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Abstract

Importance—Injection drug use is the primary mode of transmission for hepatitis C virus (HCV)
infection. Prior studies suggest opioid agonist therapy may reduce incidence of HCV among
people who inject drugs, however, little is known about its effects in younger injectors.

Objective—To evaluate whether opioid agonist therapy was associated with a lower incidence of
HCV in a cohort of young adult injectors.

Design—Observational cohort study conducted January 2000 through August 2013 with
quarterly interviews and blood samples.

Setting—San Francisco community outreach.

Participants—Young adult injectors (<30 years old) who were anti-HCV negative.
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Exposure(s)—Recent (within past 3 months) substance use treatment: no treatment, non-opioid
agonist forms of treatment, or opioid agonist therapy (methadone or buprenorphine) detoxification
or maintenance.

Main Outcome(s) and Measure(s)—Incident HCV infection documented with a new positive
HCV RNA result and/or a positive anti-HCV result. Cumulative HCV incidence rates and 95%
confidence intervals were calculated assuming a Poisson distribution. Cox Proportional Hazards
models were fit adjusting for age, gender, race, years of injection drug use, homelessness and
incarceration.

Results—Baseline characteristics of the sample (n=552) were: median age 23 (IQR: 20-26),
32% female, 73% Caucasian, 40% did not graduate high school, and 69% were homeless. Over
the observation period of 680 person-years (py), there were 171 incident cases of HCV (incidence
rate=25.1/100 py; 95% Cl: 21.6-29.2). The rate ratio was significantly lower for participants who
reported recent maintenance opioid agonist therapy (0.31; 95% CI: 0.14-0.65), but not for those
who reported recent non-opioid agonist forms of treatment (0.63; 95% CI: 0.37-1.08), or opioid
agonist detoxification (1.45; 95% CI: 0.80-2.69). After adjustment for other covariates,
maintenance opioid agonist therapy was associated with lower relative hazards for becoming
infected with HCV over time (AHR=0.39; 95% CI: 0.18-0.87).

Conclusions and Relevance—In this cohort of young adults who inject drugs, recent
maintenance opioid agonist therapy was associated with lower incidence of HCV. Maintenance
treatment with methadone or buprenorphine for opioid use disorders may be an important strategy
to prevent spread of HCV among young injectors.

Keywords
HCV; PWID; injection drug use; methadone; buprenorphine

Background

Injection drug use is the primary mode of transmission for hepatitis C virus (HCV)
infection,!: 2 accounting for at least half of all documented new infections, a figure which is
likely to be a significant underestimate.l: 3: 4 HCV is endemic among persons who inject
drugs, with estimates of prevalence ranging 60-90%.> Although newer medications for
HCV offer potential for cure with fewer side effects, treatment will come at great financial
cost. Furthermore, major barriers to HCV treatment for individuals who inject drugs exist
and will not be easily overcome.® Therefore, there is still a critical need for interventions
that can prevent new HCV infections in this group. Providing maintenance opioid agonist
therapy with methadone or buprenorphine for opioid use disorders is one strategy for
reducing injection drug use and the spread of HCV. Maintenance opioid agonist therapy
may facilitate injection cessation and thus reduce risk for HCV acquisition,” however,
treatment adherence can fluctuate among injectors, and not all treatment programs require
complete abstinence.® Two studies, a meta-analysis and pooled analysis study reported
reduced HCV incidence in association with opioid agonist therapy, with reductions ranging
from 40% to 60%.8 9 However, the studies in those two analyses were conducted in
populations of older patients and prisoners, and they predated the approval of buprenorphine
for the treatment of opioid dependence in 2002.
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Little is known about the effects of opioid agonist therapy in preventing HCV in younger
persons who inject drugs, and those treated in the era of buprenorphine. Younger injectors
are an important population to target as they are at the core of the HCV epidemic.10-15
Incidence rates are highest among new injectors, among which it is estimated that a quarter
will become infected after two years of injecting.16 Despite the fact that younger injectors
are a group at high risk for complications such as HCV and HIV, studies suggest that access
to treatment for substance use disorders, especially methadone maintenance therapy, in
young persons is limited.1” However, from 2002 to 2007, total numbers of buprenorphine
prescriptions have increased from approximately 50,000 to 5.7 million, and young adults
aged 21-30 are the age group most frequently receiving prescriptions.18 People seeking
opioid agonist therapy for opioid use disorders may prefer treatment with buprenorphine
over methadone,1? as it can be prescribed by non-specialist physicians in office-based
settings, dispensed by wide networks of community pharmacies, and self-administered
without daily observed dosing by treatment program staff. However, with less supervision,
buprenorphine patients also have opportunities to interrupt their treatment to engage in illicit
opioid use. For these reasons, studies that include young injectors, especially those treated
with buprenorphine, are needed to determine the current effectiveness of maintenance opioid
agonist therapy in reducing new HCV infections in real-world settings.

The purpose of this study was to assess whether opioid agonist therapy was associated with
a lower incidence of HCV in an observational cohort of young adults who inject drugs in
San Francisco. Participants in this prospective cohort underwent systematic testing for HCV
and reported information about substance use treatment every 3 months, providing a unique
opportunity to study the relationship between opioid agonist therapy and HCV incidence.
We hypothesized that self-reported treatment with maintenance opioid agonist therapy
(either methadone or buprenorphine) would be associated with lower incidence of HCV.

Methods and Materials

Study Sample and Design

This study analysis used observational data from the UFO Study, a prospective study of
young adult injectors in San Francisco designed to assess factors associated with incident
HCYV infection. Details of its study design and methods have been published previously.’: 14
In brief, participants were eligible if they were under age 30, reported injecting drugs in the
prior month, spoke English as their primary language, and if recruited in 2003 or later, did
not plan to travel outside of San Francisco within the next three months as high rates of
travel complicating follow-up were noted in the early period of recruitment.” The UFO
Study recruited, screened, and enrolled eligible injectors (negative for HCV antibody (anti-
HCV) or HCV RNA at baseline screening) for participation in prospective follow-up over
three separate waves, beginning in January 2000, February 2003, and May 2010,
respectively, through September 2012. Intermittent pauses in enrollment occurred in 2002,
2005, and 2009 due to funding lapses. In all waves, HCV testing and behavioral
questionnaires were administered quarterly among HCV negative participants. The
behavioral questionnaire, administered at quarterly intervals during follow-up, queried
participants regarding demographic factors, risk exposures (for example, types of drugs
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used, frequency of injection, and injection equipment sharing), and preventive behaviors (for
example, use of syringe exchange programs, and condom use). Although some questions
were modified slightly over the different waves, the focus was on quantitative assessment of
exposures associated with injection drug use, HCV and HIV infections throughout all time
periods.

The study conducted active outreach with participants using contact information that was
updated at each follow-up visit, including phone, e-mail, social and familial contacts as well
as street-based neighborhood searches where participants indicated they usually stayed.
Since 2007, the study followed participants (including collection of serology and exposure
information) who were incarcerated in the San Francisco jail if their stay was over 30 days.
Follow-up consisted of monthly “check-ins” and quarterly study visits that included
structured interviews and blood testing conducted at a community-based clinical research
site located in the Tenderloin area of San Francisco for the past 9 years (sites were located in
other neighborhoods, including the Mission, the Polk and Haight Ashbury districts prior to
2005). The study provided all participants with HIV and HCV prevention counseling, access
to sterile injection equipment, and referrals as needed or requested for medical care,
substance use treatment, and HCV care if new infections were detected. For this study, the
sample was restricted to participants who were anti-HCV negative at enroliment and who
had two or more study follow-up visits.

Study Outcomes

The primary outcome was incident HCV infection. Incident HCV was defined as: (1) a new
positive HCV RNA and/or anti-HCV test result following a previously documented anti-
HCV negative test; or (2) a positive HCV RNA test concomitant with a negative anti-HCV
test, which was considered an incident acute HCV infection. Quarterly HCV testing
included anti-HCV testing by enzyme immunoassay (EIA) (HCV EIA 2.0, Abbott
Laboratories, Abbott Park, IL, or EIA-3, Ortho Clinical Diagnostics, Raritan NJ, and HCV
RIBA™ 3.0 Test System (Novartis Vaccines & Diagnostics, Emeryville, CA.), as well as
HCV RNA testing using transcription mediated amplification (TMA) technique (dHCV
TMA assay component of the Procleix HIV-1/HCV assay, Gen-Probe Inc., San Diego, CA)
to detect early HCV infection.14 20

Study Predictors

The primary predictor of interest was receipt of treatment for an opioid use disorder, based
on subject self-report from quarterly interviews. We categorized recent treatment responses
into: no treatment, non-opioid agonist forms of treatment, opioid agonist detoxification, and
maintenance opioid agonist therapy. Non-opioid agonist forms of treatment could include
any non-medication assisted treatment such as 12-step groups, counseling and alternative
treatment (acupuncture, etc.). Recent opioid agonist therapy was defined as treatment with
either buprenorphine or methadone anytime within the past year at baseline screening
interview, past 3 months at quarterly interviews in waves 1 and 3, and the past week for
wave 2 participants (the time frame of the questions asked regarding opioid agonist therapy
in wave 2 was shortened as the study added questions examining very recent behaviors
associated with drug treatment program attendance). Participants who reported receiving
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multiple categories of treatment were classified hierarchically, such that if both maintenance
and detoxification were reported, we classified as maintenance. If both detoxification and
non-opioid agonist forms of treatment were reported, we classified as detoxification. For
waves 1 and 3 of the study, participants were asked specifically about use of opioid agonist
therapy for “detoxification” versus “maintenance” treatment. For wave 2, open-ended
responses describing the type of substance use treatment were grouped into non-opioid
agonist treatment, maintenance opioid agonist therapy, and opioid agonist detoxification;
participants in wave 2 who responded that they were treated with opioid agonist therapy but
did not specify further were labeled as maintenance. For this reason (and for the differing
time frame for the question for wave 2), we conducted additional exploratory analyses
restricting data from waves 1 and 3 only. We adjusted for the following covariates (which
were selected a priori) in multivariate models: age at baseline, gender, non-white race,
baseline number of years of injection drug use, homelessness and incarceration within the
previous three months.

Statistical Analysis

Baseline characteristics of the sample were assessed using simple tabulations and calculation
of measures of central tendency (means and medians) and statistical dispersion (standard
deviation (SD) and interquartile range (IQR)). Cumulative HCV incidence rates by
treatment status (no treatment, non-opioid agonist forms of treatment, opioid agonist
detoxification, maintenance opioid agonist therapy) were calculated using person-time of
observation, and 95% confidence intervals for the rates were calculated assuming a Poisson
distribution. Treatment reported at the time of the last HCV-negative blood sampling was
used for nonseroconverters; treatment reported at the time of the first HCV-positive blood
sampling was used for seroconverters. Occurrence dates of infection were imputed as the
midpoint of the interval between the dates of the last observed HCV-negative test result and
either the first HCV RNA-positive or first anti-HCV positive test result (with or without
concurrent HCV RNA detection). For 88 of 171 incident infections, HCV RNA was
detected in the acute window prior to antibody seroconversion. For these cases, the date of
infection was 30 days prior to the first positive TMA test result. This date is used because
the period in which HCV RNA is detectable but HCV antibody is not detectable is, on
average, 60 days.2%: 21 Survival time was defined as time from study enrollment to date of
HCV infection. Subjects entered into the analysis at the baseline visit and remained until
date of HCV infection, or were censored at August 21, 2013, or last interview date.
Censoring at last visit could occur for various reasons, including loss to follow-up and death.
Cox proportional hazards models were fit to evaluate the association between treatment
category and incident HCV adjusting for potential confounders (age, gender, non-white race,
number of years of injection drug use, homelessness and incarceration). Treatment,
homelessness and incarceration were treated as time-varying covariates in the Cox models.
Multiple imputation with chained equations was performed to impute the values of
predictors for visits where only laboratory testing, and not behavioral data, was collected.
Imputed values were obtained for a total of 11 observations: (1) 4 (0.7%) regular quarterly
interviews and (2) 7 interim visits. Additional exploratory analyses adjusted for number of
days injected in the past month, to assess whether frequency of injection might be a potential
mediator of relationships between opioid agonist therapy and HCV incidence, and also
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adjustment past month use of needle-syringe exchange programs. Adjusted hazard ratios
(HR) and 95% confidence intervals are reported. Spearman correlations were used to
evaluate potential collinearity between independent variables and covariates. All analyses
were conducted using two-sided tests and a significance level of 0.05. Cox models were
checked for violation of the proportional hazards assumption by assessing scaled Schoenfeld
residuals and log-minus-log survival plots for patterns of non-proportionality. Sensitivity
analyses were conducted restricting analysis to data from waves 1 and 3 since the
questionnaire format differed slightly in wave 2. All analyses were conducted with Stata
11.2 (College Station, TX).

Between January 2000 and August 2013 a total of 1548 participants were screened, 992
(64%) met eligibility criteria, 721 (73%) were enrolled and 552 (77%) were followed
(Figure 1). Participants who were enrolled and followed compared to participants who were
lost to follow-up did not differ in terms of gender, race/ethnicity, years of education, or
years injecting. Compared to enrolled participants who were lost to follow-up, enrolled
participants who were followed were older (median age=23 vs. 22, p<0.01), more likely to
inject every day in the past month (33% vs. 20%; p<0.01, more likely to use non-injection
methamphetamine (64% vs. 53%, p<0.01), more likely to have been in substance use
treatment (18% vs. 10%), to have received mental health counseling in the past 3 months
(26% vs. 16%, p<0.01), and less likely to have been incarcerated in the past 3 months (27%
vs. 38%, p<0.01). Characteristics of the sample (n=552) at study enrollment are shown in
Table 1. The median age was 23 (IQR: 20-26); two-thirds (68%) of participants were
Caucasian men, 40% reported they did not graduate high school, 69% were homeless or
unstably housed in the past 3 months, and 27% had been incarcerated in the past 3 months.
The median years injecting was 3.6 (IQR: 1.5-6.6); 34% were daily injectors and most
(60%) reported heroin as the drug they had “most often used” in the past month. The
majority (82%) reported no substance use treatment in the prior year, and 4% reported recent
opioid agonist treatment in the prior year.

The study observation period totaled 680 person-years (py), during which there were 171
incident cases of HCV for an estimated incidence rate of 25.1/100 py (95% CI: 21.6-29.2).
Participants completed a median of 3 behavioral interviews (IQR: 2 — 5), and the median
interval between interviews was 93 days (IQR: 56 — 131). Participants who reported
maintenance opioid agonist therapy in the past 3 months had lower incidence of HCV
compared to those who reported no treatment in the past 3 months (Table 2). The rate ratio
(RR) was significantly lower for participants who reported recent maintenance opioid
agonist therapy (0.31; 95% CI: 0.14-0.65), but not for those who reported non-opioid
agonist forms of treatment (0.63; 95% CI: 0.37-1.08), or opioid agonist detoxification (1.45;
95% CI: 0.80-2.69), compared to no treatment. Cox proportional hazards models which
were adjusted for age, gender, race/ethnicity, years injecting, recent incarceration, and
homelessness, demonstrated that maintenance opioid agonist therapy was independently
associated with significantly lower relative hazards for becoming infected with HCV over
time (AHR=0.39; 95% CI: 0.18-0.87) (Table 3). A model fit to examine mediation, with
adjustment for frequency of injecting (number of days injecting in the past month), showed
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that the association became attenuated (AHR=0.59; 95% CI: 0.27-1.26). On the other hand,
adjustment for use of needle-syringe exchange program had no substantive impact on the
maintenance opioid agonist therapy effect (AHR=0.39; 95% CI: 0.18-0.85).

In the sensitivity analyses restricting analyses to waves 1 and 3 (for which participants were
directly queried about detoxification versus maintenance so that no “unspecified” responses
remained) the results did not differ substantively. Again, the HCV incidence was lower
among participants who reported recent maintenance opioid agonist therapy compared to
those on no treatment (RR 0.37; 95% CI: 0.14-1.02, p=0.05), but HCV incidence was not
lower for those subjects who reported recent opioid agonist detoxification (RR 1.77; 95%
Cl: 0.95, 3.32, p=0.07).

Discussion

In this study of young adult injectors, we found that maintenance opioid agonist therapy
(either methadone or buprenorphine) for opioid use disorders was associated with more than
a 60% reduction in HCV incidence over time compared to no treatment.

These results are in concordance with prior studies conducted in other populations. A meta-
analysis by Hagan et al.,8 which included 8 studies published between 19962009, reported
a pooled relative risk of 0.60 (95% CI: 0.35-1.03) for incident HCV associated with opioid
agonist therapy. A pooled analysis of 6 UK studies by Turner et al. also reported that receipt
of OAT was significantly associated with lower relative odds for seroconversion (aOR 0.41;
95% CI: 0.21-0.82).° Our additional analyses adjusting for past month injection drug use
suggest that maintenance opioid agonist therapy reduces HCV incidence in part by
decreasing the frequency of injection, which will also lower risk of acquiring HIV and other
blood borne pathogens.22 Our additional finding of a higher incidence of HCV among
patients who reported recent opioid agonist detoxification compared to those who reported
no treatment is novel. Studies have demonstrated high relapse rates when buprenorphine and
methadone are discontinued, 23 24 suggesting that detoxification is a less effective treatment
strategy than maintenance treatment. Studies also have demonstrated an increased risk of
opioid overdose when patients relapse after premature detoxification or periods of
abstinence (e.g., incarceration),2> 26 and it may be that they also engage in injecting
behaviors that put them at higher risk of HCV acquisition in this period.

This is the first study of the effects of opioid agonist therapy on HCV to be conducted in
young adults who inject drugs, and as such it extends the literature by demonstrating the
potential benefits of maintenance opioid agonist therapy in reducing the incidence of HCV
infections in this age group. Young injectors are a major driving force in the epidemic of
HCV in the U.S.A. and Canada, and therefore are an important target for prevention.15
Buprenorphine is an efficacious treatment for youth with opioid use disorders.24 27 |n spite
of this, young adults who inject drugs often encounter significant barriers to receiving opioid
agonist therapy for the treatment of opioid use disorders,1” which is reflected in the general
low rates of self-reported use of methadone and buprenorphine in this study. Young adults
are typically characterized as having short addiction histories for which opioid agonist
maintenance therapy is considered excessive as federal regulations concerning patient
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admission criteria to methadone maintenance treatment (42 CFR 8.12 (e)) stipulate that a
person be addicted at least 1 year before admission for treatment and that a person under 18
years of age have had two documented unsuccessful attempts at short-term detoxification or
drug-free treatment within a 12-month period.28 Rules differ from state to state regarding
whether an adolescent may obtain substance use disorder treatment without parental
consent; however, in California non-emancipated minors seeking methadone treatment must
obtain parental consent and also pre-approval for treatment by the Department of Alcohol
and Drug Programs (ADP) Narcotic Treatment Program Licensing Branch.2® Although only
16 (2.9%) were minors at the time of the study, almost half (41%) of all participants
reported that they started injecting drugs at <18 years of age and may have benefited from
early initiation of opioid agonist therapy. In addition to these unique barriers for young
injectors, there are known barriers to opioid agonist therapy for all patients with opioid use
disorders including insufficient providers, treatment facilities and insurance coverage for
medications. Also, motivation to seek treatment may be lower among young adult injectors
who typically have fewer co-morbidities related to their substance use disorders.

Given that studies have shown frequent HCV seroconversion within the first few years of
initiating injection drug use,1® and evidence from this study that maintenance opioid agonist
therapy is associated with decreased HCV incidence among young adult injectors, opioid
treatment guidelines and regulations that defer opioid agonist therapy for young adults with
opioid use disorders may warrant reconsideration. Furthermore, in keeping with the concern
that the risk of opioid overdose increases following cessation of opioid agonist

therapy,26: 30. 31 these study results support the view of many addiction experts that
maintenance opioid agonist therapy, rather than detoxification, is a safer and more effective
strategy for preventing serious medical complications of opioid addiction in young adult
injectors.32

This study has some limitations. There were only a modest number of participants who
reported being treated with opioid agonist therapy, particularly buprenorphine; therefore, we
could not analyze the effects of buprenorphine and methadone separately. An additional
limitation of the study is that opioid agonist therapy was defined by self-report and not
confirmed by treatment episode data. It is possible that some participants might report
misinformation about treatment status (social desirability bias). Also, no specific duration of
treatment was used to differentiate detoxification versus maintenance, and therefore there
may have been some overlap. We assume these types of misclassification would bias to the
null, in which case our results would be an underestimate of the true effect. An additional
limitation is that the questionnaires for one wave of data collection only provided open-
ended responses on substance use treatment; therefore, some subjects were missing data on
whether recent opioid agonist therapy was for detoxification or maintenance. Furthermore,
there was a difference in the time frame of the questions asked regarding opioid agonist
therapy between waves 1 and 3 and wave 2, which only captured very recent (past week)
attendance. This should in theory bias our results to the null, which strengthens our findings.
Also, sensitivity analyses were performed excluding data from wave 2, and results were not
substantively changed. A major strength of the study is the repeated and accurate
ascertainment of the outcome measure of HCV incidence. This is the only study of which
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we are aware that performed systematic testing, including HCV viremia, at regular intervals
in order to measure true incidence of HCV.

In summary, among a cohort of young adult injectors, we found that report of recent
treatment with opioid agonist maintenance therapy was associated with lower incidence of
HCV. Our results suggest that treatment for opioid use disorders with maintenance opioid
agonist therapy can reduce transmission of HCV in young adults who inject drugs, and
should be offered as an important component of comprehensive strategies for primary HCV
prevention.
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Jan 2000-June 2002
Baseline Screen*: N=846

Eligible*: N=525
Enrolled: N=326
Wave 1
Follow up: =2 visits
N=238
Feb 2003-Sept 2008
Recruited: 11408
Baseline Screen**: N=380
Eligible®: N=242
Wave 2 Enrolled: N=196 \

L5 | Follow up: = 2 visits
N=125

May 2010-Aug 2013
Recruited: N=990
Baseline Screen**: N=322

Eligible*: N=225

Wave 3 Enrolled: N=199

Follow up: >2 visits
N =189

—

v

Total followed: N=552

Figure 1. UFO Study Cohort Participation: Waves 1,2,3 (2000-2013)
Wave 1 eligibility for baseline screening: age <30 years, active injection drug use in prior

month. No records were kept of the number recruited for Wave 1.

** Additional eligibility criterion for waves 2 and 3: no plans to travel in next 3 months.
Number recruited is an estimate based on records kept starting in 2006.

# Eligible for this analysis: anti-HCV negative on baseline screening.
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Table 1

Selected demographic and behavioral characteristics at study enrollment among young adult injectors
followed (N=552) in the UFO Cohort Study, San Francisco, CA, 2000 — 2013.

Characteristic | No. | %
Overall | 552 | 100.0
Study wave
2000 — 2002 238 | 43.1
2003 - 2009 125 | 22.6
2010 - 2013 189 | 34.2
Age, years
15-18 16 29
18-24 340 | 61.6
25-30 196 | 35.5
Gender
Female 176 | 31.9
Male 376 | 68.1

Education (n=549)
Less than high school 218 | 39.7
High school or more 331 | 603

Race (n=550)
Caucasian 402 | 731
Non-Caucasian 148 | 26.9

Homeless, past 3 months
No 170 | 30.8
Yes 382 | 69.2

Sexual behavior

Female@ 176 319
Heterosexual male 214 | 38.8
MSM 162 | 29.3

HIV Positive (n=475)
No 454 | 95.6
Yes 21 4.4

Age of first drug injection, years (n=551)

<18 227 | 412
18-19 115 | 20.9
=220 209 | 37.9

Duration injecting, years (n=551) | |
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Characteristic No. | %
<3 170 | 309
3-5 187 | 339
=6 194 | 352

Injected every day, past month
No 368 | 66.7
Yes 184 | 333

Drug injected most days, past month
Speed/methamphetamine 183 | 33.2
Heroin/heroin mix 330 | 598
Other 39 7.1

Injected alone, past 3 months (n=551)

No 248 | 45.0
Yes 303 | 55.0

Recent syringe exchangeb
No 124 225
Yes 438 | 775

Ever overdosed (n=548)

No 362 | 66.1
Yes 186 | 339

Overdose, past 3 months (n=551)

No 481 | 87.3
Yes 70 12.7

Incarcerated, past 3 months (n=549)

No 400 | 729
Yes 149 | 27.1

Recent drug treatment (n=551)¢
None 454 82.4
Non-OAT 46 8.4
OAT detoxification 28 5.1
OAT maintenanced 23| 42

Abbreviations: OAT, opioid agonist therapy
aFemale included women who had sex with men, as well as women who had sex with other women.

bTime frame is past 30 days in wave 1 and past 3 months for waves 2 and 3.

Page 14

Time frame is past year at baseline and past 3 months at follow-up in wave 1. Time frame is past week. for participants surveyed in wave 2, and

past 3 months for wave 3.

dIncludes OAT unspecified for wave 2 only.

JAMA Intern Med. Author manuscript; available in PMC 2015 July 19.



Page 15

Tsui et al.

*(suonoayui Jusprour) pouad %S aARIsod-ADH 18414 8U3 Jo (dn-mojjoy Burinp parosyuiun) ‘potsad awi aAneBaU-ADH 1SB] 8U} 18 91ISLIBI0RIRYD J0 JOIARYSG Buisn pajenajed sem souaproul

*AJUo Z anem Joy paiyioadsun | O sapnjoul

q

"€ BABM 10} sypuow ¢ Ised pue ‘g anem ul pakaains siuedionied Jog aam 1sed si aliely Wi T dAeM Ul dn-mo)|o4 18 syluow € 1sed pue auljaseq e Jeak 1sed si awel) awi Lo

Uo1IeAIBS(O JO SIeak-uosiad ‘O Ad ‘Adesays 1siuobe pioido ‘| O :suoneinsIqqy

100> (S90'vT0)T€0 (I8T'T¥) 98 18 L gRURLRUIEW 1VO
€z0  (69z'o80) syt (EvL'8e) TV L2 T X019p 1O
600  (80T',€0)€90 (962'80T)6LT  ¥8 ST 1VO-UuoN
T (ree'e'ee) 28 88Y 8eT 3UON

eSUow ¢ 1sed quswiesn Bnig

(c62'912) TS 089 T.T lleJ9A0

anfea-d (12 %56) 2(1D %56) OAd N o1sLIg)dRIBYD BUljeseq

oney srey Jeak uosiad ADH
Jad aduapiou| 1uspIou|

"€T0C — 000¢ WO ‘09s1dueld

ues ‘Apms 10yoD 04N ayl ul (Z6S=N) pamoj|o} si019aful 1inpe BunoA ul papuane sweiboud uswieal) Bnip Jo adA1 pue uondajul ADH UspIdu|

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Author Manuscript

JAMA Intern Med. Author manuscript; available in PMC 2015 July 19.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Tsui et al. Page 16

Table 3

Multivariate Cox proportional hazards model of independent predictors of incident HCV infection in young
adult injectors followed (N=552) in the UFO Cohort Study, San Francisco, CA, 2000 — 2013.

Characteristic | AHRC | 95% ClI | P
Drug treatment, past 3 months&
None Referent | Referent
Non-OAT 0.71 041,120 | 0.20
OAT detox 1.39 0.73,2.67 | 0.32
OAT maintenanceP 0.39 0.18,0.87 | 0.02
Age, years | 0.99 | 0.94,1.04 | 0.66
Duration injecting, years | 1.03 | 0.98, 1.07 | 0.24
Gender
Female 1.00 Referent
Male 0.72 0.52,1.00 | 0.05

Race/ethnicity
Caucasian 1.00 Referent

Non-Caucasian 1.17 0.82,1.67 0.37

Homeless, past 3 months
No 1.00 Referent
Yes 1.22 0.86,1.74 | 0.26

Incarcerated, past 3 months
No 1.00 Referent
Yes 1.58 1.12,2.23 | <0.01

Abbreviations: OAT, opioid agonist therapy; AHR, adjusted hazard ratio; Cl, confidence interval.

aTime frame is past year at baseline and past 3 months at follow-up in wave 1. Time frame is past week for participants surveyed in wave 2, and
past 3 months for wave 3.

bIncludes OAT unspecified for wave 2 only.

C_ .. . A . .
For time-dependent covariates, HRs were calculated using time-dependent Cox proportional-hazards regression.
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