIDS coinfectionb 1409 10

HBV coinfectionb 1056 8

Active TB coinfectionb 118 1

Liver cirrhosisb 842 6

Harmful alcohol useb 6680 48

Major mental illness diagnosisb 7459 54

Stimulant useb 6739 49

Opioid useb 7144 52

Opioid agonist therapyc

  Never 4594 33

  Recent 6897 50

  Past 2312 17

Injecting drug use

  Non-IDU 2159 15

  PWID 11644 85

  Past 6164 45

HCV treatment initiation

  Untreated 9321 68

  Treated with interferon-free DAA regimen 4360 32

  Treated with interferon-containing regimen 122 1

Died during study follow-up (all causes) 2164 16

Abbreviations: BC-HTC, British Columbia Hepatitis Testers Cohort; DAA, direct acting antiviral; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; PWID, 
people who inject drugs; Q, quintile; TB, tuberculosis.
aAnchored at end of study period. 
bEver during study period. 
cNever opioid agonist therapy (OAT); during study period, recent OAT; <6 months before HCV treatment initiation, or 30 June 2019 if untreated, or past OAT; 6 months before HCV treatment 
initiation, or 30 June 2019 if untreated. 
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infection. Participants were followed from 27 October 2013 if 
they were already determined to be HCV RNA positive prior to 
this date (including treatment naive, as well as previously treated 
but no SVR or reinfected). Participants who were not HCV 
RNA positive on 27 October 2013 were followed from the date 
they were confirmed HCV RNA positive (see Supplementary 
Table 2 for case definition). All participants were followed until 
HCV treatment initiation, death, or 30 June 2019, whichever 
came first. The analysis was also performed with an unre-
stricted observation period (eg, from 1 January 1996 to 30 June 
2019) to determine if the DAA period-only analysis introduced 
any bias. Adjusted and unadjusted models were fit with cur-
rent OAT as the time-dependent exposure covariate, and HCV 
treatment initiation as the outcome of interest using Fine-Gray 
subdistribution proportional hazards modelling to account for 
the presence of competing mortality risk. Confounding factors 
included in the adjusted models were, identified through a dir-
ected acyclic graph (Supplementary Figure 2). Confounding 
factors adjusted for in multivariable models were sex, age, eth-
nicity, material and social deprivation, urban versus rural loca-
tion, HIV coinfection, cirrhosis, major mental health disorder, 
harmful alcohol use, stimulant use, and opioid use.

RESULTS

Characteristics of Study Cohort

There were 19  108 participants identified in the BC-HTC 
who were diagnosed with chronic HCV infection and history 
of either IDU or OAT, up to 30 June 2019 (Figure 1). From 27 
October 2013 up to 30 June 2019 in the DAA era, there were 
13 803 people identified with chronic HCV infection and history 
of either IDU or OAT (Table 1). Among these, 84% (11 644/13 
803) were PWID, and 15% (2159/13 803) had no history of IDU 
but had ever received OAT (“non-IDU PWUD”). This was sim-
ilar to the proportions observed in the overall cohort, with 86% 

(16 399/19 108)  identified as PWID, and 14% (2709/19108) 
non-IDU PWUD (Supplementary Table 3). In the cohort fol-
lowed during the DAA era, people living with HIV/AIDS or 
HBV coinfection made up 10% (1409/13803) and 8% (1056/13 
803)  of the study population, respectively (Table 1). Harmful 
alcohol use and major mental illness diagnosis was identified 
among 48% (6680/13 803) and 54% (7459/13 803) of partici-
pants and were both highest among past PWID. Among recent 
and past PWID, 52% (2865/5480) and 69% (4297/6164) had a 
history of opioid use, respectively, whereas 56% (3076/5480) 
and 59% (3663/6164) had a history of stimulant use.

Exposure to OAT and HCV Treatment Initiation Overall

Overall, 39% (7390/19 108) of participants had never received 
OAT (Figure 1, Supplementary Table 3). This was lower among 
participants followed during the DAA era, with only 33% 
(4594/13 803) never receiving OAT (Table 1). The majority of 
participants overall never started treatment for HCV (60%; 11 
547/19 108). Among participants followed during the DAA era, 
68% (9321/13 803) were untreated, with almost all those treated 
receiving an interferon-free DAA regimen (4360/4482), as op-
posed to an interferon-containing DAA regimen (Table 1).

OAT Retention Cascade and HCV Treatment Initiation

Overall, there were 5770 participants on OAT as of 30 June 2019 
(Figure 2). Among all those currently on OAT as at this date, 
47% (2704/5770) had started HCV treatment at any time up 
until then. As length of time retained in OAT increased, the pro-
portion of people who had received HCV treatment increased. 
By the final stage of the OAT retention cascade, where those 
remaining had been retained continuously in OAT >24 months, 
58% (1290/2227) had started HCV treatment. This contrasted 
with PWUD not currently on OAT at the end of the study pe-
riod, with only 22% (1778/8033) having started HCV treatment 
The number of people in each subsequent OAT retention cas-
cade stage decreased as the length of time continuously retained 
in OAT increased.

Association Between Current OAT and HCV Treatment Initiation

In the DAA era in univariate analysis, current OAT was signif-
icantly associated with HCV treatment initiation (hazards ratio 
[HR] 1.50 [95% confidence interval {CI)} 1.41, 1.59], Table 2), 
which remained significant in multivariate model (adjusted 
HR [aHR] 1.50 [95% CI 1.40, 1.61], Table 2). In the overall 
population, OAT was also significantly associated with HCV 
treatment initiation in both unadjusted and adjusted analyses 
(Supplementary Table 4). From 1 year post HCV RNA diagnosis 
onward in both the DAA era and in the overall study period, 
those currently on OAT have a higher probability of starting 
HCV treatment to those not on OAT, and the probability of 
HCV treatment initiation remains proportional between both 
groups (Figure 3, Supplementary Figure 3).

Figure 1.  OAT history and HCV treatment initiation among PWUD diagnosed 
with chronic HCV infection in the BC-HTC from 27 October 2013 to 30 June 2019. 
Abbreviations: BC-HTC, British Columbia Hepatitis Testers Cohort; HCV, hepatitis C 
virus; OAT, opioid agonist therapy; PWUD, people who use drugs.
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DISCUSSION

Our study used an innovative approach to examine the impact 
of engagement in OAT programs on HCV treatment initiation 
among PWUD. This approach includes incorporation of the 
temporal effects of engagement in OAT (eg, recent, past, or cur-
rent OAT), as well as the length of retention in OAT. Our study 
shows that currently being on OAT has a clear association with 
HCV treatment initiation both in the DAA era and historically 
prior to DAAs, and these findings provide further rationale to 
increase integration of HCV treatment with substance use serv-
ices, in an effort to intensify HCV treatment initiation.

HCV treatment initiation was associated with current OAT 
in the proportional hazards modelling, which may be due to 
multiple factors. The association may be present because cur-
rent OAT has a direct causal effect on HCV treatment initia-
tion, or because the group of people on OAT are different from 
the group of people off OAT, due to systematic bias. The differ-
ence between the 2 groups may be related to people currently 
on OAT having more regular contact with healthcare providers 
(HCPs), compared to those not on OAT, which would afford 
greater opportunity to be assessed for and offered HCV treat-
ment. Healthcare utilization patterns were not investigated in 
this study. However, previous studies have found regular health-
care utilization is still common among PWUD not engaged in 
OAT [28]; therefore, increased contact with HCPs may not 
completely explain this. People currently on OAT may have 
greater financial and social stability due to decreased illicit drug 
use and increased disposable income. This could reduce com-
peting priorities and afford more personal resources to dedicate 
toward health and wellbeing, such as engaging in HCV treat-
ment. These explanations are not mutually exclusive though, 
and may both play a role in the association between higher 
HCV treatment initiation and current OAT.

Attitudes have been observed in qualitative studies among 
HCV and addiction treatment providers suggesting they be-
lieve PWUD not on OAT are unstable, and unable to adhere 
to HCV treatment, and therefore they do not offer them HCV 

treatment [29–32]. While this belief among treatment providers 
could contribute to the higher HCV treatment initiation asso-
ciated with current OAT, it does not fully explain it, as we ob-
served that even among people never on OAT, the proportional 
HCV treatment initiation was similar to those with recent OAT 
(Figure 1). Treatment gatekeeping contributes to stigma and 
discrimination experienced by PWUD, and may hamper ef-
forts to achieve HCV elimination goals. At the same time, there 
are clearly multiple HCV treatment providers who are treating 
PWUD who have never been engaged in OAT, and more re-
search on the strategies that these providers use to engage pa-
tients could help to provide better training and support to other 
HCV treatment providers. Patient-centered care that restores 
the agency of PWUD, granting them more control over deci-
sions related to their healthcare, has been proposed as a way to 
improve addiction treatment and OAT [33]. This could also be 
considered as a potential solution to increase HCV treatment 
initiation for all PWUD, regardless of OAT status. Additional 
strategies to increase HCV treatment initiation among PWUD 
not engaged in OAT should also be explored, such as experi-
ential worker (peer)-based outreach strategies, and expanding 
testing and treatment in prisons.

The proportion of people who received HCV treatment in-
creased as the length of retention in OAT increased. This 
suggests that improved OAT retention may facilitate HCV treat-
ment initiation and other improved health outcomes, although 
also highlighting that survival analysis approaches that take into 
account variable lengths of follow-up time are important for 
these investigations. PWUD who are yet to receive HCV treat-
ment are frequently labeled “hard to reach,” yet many of them 
are currently receiving OAT. In this study, “hardly reached” 
by HCV treatment providers may be a more apt description, 
providing an area for healthcare systems to focus on to adapt 
and enhance integration between substance use care, primary 
care, and HCV treatment. These findings are consistent with 
previous studies focused on OAT retention [28] and suggests 
the need to continue improving access and retention on OAT. 

Figure 2.  OAT retention cascade for PWUD with chronic HCV as of 31 December 2019 (gray arrows are proportion of previous bar who were retained in next cascade 
stage) in the BC-HTC. Abbreviations: BC-HTC, British Columbia Hepatitis Testers Cohort; HCV, hepatitis C virus; OAT, opioid agonist therapy; PWUD, people who use drugs.
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Table 2.  Hazard Ratios (HR) for Association Between Hepatitis C Virus (HCV) Treatment Initiation and Current Opioid Agonist Therapy (OAT) From Fine-
Gray Subdistribution Models Among People Who Use Drugs (N = 13 803) in the BC-HTC from 2013 to 2019

Covariates
Unadjusted HR  
(95% CI)

Adjusted HR  
(95% CI)

Current OATa

  No 1.00 (Ref.) 1.00 (Ref.)

  Yes 1.50 (1.41, 1.59) 1.50 (1.40, 1.61)

Sex

  Male 1.00 (Ref.) 1.00 (Ref.)

  Female 0.99 (.93,1.05) 0.99 (.93, 1.07)

Birth cohort

  >1974 1.00 (Ref.) 1.00 (Ref.)

  1965–1974 0.97 (.89, 1.06) 0.95 (.86, 1.04)

  1945–1964 1.42 (1.31, 1.53) 1.4 (1.28, 1.53)

  <1945 1.15 (.80, 1.63) 1.25 (.84, 1.86)

Ethnicity

  Other 1.00 (Ref.) 1.00 (Ref.)

  East Asian 1.17 (.87, 1.58) 1.29 (.89, 1.87)

  South Asian 1.04 (.82, 1.33) 0.99 (.74, 1.34)

  Unknown 1.13 (.82, 1.56) 1.43 (1.01, 2.03)

Material deprivation quintileb

  Q1 (most privileged) 1.00 (Ref.) 1.00 (Ref.)

  Q2 0.96 (.86, 1.07) 0.97 (.86, 1.10)

  Q3 1.03 (.93, 1.15) 1.04 (.93, 1.17)

  Q4 1.03 (.93, 1.13) 1.05 (.95, 1.17)

  Q5 (most deprived) 0.83 (.76, .90) 0.88 (.79, .97)

  Unknown … …

Social deprivation quintileb

  Q1 (most privileged) 1.00 (Ref.) 1.00 (Ref.)

  Q2 0.88 (.77, 1.02) 0.93 (.80, 1.09)

  Q3 0.94 (.82, 1.07) 0.98 (.85, 1.13)

  Q4 0.94 (.84, 1.07) 0.93 (.81, 1.07)

  Q5 (most deprived) 0.85 (.76, .95) 0.87 (.76, .98)

  Unknown … …

Urbanicityb

  Urban 1.00 (Ref.) 1.00 (Ref.)

  Rural 0.86 (.79, .95) 0.93 (.84, 1.04)

  Unknown … …

HIV/AIDS coinfectionc

  No 1.00 (Ref.) 1.00 (Ref.)

  Yes 1.66 (1.53, 1.80) 1.79 (1.64, 1.96)

Liver cirrhosisc

  No 1.00 (Ref.) 1.00 (Ref.)

  Yes 1.39 (1.22, 1.58) 1.23 (1.06, 1.41)

Harmful alcohol usec

  No 1.00 (Ref.) 1.00 (Ref.)

  Yes 1.09 (1.03, 1.15) 1.03 (.97, 1.11)

Major mental illness diagnosisc

  No 1.00 (Ref.) 1.00 (Ref.)

  Yes 1.14 (1.08, 1.21) 1.16 (1.09, 1.24)

Stimulant usec

  No 1.00 (Ref.) 1.00 (Ref.)

  Yes 0.91 (0.85, 0.96) 0.88 (.82, .94)

Opioid usec

  No 1.00 (Ref.) 1.00 (Ref.)

  Yes 0.98 (.92, 1.04) 0.89 (.83, .95)

Abbreviations: BC-HTC, British Columbia Hepatitis Testers Cohort; CI, confidence interval; DAA, direct acting antivirals; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immuno-
deficiency virus; HR, hazard ratio; OAT, opioid agonist therapy; PWUD, people who use drugs; Q, quintile; TB, tuberculosis. 
aOAT variable used in models is dynamic, time-varying categorical covariate, with OAT yes or no updated daily based on whether or not this day was covered by a dispensation record. 
bAnchored at end of study period. 
cEver during entire study period. Excluded due to collinearity.
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Improving access to and retention on OAT may also reduce the 
impact of opioid overdose, protect against HCV infection or re-
infection among PWID, and improve access to and retention in 
the HCV care cascade.

Although we attempted to adjust for events that could 
hinder or accelerate the chance that HCV treatment would 
happen, due to the nature of administrative health data, some 
of the measurements obtained and used in this study may not 
represent the full extent of what occurs at the patient level. 
The introduction of DAAs in more recent years, and subse-
quent removal of treatment restrictions means that the like-
lihood of PWID and PWUD starting HCV treatment could 
have changed over time. Our study restricted the observation 
period to just the DAA era, as well as the entire observable 
period to account for these changes, finding little difference 
in the impact of OAT on HCV treatment initiation in the 2 
time periods. This study included people with both opioid 
and stimulant use, which was determined based on diag-
nostic codes in administrative data, not self-reported drug 
use; therefore, it is likely an underreport of both stimulant 
and opioid drug use and is an inherent limitation in using ad-
ministrative data. We assessed the impact of current OAT on 
HCV treatment initiation among all PWUD, which may have 
included some people who only use stimulant drugs, poten-
tially reducing the observed impact of current OAT. Although 
people who exclusively use stimulants would not benefit from 
OAT, 67% of PWID in British Columbia reported concurrent 

opioid and stimulant drug use in the last 7 days in a recent 
survey of harm reduction site clients [34]. Therefore, there 
may still be benefit from the integration of HCV treatment 
with OAT for people who use stimulant drugs if they also 
use opioid drugs. Further characterization of stimulant use 
among PWUD diagnosed with HCV in British Columbia is 
warranted to better understand the needs of this group.

Overall, these findings suggest that increased integration 
of HCV treatment with OAT—in addition to lowering bar-
riers to OAT access, increasing coverage of OAT services, and 
improving retention on OAT—may improve HCV treatment 
initiation among PWID and PWUD. These strategies could en-
able achievement of HCV elimination targets and reduce the 
impact of harms associated with opioid drug use. To maximize 
the effectiveness of HCV elimination strategies and interven-
tions to increase HCV treatment initiation, PWUD must be 
involved in designing public health policies, particularly those 
to support engagement or re-engagement with harm reduc-
tion (including OAT) and HCV treatment. Codesign and open 
policy approaches to HCV elimination may result in more 
people-centered strategies, fostering greater overall wellness 
and achievement of health equity for PWUD.
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Consisting of data provided by the authors to benefit the reader, the posted 
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Figure 3.  Predicted HCV treated (survival) proportion from Cox proportional hazards model with 95% confidence intervals for those without OAT compared to those with 
current OAT (time-varying covariate). Model was fit among 13 803 PWUD contributing 61 305.87 person years of follow-up time in the BC-HTC from 27 October 2013 to 30 
June 2019. X axis shows time from HCV RNA positive result (or from 27 October 2013 if diagnosed prior to then) to HCV treatment initiation or death or censoring (30 June 
2019) from 27 October 2013 to 30 June 2019. Y axis shows probability of not receiving HCV treatment at any time point during the observation period, since HCV RNA diag-
nosis or beginning of the observation period. Abbreviations: BC-HTC, British Columbia Hepatitis Testers Cohort; HCV, hepatitis C virus; OAT, opioid agonist therapy; PWUD, 
people who use drugs.
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