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Abstract

Background: Direct acting antivirals (DAAS) have revolutionized management of hepatitis C
virus (HCV), but treatment uptake remains low among persons who inject drugs (PWID). We
report the continuum of care for HCV and describe predictors of treatment with DAAs among
PWID in Seattle.

Methods: We analyzed data from the 2018 Seattle area National HIV Behavioral Surveillance
(NHBS) survey of PWID. Persons >18 years of age who injected drugs in the past year and
completed the core NHBS survey, a local survey supplement, and rapid HCV antibody testing
were included. Among those who screened HCV antibody positive, we calculated proportions and
95% confidence intervals for self-reported steps along the HCV care continuum. Multivariable
logistic regression was used to calculate the adjusted odds (AOR) of having received DAA therapy.

Results: The sample included 533 PWID, 376 (71%) of whom tested positive for antibodies to
HCV. Among those who were HCV antibody positive, 94% reported any prior HCV test, 81%
reported a prior confirmatory test, and 68% reported a prior HCV diagnosis. Of those diagnosed,
26% had undergone treatment and 18% had been cured. In a multivariate model, being one year
older (AOR 1.05 per year, 1.01-1.08) was predictive of DAA treatment, while homelessness (AOR
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0.39, 0.19-0.80) and female gender (AOR 0.36, 0.16-0.78) were associated with a lower odds of
DAA therapy.

Conclusions: Despite widespread HCV testing among PWID in Seattle, treatment uptake
remains low in the DAA era. In particular, treatment of women, younger adults and persons living
homeless is lagging behind.

Keywords
hepatitis c; people who inject drugs; continuum of care; DAA therapy

1. INTRODUCTION

Direct acting antivirals (DAAS) have revolutionized the landscape of hepatitis C virus
(HCV) care, allowing for shorter, safer, and more effective treatment of chronic HCV
infection. Regardless of genotype, cure rates for chronic HCV now exceed 95%, both for
treatment naive and treatment experienced patients in the clinical trial literature (Afdhal et
al., 2014; Asselah et al., 2018; Bourliére et al., 2017; Corcorran and Scott, 2018; Feld et al.,
2015; Forns et al., 2017; Foster et al., 2015; Jacobson et al., 2017; Zeuzem et al., 2018), with
real world effectiveness trials showing sustained virologic response (SVR) rates of 87-90%
among historically undertreated populations such as people who inject drugs (PWID)
(Hajarizadeh et al., 2018). This success has led to a shift in the approach to treating HCV,
with U.S. and international guidelines now recommending treatment of all adults with
chronic HCV infection, including those with an active substance use disorder (WHO, 2018;
AASLD, 2019). The advent of DAA therapy has similarly created an unprecedented
opportunity to eliminate HCV, and in 2016, the World Health Organization (WHO) outlined
strategic targets to help achieve global elimination of viral hepatitis by 2030 (WHO, 2016).
However, despite these ambitious targets, the success of elimination efforts remains
predicated on the ability to test and treat key populations at highest risk for contracting and
transmitting HCV, a task that has historically been challenging.

In the United States, injection drug use remains the most common risk factor for ongoing
HCYV transmission, and from 2009 to 2017, rates of acute HCV increased rapidly among
persons aged 20 — 29 years and 30 — 39 years, two age groups most affected by the ongoing
opioid epidemic (CDC, 2019; Gomes et al., 2018; Zibbell et al., 2018). Despite the high
burden of HCV among people who inject drugs, U.S. based data on the continuum of HCV
care for PWID in the DAA era are limited, and what data do exist suggest HCV treatment
uptake remains low among PWID, well below the 80% target set forth by WHO (Brown et
al., 2017; Falade-Nwulia et al., 2019; Morris et al., 2019; Tsui et al., 2019).

Using data from the 2015 Seattle area National HIV Behavioral Surveillance (NHBS) survey
of PWID, we previously published one of the few U.S based analyses of the hepatitis C
continuum of care among PWID in the DAA era (interferon was last routinely used in
Washington state in 2013) (Tsui et al., 2019). In that study we found a high prevalence of
prior testing among HCV-positive PWID in Seattle and King County, but large gaps in the
continuum of care for HCV treatment. Since data collection in 2015, there have been several
changes to the landscape of HCV care, including the approval of pan-genotypic regimens
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(e.g. sofosbuvir-velpatasvir and glecaprevir-pibrentasvir) and the introduction of simplified
treatment guidelines (AASLD, 2019). Similarly, there have been several advances in the
public health response to HCV at the local, national and international level, most notably the
creation of WHO?’s global viral hepatitis elimination targets (WHO, 2016), the development
of a national strategy for the elimination of hepatitis B and C (National Academies of
Sciences, 2016), elimination of sobriety and advanced fibrosis requirements for Washington
state Medicaid patients (AASLD, 2019; Silverman, 2016), and the establishment of a
statewide plan for HCV elimination in Washington state, which has streamlined and reduced
DAA prior authorization requirements for Washington Medicaid patients (WSDOH, 2019).
These changes, paired with broader experience treating PWID with DAAs over the past
several years (Bouscaillou et al., 2018; Dore et al., 2016; Grebely et al., 2018; Hajarizadeh
et al., 2018; Morris et al., 2017), make updated care continuum data of particular interest.

In this study we used data from the 2018 Seattle area NHBS survey of PWID to describe the
updated HCV continuum of care among PWID in the Seattle metropolitan area. As part of
this analysis we compared steps along the continuum of care between 2015 and 2018, and
we evaluated differences in the care continuum by age and gender. Additionally, we
evaluated predictors of prior receipt of DAA therapy, versus no treatment or failed
interferon-based therapy, in an effort to better understand persistent gaps in care delivery 5
years into the DAA era.

2. METHODS
2.1. Study Sample

This study analyzed data from the 2018 Seattle area NHBS survey of PWID. NHBS is a
national survey, administered by the Centers for Disease Control and Prevention (CDC), that
conducts behavioral surveillance among persons at high risk for HIV infection. The NHBS
survey is currently administered in 22 metropolitan areas and focuses on three distinct risk
groups for HIV infection: men who have sex with men (MSM), PWID, and persons at
increased risk for heterosexually acquired HIV. Additional details on NHBS survey
methodology have been previously published (Lansky et al., 2007).

Study participants were recruited via respondent driven sampling (RDS), a form of snowball
sampling where participants are paid a small sum of money to recruit their peers. Persons
were eligible to complete the NHBS survey if they were >18 years of age, injected drugs in
the past year, lived in King or Snohomish County, and were able to complete the survey in
English or Spanish. In addition to completing the core NHBS survey, participants were
asked to complete a local survey supplement focusing on hepatitis C and rapid HCV and
HIV antibody tests (OraSure Technologies). For the purposes of this study, the analytic
sample was restricted to those persons who had completed the core NHBS survey, the local
survey supplement, and a rapid HCV antibody test.

2.2. Data Collection

All surveys were administered by trained interviewers at community sites in King County,
Washington from June to November 2018. Details of the local study procedures have been
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previously published (Burt et al., 2017; Tsui et al., 2019). To confirm history of injection
drug use, participants were screened for physical evidence of recent drug use and asked
detailed questions about drug preparation and injection practices. After providing informed
consent, participants were given an interviewer-administered survey, which included
information on medical history, sociodemographic characteristics, and sexual and drug-use
practices. Questions on prior HCV testing, diagnosis and treatment were split between the
core NHBS survey and the local survey supplement. Following survey completion, all
participants were offered rapid HCV and HIV antibody testing (OraSure Technologies), for
which a separate consent was provided. All participants received $25 for completing the
survey, $25 for completing HIV testing, and $20 for each enrollment referral (up to 5).

No personal identifiers were collected as part of the NHBS and local surveys. This analysis
was conducted for the purposes of public health surveillance by the HIV/STD Program at
Public Health — Seattle & King County and did not require approval by an institutional
review board.

2.3. Measures

The primary outcomes of interest were self-reported steps along the HCV care continuum
and predictors of DAA therapy. Steps along the HCV care continuum included prior receipt
of:

1. Any HCV test (“Have you ever been tested for hepatitis C infection?”);

2. A confirmatory HCV test (“Have you ever had a blood draw for hepatitis C? This
is also known as a confirmatory test, RNA or viral load test.”);

3. A diagnosis of HCV (“Has a doctor, nurse, or other health care provider ever told
you that you had hepatitis C?”);

4, HCV treatment (“Have you ever taken medicine to treat your hepatitis C
infection?”);

5. HCV cure (“Were you told you were cured of hepatitis C?”).

Receipt of any HCV test, a confirmatory HCV test, and a diagnosis of HCV were assessed
among all participants who screened HCV antibody positive. HCV treatment and cure were
assessed only among those who endorsed a prior diagnosis of HCV. Results were
subsequently stratified by age and gender. Additionally, care continuum data from the
current 2018 NHBS PWID survey were compared to unadjusted estimates from the prior
Seattle area NHBS PWID survey cycle performed in 2015 (NHBS-1DU4), the results of
which have previously been published (Tsui et al., 2019). Due to questions on confirmatory
HCV testing differing significantly between the 2015 and 2018 survey, comparisons were
not possible for this step of the care cascade.

Self-reported DAA therapy was measured using a question asked to participants who
reported any history of HCV treatment (“The most recent time you were treated, did you
receive the new treatment that consists of taking pills for a few months and no interferon
shots?”). Participants who answered “no” to this question were assumed to have received
interferon-containing regimens, and participants who reported no history of HCV treatment
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were presumed to not have taken DAAs. Predictors of DAA therapy were assessed among
participants who reported a prior diagnosis of HCV. Participants who had not received
DAAs but reported being cured by interferon-based therapy were excluded from the
comparator arm. Predictors included: age, gender, race and ethnicity, homelessness, health
insurance status, visit with a healthcare provider in the past year, place of usual healthcare,
drug of choice, injection frequency, HIV status, receipt of buprenorphine in the past year,
and receipt of methadone in the past year.

2.4. Statistical Analysis

We calculated proportions and 95% confidence intervals for steps along the HCV care
continuum, including for care continuum data stratified by age (< 40 years of age vs. = 40
years of age) and gender (male vs. female). An age cutoff of less than 40 years of age and
greater than or equal to 40 years of age was selected based on 2017 CDC data showing a
higher incidence of acute HCV infections among PWID ages 20-29 and 30-39 in
comparison to older age cohorts (CDC, 2019). We similarly performed a sensitivity analysis
using an age cutoff of less than 30 years of age and greater than or equal to 30 years of age.
Chi-squared tests were used to compare care continuum proportions by gender and age, as
well as between data collected in 2015 and the current 2018 NHBS PWID cycle.

We used multivariable logistic regression to calculate the crude and adjusted odds ratio
(AOR) of having received DAA therapy among those with a prior diagnosis of HCV. This
multivariable model included variables that were statistically significant in bivariate analyses
based on a p-value of <0.05. Exact logistic regression was used for bivariate analyses where
cell sizes were less than 5. For this analysis, participants who reported prior treatment with
DAAs were coded as “exposed,” and participants who reported a diagnosed of HCV but had
not received DAAS and had not been cured by non-DAA regimens (e.g. interferon-based
therapy) were coded as “unexposed.”

To investigate assumptions about RDS sampling, we used diagnostic tools in RDS Analyst
including estimating homophily for major variables, bottleneck plots, and convergence plots
(Gile et.al., 2015; Handcock et.al., 2014). We determined that the characteristics of some
RDS chains resulted in unstable adjusted estimates. Data were therefore analyzed as a
convenience sample without RDS adjustment. All survey questions required a response,
which minimized missing data. Although participants could refuse to answer any individual
question, most variables had no missing data, and none had =5% missing data. As such, no
adjustments for missing data were performed. All data were analyzed using STATA SE 16
(Stata Corp, College Station TX).

3. RESULTS

3.1. Sample and Characteristics

A total of 555 PWID completed the core NHBS survey, 12 of whom were RDS seeds. Of
these 555 study participants, 9 were excluded from our analytic sample because they did not
complete the local survey supplement, 4 because they did not undergo rapid HCV antibody
testing, and 9 because their HCV antibody status was incorrectly coded by the interviewer.
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This yielded an analytic sample of 533 PWID, of whom 376 (71%) screened antibody
positive for HCV.

The demographic characteristics of study participants are presented in Table 1, stratified by
HCV antibody status. Among HCV antibody positive individuals, 60.6% were male, 58.5%
were 40 years of age or older, 72.6% were white, and 58.5% were currently homeless.
Nearly 71% of HCV antibody positive participants reported heroin as their primary drug of
choice, with over half (58.5%) reporting use of medications for opioid use disorder (e.g.
methadone or buprenorphine) in the past 12 months. Among the analytic sample, the
prevalence of HCV antibody increased with age, with 60% of those ages 18 — 29 years, 63%
of those ages 30 — 39 years, 74% of those ages 40 — 49 years, and 82% of those 50 years and
older screening positive for antibodies to HCV.

3.2. HCV Continuum of Care Data

2018 Continuum of Care—Among the 376 persons who screened antibody positive for
HCV, 94% reported being previously tested for HCV, 81% reported a prior confirmatory test
for HCV, and 68% (n = 254) reported that a doctor, nurse or other healthcare professional
had previously told them they had HCV. An additional 7% reported being told they had
cleared HCV. Among the 254 people who had received a formal diagnosis of HCV, 26% had
been treated for HCV, and 18% had been cured.

Comparison of 2018 and 2015 HCV Continuum of Care Data—When comparing
the unadjusted 2018 and 2015 HCV care cascade data, similar proportions of PWID reported
a prior test for HCV (94% vs. 91%, p=0.16) and a prior diagnosis of HCV (68% vs. 73%,
p=0.11). However, comparing 2018 to 2015, a significantly higher percentage of those with
a confirmed HCV diagnosis reported prior treatment (26% vs. 16%; p=0.01). Similarly, a
higher proportion of PWID with a prior diagnosis of HCV reported being cured in 2018
when compared to the proportion who reported completing HCV treatment (used as a
surrogate for cure) in 2015 (18% vs. 6%; p<0.001).

2018 Continuum of Care Stratified by Age—There were 220 PWID =40 years of age
and 156 PWID <40 years of age who screened positive for antibodies against HCV. In
comparison to PWID less than 40 years of age, PWID 40 years of age and older were more
likely to report prior testing for HCV (96% vs. 91%, p=0.05), including prior confirmatory
testing (85% vs. 75%, p=0.02), and were more likely to report a prior diagnosis of HCV
(72% vs. 61%, p=0.02). Among the 159 PWID =40 years of age and the 95 PWID <40 years
of age with a prior diagnosis of HCV, older PWID were more likely to report prior treatment
for HCV (33% vs. 13%, p<0.001) and report achieving a sustained virologic response or
cure (25% vs. 6%, p<0.001), when compared to their younger counterparts.

There were only 58 PWID under the age of 30 years who screened positive for antibodies to
HCV; 51 (88%) reported a prior test for HCV, 41 (71%) reported a prior confirmatory test
for HCV, and 32 (55%) reported a prior diagnosis of HCV. Among the 32 PWID less than 30
years of age who had previously been diagnosed with HCV, only 2 (6%) had been treated for
HCV, and none had been cured.
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2018 Continuum of Care Stratified by Gender—In our analytic sample there were
228 men and 145 women who screened positive for antibodies against HCV. Similar
proportions of men and women reported prior HCV screening (94% vs. 93%, p=0.64), prior
confirmatory testing (81% vs. 80%, p=0.79), and a prior diagnosis of HCV (70% vs. 63%,
p=0.18). Among the 160 men and 92 women who reported a diagnosis of HCV, men were
more likely to report prior HCV treatment (31% vs. 16%, p=0.009) and cure (22% vs. 12%,
p=0.05), when compared to women.

3.3. Predictors of DAA treatment

Among the 254 participants who reported a prior diagnosis of HCV, 48 self-reported prior
treatment with DAAs, while 196 had neither received DAAS nor been cured by interferon-
based therapy. In a multivariate model comparing these two groups, being one year older
was associated with a 5% higher odds of having received treatment with DAAs (AOR 1.05
per year, 1.01-1.08), while homelessness (AOR 0.39, 0.19-0.80) and female gender (AOR
0.36, 0.16-0.78) were associated with a 61% and 64% lower odds of having received
treatment with DAAs, respectively. When comparing those who had and had not been
treated with DAAS, there was no statistically significant difference in race and ethnicity,
health insurance status, having visited a healthcare provider in the past year, usual place of
healthcare, drug of choice, injection frequency, HIV status, having received buprenorphine
in the past year, or having received methadone in the past year.

4. DISCUSSION

This study found that despite high levels of HCV testing among Seattle area PWID and
significant gains in HCV treatment between 2015 and 2018, treatment uptake remains well
below targets set by Washington state and WHO elimination plans. In particular, treatment
of women is significantly lagging behind that of men, with women having a 64% lower odds
of prior receipt of DAA therapy. Treatment of younger adults and persons experiencing
homelessness is similarly falling behind in this high-risk urban cohort. Our findings suggest
that increased efforts are needed to link PWID into care, with targeted outreach efforts
aimed at women, younger PWID and persons living homeless.

In our analysis, we observed a large gap in the HCV care continuum for treatment, a finding
that is reflective of other recent HCV care continuum studies in North America. In a 2019
study of 124 HCV positive PWID from Baltimore, Falade-Nwulia et al. reported that only
20% of the study cohort had started or completed HCV treatment, despite 91% identifying
HCV as a major health concern, and 89% reporting awareness of new treatments for HCV
(Falade-Nwulia et al., 2019). Similarly, a study performed at five federally qualified health
centers (FQHCs) in Philadelphia from October 2012 through June 2016 found high rates of
linkage to care (82.7% referred to an HCV provider) among 885 patients with chronic HCV
infection; however, only 15% of patients in this cohort initiated HCV treatment (Coyle et al.,
2019). In addition, recent data from Canada similarly report low rates of HCV treatment
uptake among PWID. A study by Socias et al., published in 2019, showed that among 915
HCV-positive PWID living in Vancouver, British Columbia, only 16% initiated DAA
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therapy between April 2015 and November 2017, despite DAAs being included in the
government drug formulary (Socias et al., 2019).

To the best of our knowledge, this is the first study specific to PWID in the United States to
show a gender-based disparity in receipt of DAA therapy for HCV-mono-infected persons. A
recent study examining rates of HCV testing and treatment initiation at 57 federally
qualified health centers found that women were less likely than men to be tested for HCV
and to initiate HCV treatment (AOR 0.76); however, only 6% of study participants had a
history of any drug use, with only 3% reporting a history of opioid use disorder (Assoumou
et al., 2020). Similarly, a previous study by Kanwal et al. examined nationwide data on HCV
treatment within the Veterans Administration (VA) system. In this retrospective cohort, the
overall odds of receiving DAA therapy was similar for men and women; however, women
younger than 50 years of age had a 29% lower odds of receiving DAA therapy in
comparison to men less than 50 years of age (Kanwal et al., 2016). While the reasons behind
this age and gender based disparity in receipt of DAA therapy were not known, authors
speculated that young women may have higher competing priorities, such as child and elder
care (Kanwal et al., 2016). A similar study by Rojas Rojas et al., based on data from the
French national healthcare reimbursement database, showed that, in comparison to men,
HCV-positive women receiving medications for opioid use disorder were 41% less likely to
have received pegylated-interferon (peg-INF) and 28% less likely to have received treatment
with DAAs (Rojas Rojas et al., 2019). Conversely, in a cohort of HIV and HCV coinfected
patients from the Kaiser Permanente system in Northern California, Lam et al. found no
significant difference in DAA initiation based on gender; although women comprised only
12.8% of the cohort (Lam et al., 2019).

Why women in our study, when compared to men, had a 64% lower odds of receiving
treatment with DAAS remains unclear. Prior studies of PWID have suggested that, in
comparison to men, women suffer from higher rates of depression, have higher rates of self-
reported medical conditions, are less educated, and are more likely to have been the victim
of physical or sexual abuse (United Nations Office on Drugs and Crime, 2004; Olszewski et
al., 2009; Back et al., 2011; Rojas Rojas et al., 2019). These factors, paired with high rates
of unintended pregnancy, transactional sex work, and unstable housing among Seattle area
women who inject drugs (Stewart et al., 2020), may contribute to the local disparity in
receipt of DAA therapy. Additional factors, including the stigma associated with injection
drug use, which may be particularly strong for women who have historically comprised a
minority of PWID, and implicit bias within the healthcare system may also be contributing
(Bourgois et al., 2004; Hammarlund et al., 2018). Additional research is needed to better
understand the multiple factors driving lower rates of DAA uptake among female PWID
with chronic HCV infection.

Our finding that younger PWIDs were less likely than older PWIDs to have received HCV
treatment, including treatment with DAAS, is concerning, especially given the rapidly rising
incidence of acute HCV among PWID less than 40 years of age (CDC, 2019). While this
finding may reflect a component of length time bias, with older individuals having had more
time to access treatment, our results are consistent with findings from other published
studies (Morris et al., 2019; Rojas Rojas et al., 2019), including a recent prospective study of
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young PWID (<30 years of age) in San Francisco, published by Morris et al. In this study,
60 young PWID with a new HCV infection were identified between February 2015 and
January 2018. Of these 60 individuals, 49 (82%) remained viremic. Thirty individuals, or
61% of those who remained viremic, accepted a referral to HCV treatment, with only 5
PWID (10% of viremic individuals) initiating HCV treatment (Morris et al., 2019). These
findings, paired with the results of our study and recent CDC data showing a rapid rise in the
incidence of acute HCV among persons less than 40 years of age, indicate there is an unmet
need for increased harm reduction service and HCV treatment among this demographic, and
if we are unable to successfully treat younger PWID, a group on the forefront of HCV
transmission, we will be unable to achieve HCV elimination goals.

In the past several years, Washington state has made strides to increase access to DAAs, both
through the elimination of sobriety and advanced fibrosis requirements for HCV treatment
(CHLPI, 2016; Mooney DeBoy, 2015; Silverman, 2016), and through the creation of a
statewide elimination plan, including the development of a novel purchasing agreement with
AbbVie Inc., aimed at lowering the cost of HCV treatment for Washington Medicaid patients
(WSDOH, 2019). While the Washington state HCV elimination plan and novel DAA
purchasing agreement were developed and implemented after data collection for this study
occurred, advanced fibrosis requirements were eliminated in 2016, and policies requiring a
period of sobriety prior to HCV treatment were similarly eliminated in 2015 - 2016 (CHLPI,
2016; AASLD, 2019; Mooney DeBoy, 2015). Given these policy changes, active injection
drug use should, in theory, not be a barrier to treatment; however, the only modest gains
made in HCV treatment of Seattle area PWID between 2015 and 2018 suggest that
removing such criteria does little to increase access to HCV treatment for PWID when
systems are not in place to provide treatment in community settings and at other clinical care
access points, such as addiction treatment programs.

The success of community-based HCV treatment has been well documented in the global
literature, with studies showing an increase in treatment uptake and similar, if not higher,
sustained virologic response (SVR) rates when treatment is provided in community versus
tertiary settings (Benitez et al., 2020; Wade et al., 2016; Eckhardt et al., 2018; Kattakuzhy et
al., 2017; Morris et al., 2017; Wade et al., 2020). Indeed, recent reports from across the
United States demonstrate modest uptake of DAAs and high rates of cure when HCV
treatment is provided in community-based and non-traditional sites such as syringe service
programs (Eckhardt et al., 2018; Winetsky et al., 2020), addiction treatment programs
(Akiyama et al., 2019), and neighborhood clinics serving unhoused individuals (Benitez et
al., 2020). Nevertheless, despite these successes, PWID continue to experience substantial
structural and individual level barriers to HCV treatment including stigma within the
healthcare system, difficulty in navigating the healthcare system, competing needs, and
limited knowledge regarding the availability and tolerability of newer DAA regimens
(Falade-Nwulia et al., 2020; Falade-Nwulia et al., 2019; Jones et al., 2014; Zeremski et al.,
2013). Similarly, provider hesitancy to treat people with active substance use disorders, and
concerns regarding the risk of HCV reinfection, remain barriers at the prescriber level
(Zeremski et al., 2013). Nevertheless, one could argue that, in addition to strengthening
harm reduction services, as called for by WHO (WHO, 2016), treating more people who
actively inject drugs may in fact be the best strategy to prevent reinfection, through a

Drug Alcohol Depend. Author manuscript; available in PMC 2022 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Corcorran et al.

Page 10

treatment as prevention approach (Grebely et al., 2013; Martin et al., 2013; Zelenev et al.,
2018).

There are several limitations to our study. Patients were categorized as having HCV based on
HCV antibody results, and HCV RNA testing was not performed as part of this study.
Similarly, information on completion of fibrosis staging was not obtained, and all
information on prior testing, diagnosis, and treatment was based on self-report and not
substantiated by review of medical records. The comparison between 2015 and 2018 care
continuum data is further limited by the fact that there was a different order and wording for
certain questions across the two study years. In 2015, “Did you get a confirmatory hepatitis
C RNA test, also known as a viral load test?” was only asked of those participants who
reported a doctor, nurse or other healthcare professional had told them they had hepatitis C.
By contrast, in 2018, “Have you ever had a blood draw for hepatitis C? This is also known
as a confirmatory test, RNA, or viral load test” was asked of all participants who screened
HCV antibody positive. This discrepancy precluded us from comparing receipt of HCV
RNA testing across years. Furthermore, in 2015 we did not ask participants directly about
being cured of HCV, but rather about completing treatment for HCV. While cure rates
among PWID who complete DAA therapy are excellent (Dore et al., 2016; Grebely et al.,
2018; Norton et al., 2017), asking about treatment completion in 2015 may have
misclassified some participants who completed interferon therapy but did not achieve a
sustained virologic response as being cured. In the 2018 study, we asked participants directly
about cure to better ascertain the proportion of PWID who achieved an SVR. If this
misclassification related to self-reported HCV cure did occur, it should strengthen the
conclusion that the proportion who achieved an HCV cure in 2018 is significantly higher
when compared to the proportion achieving a cure in 2015. Finally, this study analyzes data
from a single geographic region, and the findings may not be generalizable to other
populations of PWID. Given that data were analyzed as a convenience sample and not RDS-
adjusted, these estimates should not be interpreted as being entirely representative of all
Seattle area PWID. Emblematic of this, the high proportion of buprenorphine and
methadone use observed in our sample may suggests that study participants were more
engaged in harm reduction services and treatment for opioid use disorder than the general
population of Seattle area PWID.

5. CONCLUSIONS

Our study of Seattle area PWID highlights the inadequate scale-up of HCV treatment within
this highly affected urban population. Although gains in HCV treatment were made between
2015 and 2018, current treatment delivery is far short of the 80% target for treatment uptake
set forth by WHO (WHO, 2016; WHO, 2017). While falling drug costs and recent
reductions in prior authorization requirements for Washington state Medicaid patients
(WSDOH, 2019) may improve treatment uptake in the coming years, immediate efforts are
needed to expand HCV treatment services for PWID if Seattle and King County are to reach
elimination targets by 2030 (WHO, 2016; National Academies of Sciences, 2016; WSDOH,
2019). In particularly, there is a need to expand treatment programs aimed at women,
younger adults, and persons living homeless, three groups who are falling behind in the
DAA era.
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HIGHLIGHTS

. We describe the HCV care continuum and predictors of DAA therapy among
PWID in Seattle.

. 71% of PWID tested HCV Ab+, 68% of whom had previously been
diagnosed with HCV.

. Of those diagnosed, 26% had undergone treatment for HCV and 18% had
been cured.

. Compared to 2015, a higher proportion of PWID in 2018 reported HCV
treatment and cure.

. Female gender, younger age and homelessness were associated with a lower
odds of DAA therapy.
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Percentages are among PWID who tested HCV
antibody positive, 2018 (n=376), 2015 (n=338)

Percentages are among PWID
who were ever told they had HCV,
2018 (n=254), 2015 (n=234)
100% [100%
HCV Ab Positive HCV Test Ever  Confirmatory HCV Ever Told Had HCV Treated Cured / Completed

Test* Treatment

w2018 (n=376) =2015 (n=338)

*Confirmatory HCV test for 2015 not included, as this question was asked in a different way between years.

Figure 1. Hepatitis C Continuum of Care Among Seattle Area PWID, 2018 vs. 2015 NHBS Data
Data from the 2018 NHBS survey are depicted in the dark gray columns. Data from the

2015 NHBS survey are depicted in the light gray columns. Column 1: Total number of HCV
antibody positive PWID (2018 n=376, 100%; 2015 n=338, 100%). Column 2: Proportion of
HCV antibody positive PWID who report any prior test for HCV (2018 n=353, 94%; 2015
n=308, 91%). Column 3: Proportion of HCV antibody positive PWID who report a prior
confirmatory test for HCV (2018 n=303, 81%; 2015 n/a). Column 4: Proportion of HCV
antibody positive PWID who report a prior diagnosis of HCV (2018 n=254, 68%; 2015
n=247, 73%). Column 5: Proportion of HCV antibody positive PWID with a prior diagnosis
of HCV who report treatment for HCV (2018 n=65, 26%; 2015 n=38, 16%). Column 6:
Proportion of HCV antibody positive PWID with a prior diagnosis of HCV who report being
cured of HCV (2018 n=46, 18%, 2015 n=14, 6%). Black error bars represent 95%
confidence intervals for column percentages.
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Figure 2. Hepatitis C Continuum of Care Among Seattle Area PWID by Age, 2018 NHBS
PWID 40 years of age and older are depicted in the dark gray columns. PWID less than 40

years of age are depicted in the light gray columns. Column 1: Total number of HCV
antibody positive PWID =40 years of age (h= 220, 100%) and <40 years of age (n=1586,
100%). Column 2: Proportion of HCV antibody positive PWID who report any prior test for
HCV (=40 years of age n=211, 96%; <40 years of age n=142, 91%). Column 3: Proportion
of HCV antibody positive PWID who report a prior confirmatory test for HCV (=40 years of
age n=186, 85%; <40 years of age n=117, 75%). Column 4: Proportion of HCV antibody
positive PWID who report a prior diagnosis of HCV (=40 years of age n=159, 72%; ,40
years of age n=95, 61%). Column 5: Proportion of HCV antibody positive PWID with a
prior diagnosis of HCV who report treatment for HCV (=40 years of age n= 53, 33%; <40
years of age n=12, 13%). Column 6: Proportion of HCV antibody positive PWID with a
prior diagnosis of HCV who report being cured of HCV (=40 years of age n=40, 25%; <40
years of age n=6, 6%). Black error bars represent 95% confidence intervals for column
percentages.
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Figure 3. Hepatitis C Continuum of Care Among Seattle Area PWID by Gender, 2018 NHBS
Male PWID are depicted in the dark gray columns. Female PWID are depicted in the light

gray columns. Column 1: Total number of HCV antibody positive male PWID (n= 228,
100%) and female PWID (n=145, 100%). Column 2: Proportion of HCV antibody positive
PWID who report any prior test for HCV (males n=215, 94%; females n=135, 93%).
Column 3: Proportion of HCV antibody positive PWID who report a prior confirmatory test
for HCV (males n=185, 81%; females n=116, 80%). Column 4: Proportion of HCV antibody
positive PWID who report a prior diagnosis of HCV (males n=160, 70%; females n=92,
63%). Column 5: Proportion of HCV antibody positive PWID with a prior diagnosis of
HCV who report treatment for HCV (males n=50, 31%; females n=15, 16%). Column 6:
Proportion of HCV antibody positive PWID with a prior diagnosis of HCV who report being
cured of HCV (males n=35, 22%, females n=11, 12%). Black error bars represent 95%
confidence intervals for column percentages.
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TABLE 1.
Characteristics of PWID by HCV Antibody Status, 2018 Seattle area NHBS (n=533)

HCV+ (n=376) HCV- (n=157)

N  Column % N  Column %

Age
18-29 58 15.4 39 24.8
30-39 98 26.1 58 36.9
40-49 90 23.9 32 20.4
50+ 130 34.6 28 17.8
Gender
Male 228 60.6 92 58.6
Female 145 38.6 61 38.9
Transgender 3 0.8 4 2.6

Race / Ethnicity *

Am. Indian / Native Am. 96 255 23 147
Asian / Pacific Islander 23 6.1 1 70
Black / African Am. 66  17.6 39 248
Hispanic / Latinx 46 12.2 20 12.7
White 273 726 107 68.2
Homeless, current 220 585 103 65.6

Primary Drug

Heroin 266 70.7 101 643
Methamphetamine 39 104 38 242
Heroin + Meth 45 120 9 5.7
Other 26 6.9 9 5.7
Medication for Opioid Use Disorder, past 12 months 217 58.5 73 51.8

*
Select all, can sum to >100%
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TABLE 2.

Predictors of Treatment with Direct Acting Antiviral Therapy Among PWID Who Reported a Prior Diagnosis
of HCV, 2018 Seattle area NHBS
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Characteristic DAA Treatment n=48 #(%) No DAA Treatment n=196 #(%) OR (95% CI) Adjusted OR
(95% CI)
Age, mean (SD) 50.1 (10.8) 42.4 (11.4) 1.06 (1.03-1.10)  1.05 (1.01-1.08)
Gender
Men 38 (79.2) 116 (59.2) ref ref
Women 10 (20.8) 78 (39.8) 0.39 (0.16-0.86) 0.36 (0.16-0.78)
Trans 0(0.0) 2(1.0) -- --
Race/Ethnicity (can select 21) *
Am. Indian / Native Am. 7(14.6) 52 (26.5) 0.47 (0.20-1.12)
Asian 1(2.1) 5(2.6) 0.81 (0.17-7.52)
Black / African Am. 10 (20.8) 36 (18.4) 1.17 (0.53-2.56)
Hispanic / Latinx 4(8.3) 28 (14.3) 0.55 (0.18-1.64)
Nat. Hawaiian / Pacific Is. 3(6.3) 9 (4.6) 1.38 (0.23-5.84)
White 34 (70.8) 144 (73.5) 0.88 (0.42-1.92)
Housing status
Currently homeless 17 (35.4) 125 (63.8) 0.31 (0.16-0.60) 0.39 (0.19-0.80)
Not currently homeless 31 (65.6) 71(36.2) ref ref
Health insurance status
Insured 46 (95.8) 187 (95.4) 1.11 (0.23-5.30)
Not insured 2(4.2) 9(4.6) ref
Visited HCP in last year
Yes 47 (97.9) 175 (89.3) 5.84 (0.74-43.02)
No 1(2.1) 21 (10.7) ref
Primary drug
Heroin 36 (75.0) 135 (68.9) ref
Methamphetamine 3(6.3) 21 (10.7) 0.54 (0.10-1.95)
Other 9(18.8) 40 (20.4) 0.84 (0.33-1.98)
Injection frequency
Injects daily 42 (87.5) 178 (91.3) 0.67 (0.25-1.80)
Injects less than daily 6 (12.5) 17 (8.7) ref
HIV status
Negative 41 (85.4) 156 (79.6) ref
Positive 2(4.2) 6(3.1) 1.27 (0.12-7.42)
Unknown 5 (10.4) 34 (17.4) 0.56 (0.16-1.57)
Buprenorphine use”
Used in the past year 7(15.2) 43 (23.2) 0.59 (0.25-1.42)
Did not use in past year 39 (84.8) 142 (76.8) ref
Methadone use”
Used in past year 22 (47.8) 81 (43.8) 1.18 (0.62-2.25)
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Characteristic DAA Treatment n=48 #(%) No DAA Treatment n=196 #(%) OR (95% CI) Adjusted OR
(95% ClI)

Did not use in past year 24 (52.2) 104 (56.2) ref

*
Each race/ethnicity variable compares people who selected that race/ethnicity to people who did not.

N
Among those who reported any opioid use.
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