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Abstract:

Hepatitis C virus (HCV) infection affects millions of Americans at a high public health cost.
Despite the availability of a curative treatment, a significant proportion of people living with
HCV are not treated. People who inject drugs (PWID), are one of the groups at highest risk of
HCV transmission, and are among the least likely to get treatment. Using literature reviews to
explore the evidence and a cross-sectional survey to assess what barriers providers see to
treatment for PWID, this dissertation explores outcomes when PWID do receive treatment,
facilitators to successful treatment outcomes, how current treatment guidelines address substance
use, and how providers assess treatment candidacy in PWID, Barriers to treatment include
patient-related factors such lack of engagement in healthcare and contradictions to treatment.
Other barriers are provider-related, such assumptions about the ability of PWID to complete
treatment, and concerns about ongoing drug use and reinfection risk. Although eradication of
HCYV infection through provision of this curative treatment is theoretically possible, this cannot
happen until PWID are treated in large numbers. Currently, PWID face substantial barriers to
treatment despite the existence of a cure. Improved provider willingness and knowledge,
decreased medication costs, and interventions to address adherence and reinfection are all needed

in order to facilitate increased treatment provision for PWID, and move toward eradication of

HCYV in the United States.
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I. Introduction

Millions of Americans are impacted by hepatitis C infection at a high public health cost
[1, 2]. Injection drug use accounts for the vast majority of HCV transmissions in the United
States [3], yet people who inject drugs (PWID) are among the least likele to be treated [4].
Although treatment for HCV has been available for many years, historically it was suboptimal,
as the medications available had low efficacy and severe side effects. Today, as a result of
significant advances in treatment medications, HCV treatment now cures in the vast majority of
patients with few side effects [5]. Despite the availability of highly effective treatments for a
disease associated with significant morbidity and mortality, PWID continue to face substantial
barriers in treatment access. Concerns about reinfection, adherence and assumptions about PWID
contribute to low rates of treatment for this population [6-8]. Despite this, research demonstrates
PWID can be successfully treated [9], and that people who are treated experience lower all-cause
morbidity and mortality [10]. Increasing the proportion of PWID who receive treatment may
necessitate an improvment in the knowledge and practices of many providers previously not
well-trained in HCV care or in caring for PWID [11-13]. In order to address the many emerging
issues relating to HCV treatment for PWID in this era of highly effectively, direct-acting
antiviral medications, this dissertation explores three areas: knowledge of HCV screening and
treatment, substance use evaluation and management, and barriers to treatment. Understanding
these areas can point to places in HCV treatment and care that need to be addressed in order to
successfully extend access to this curative treatment for PWID.

Background
PWID are the group at highest risk for HCV infection, due to high risk of exposure

during injection drug use [4]. Although treatment for HCV infection has been available for many



years, traditional combination therapy with interferon and ribavirin is lengthy, complicated by
severe side effects and ultimately unsuccessful in as many as 50% of patients who initiate
therapy [14]. The many complications and absolute contraindications related to interferon-based
HCV treatment have traditionally limited the proportion of patients considered eligible for
treatment. However, new direct-acting, all-oral antiviral medications have few absolute
contraindications, few side effects, and shorter regimen duration, drastically changing the
treatment landscape [15-17]. The clinical parameters of who may receive these new treatments is
different from interferon-based treatment, and far less restrictive, but it is not clear that providers
have adapted their eligibility criteria as the medications have evolved [18]. Provider knowledge,
comfort with substance use, and stigma may all play a role when providers are determining
treatment eligibility [7, 8, 19]. Further, the high cost of these new treatments, with a single pill
costing as much as $1000, and total treatments over $100,000, may also impact access [17, 20].
Treatment guidelines, which are not standardized, do not adequately address substance use [14,
21, 22], and little is known about how providers view treatment candidacy for PWID given all-
oral medications. These emerging complexities, the growing burden of HCV-related morbidity in
the United States [23], and the high proportion of PWID living with HCV need to be considered
in the context of the availability of highly effective, curative treatments.
Purpose

Historically, PWID have been largely excluded from HCV treatment, in part due to the
significant side effects that lengthy, interferon-based medication regimens cause and the low
rates of successful treatment outcomes. Barriers to treatment for PWID also include systemic
health care issues including lack of access and provider reluctance, and social history of the

patient {24-29]. However, when treatment is provided, outcomes have been reviewed and found



sustained virus response (SVR), the clinical indicator of treatment success, in PWID nears those
of non-injecting populations in most cases, even in interferon-based regimens [9]. Further,
successful HCV treatment has been shown to lower all-cause mortality [30], improve quality of
life [23], and there is some evidence it may help PWID decrease or cease injection drug use [24].

Direct-acting HCV treatment regimens have reported near 100% cure with few side
effects and short treatment duration. The impact of these new medications on treatment
eligibility for PWID has not yet been examined, although several of clinical trials testing the
medication’s safety and efficacy did not summarily exclude drug users [31-33]. Despite this, it is
likely that due to the high cost of medications and historical exclusion and unconscious provider
bias, PWID may face continued barriers to treatment. This body of work seeks to describe what
evidence is necessary for provider’s to understand about HCV and PWID, how to manage
substance use before and during treatment, and what barriers may need to be addressed before
widespread treatment of HCV among PWID is possible.

Significance

HCYV impacts as many as 5.2 million Americans [34], and afier a period of stabilization
from an all-time high in the 1990s, infections are again on the rise [1]. Complications include
cirrhosis and hepatocellular carcinoma, and people living with HCV experience higher all-cause
mortality than those without [30]. HCV infection is difficult to prevent among PWID due 1o the
viremic nature of the virus, coupled with risks taken during the injection process. The relatively
limited success of current HCV prevention practices for active PWID such as risk reduction
counseling suggests that one way to successfully achieve reductions in HCV incidence and
decrease the sequelae of long-term HCV infection is through increased HCV treatment coverage

[35]. Though the National Institute of Health (NIH; [36] and other updated practice guidelines



[37, 38] recommend evaluation of PWID for HCV treatment, and research has demonstrated
successful outcomes for PWID when treated for HCV [9], less than four percent of PWID
currently receive treatment [4]. However, the data on HCV treatment in this population is largely
limited to interferon-based treatments, and little has been published on outcomes with all-oral
regimens in this population. Three areas in particular need more attention: provider knowledge of
HCYV treatment for PWID, the evaluation and management of substance use in HCV treatment,
and understanding

The efficacy of interferon-based treatment for chronic HCV infection depends on a
variety of factors, including genotype, time since infection, age of patient and host genetics, and
results in a cure approximately 50-80% of the time [14, 39-42]. Effectiveness of interferon-
based treatment has also been associated with tolerance to many of the negative, sometimes
debilitating side effects related to treatment. Depression, irritability, rashes, and difficulty
concentrating are among the more common side effects associated with interferon-based HCV
treatment [14]. Many patients who initiate antiviral treatment utilizing interferon are unable to
adhere to the treatment schedule or dosing as a result of these side effects, decreasing their
ability to achieve SVR [43]. PWID are often considered especially vulnerable, although the
evidence suggests little difference from people who do not report injection drug use [9, 44].

The new, direct-acting HCV treatment medications are being hailed as ‘game changers’
in the fight against HCV infection [45]. Despite the efficacy of these medications, it’s not clear if
their availability will impact the proportion of PWID who are currently considered eligible to
receive HCV treatment. Evidence from HCV and HIV literature suggests that co-occurring
disorders including substance use impact treatment provision. The history of poor access to

therapies such as antiretrovirals for HI'V infection and current treatments for HCV infection for



PWID serves as a cautionary note for roll-out of these new and highly promising medications.
The proportion of patients clinically eligible for HCV treatment has increased given the
availability of these medications. Despite this, issues such as illicit drug use, and concerns about
adherence and reinfection will continue to be barriers to treatment candidacy.
Literature Review and Conceptual Framework

Theoretical framework

Knowledge, Attitude and Practice (KAP) surveys measure changes in human knowledge,
attitudes and practices. KAP surveys gather data on what people know about a particular disease,
their attitudes toward people with the disease, and what they do in regards to care of people with
the disease [46]. Such surveys can serve to identify gaps in training and areas to address to
improve practice. Assessing KAP is essential to identify gaps in care, and to determine barriers
to reductions in morbidity, mortality and costs associated with non-treatment. The high costs of
the long-term sequelea of HCV infection can be prevented if more HCV treatment is provided to
the population most impacted by the virus. History, however, shows this to be a significant
barrier. Even in HIV care, where mortality can be directly linked to access to treatment,
providers are reluctant to treat patients who report active drug use. A 2012 study of over 600
providers in North America found that over 50% of providers surveyed would defer ART if they
believed their patient injected drugs daily, and almost 25% would do so even if the CD4 count
was under 200 cells/mm [8].

In HCV care, barriers to treatment have been shown to occur at both the patient and
provider level. Provider barriers include lack of experience and knowledge of PWID and an
emphasis on purported contraindications to treatment that is unsupported in much of the research

literature [7, 19, 47, 48]. Addictophobia, or discrimination of drug users, may play a role [49], as



may lack of knowledge of the benefits of treatment [13]. Patient-related barriers include ongoing
injection drug use, alcohol use and lack of knowledge about the curative properties of HCV
treatment [7, 50, 51]. The United States currently spend over two billion dollars annually on
HCV [2] and those costs are projected to rise substantially [52]. Increased HCV treatment
provision to PWID may result in lower HCV transmission rates [35] and improved morbidity and
mortality [30], as well as decrease the overall costs associated with HCV [23, 53]. Understanding
the attitudes and practices of clinicians towards the care of a population with a high burden of
HCV is important to understand how the availability of new medications affects the public health
burden of HCV infection.
Research questions
The overarching goal of this dissertation is to examine factors that may influence access to

treatment for PWID. Three papers examine different aspects of this line of inquiry:

1. What is known about HCV treatment in PWID and what do nurses need to know in order
to support successful treatment outcomes?

2. What are methods used to evaluate and manage substance use during the HCV treatment
process?

3. How does injection drug use impact provider’s determination of treatment candidacy and
what are barriers to treatment for PWID in this era of all-oral treatment medications?
Methodology
In order to address the fundamental questions posed by this work, several methodologies
were undertaken. Due to the lack of HCV education reported by nurses, the largest cadre of
healthcare professionals, a literature review of HCV screening and treatment provides an

overview of the important issues today. This basic overview is necessary, as publically available



guidelines on HCV treatment can be vague when it comes to discussing HCV treatment
candidacy, especially for PWID. This subject is explored in a second manuscript, which
discusses what guidance is provided, what the evidence shows, and methods for managing
substance use during treatment. A third paper describes the results of a cross-sectional study of
HCYV treatment providers and their assessments of treatment candidacy for PWID, outlying
barriers to treatment given all-oral and interferon-based regimens.

Data for the first two papers were drawn from existing literature in PubMed on related
topics and selected papers that fit key terms such as “hepatitis C and people who inject drugs”,
“hepatitis C and nursing” “hepatitis C treatment”. More emphasis was given to papers published
after 2012, as evidence about the effectiveness of direct-acting antivirals began to get published.

In order to understand changes in eligibility for HCV treatment in PWID given the
availability of all-oral regimens, and barriers to treatment, a cross-sectional study of HCV
treatment providers attending the American Association for the Study of Liver Disease (AASLD)
Conference (the Liver Meeting®) was conducted. Afier demographic information was collected,
participants were asked about their assessment of the patient’s HCV treatment candidacy given
interferon-containing and all-oral medications, and recency of the patient’s injection drug use.
Providers were asked to rank the most pressing issues for them to consider when assessing
treatment candidacy, including social support, insurance coverage, substance use and mental
illness. Analyses assessed differences between provider willingness to treat given interferon-
based or all-oral medication regimens and time since the patient’s last injection drug use.

Summary
In the United States, PWID are disproportionately impact by HCV, yet experience

significant barriers to treatment access. The availability of a highly effective cure brings the



status quo for this population into question, but many issues need addressing for change to occur.
HCYV eradication in the United Sates is plausible, given the availability of direct-acting antiviral
medications. Significant barriers must be addressed in order to facilitate improved treatment
uptake for PWID. More research is needed to understand how to achieve the best treatment
outcomes in this population using direct-acting antivirals. The following summarizes what is
known about HCV treatment, evidence-based facilitators of good treatment outcomes, and what

barriers to treatment exist for PWID in this age of direct-acting antivirals.
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Abstract:

Aim: To discuss new and emerging hepatitis ¢ virus (HCV) treatment regimens and clinical
considerations of treatment eligibility among people who inject drugs (PWID)

Background: Hepatitis C virus (HCV) infection is a major health concern affecting millions of
Americans at a high public health cost. Treatment has been available, but suboptimal due to low
efficacy and severe side effects. People who inject drugs (PWID), the group most significantly
impacted by HCV, are among those who have had limited HCV treatment access. Clinical
contraindications, patient readiness and provider willingness have all been shown to be barriers
to HCV treatment. The HCV treatment landscape is rapidly evolving, and new and emerging
medications have reported near 100% cure rates with fewer clinical contraindications, side
effects and shorter treatment duration. Many groups historically not considered for HCV
treatment may be more successful in this new treatment paradigm. Nurses are an important
facilitator of successful treatment, but often lack specialized training on HCV. This paper
provides an update to the recent advances in HCV treatment and discusses the implications for
nursing practice.

Design: This is a clinical application paper

Data Sources: A PubMed search of works from 2004-2014 using the terms “hepatitis C’
‘treatment’ ‘people who inject drugs’ ‘hepatitis C treatment and nursing’

Implications for Nursing: As new HCV therapies become availai)le, treatment will increasingly
be provided in the community setting, and nurses will increasingly become an essential part of

HCYV treatment and care. All nurses should be well-poised to provide it.

1



Conclusion: The new generation of safe and effective oral medications for HCV treatment
necessitates ongoing education. Emerging treatments for HCV infection can play a role in the
reduction of HCV-related morbidity and mortality, and nurses will increasingly play a significant

role in treatment and treatment outcomes.

Word count: 4873

Key words: Adult Nursing, Viral hepatitis, Substance Abuse
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Introduction
Hepatitis C virus (HCV) infection is a major public health concern, affecting
approximately 3.2 million Americans [54] at a cost of over two billion dollars annually [30].
Treatment has been available, but suboptimal due to the low efficacy and severe side effects
associated with traditional interferon (IFN) and ribavirin (RBV) combination therapy. People
who inject drugs (PWID), the group most significantly impacted by HCV, are among those who
have had difficulty with HCV treatment access in the past. Clinical contraindications to treatment
medications, patient readiness, and provider willingness to treat have ail been shown to be
barriers to HCV treatment [4, 28, 48, 55]. The HCV treatment landscape is rapidly evolving, and
interferon-based therapies are rapidly being replaced by all-oral treatments that have reported
near 100% cure rates with fewer contraindications, lesser side effects and shorter treatment
duration [17]. These medications may provide much-needed opportunities to improve access to
HCYV treatment for many populations previously excluded. The implementation of the
Affordable Healthcare Act, coupled with improvements in HCV treatment, will likely
increasingly place HCV treatment in the primary care setting, significantly elevating the need for
nurses to be well-versed in HCV care and treatment. Many groups historically not considered for
HCYV treatment may be more likely to be successful in this new treatment paradigm. All nurses,
particularly advanced practice nurses, should be well-poised to provide comprehensive, informed
HCYV care. This paper will examine what nurses need to know about HCV treatment regimens
and considerations for HCV treatment candidacy in all populations, including PWID.
Background
HCYV infection disproportionately affects PWID. Since screening for HCV

infection in blood products was introduced in 1992, HCV is most efficiently transmitted though
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equipment used to inject drugs, with 25% of PWID becoming infected within two years of
initiation of injection [56], and 50-80% of PWID becoming infected within five years [57].
Unlike HIV transmission which has decreased significantly among PWID through increasing
utilization of syringe exchange programs (SEPs), HCV incidence in this population remains high
[58, 59]. HCV is particularly viremic and transmissible; although HIV is primarily transmitted
through syringes used in the injecting process, HCV can be transmitted through syringes,
cookers, tourniquets, water and alcohol wipes [60]. The United States expends upwards of $3
billion annually on HCV-associated illness and those costs are projected to rise substantially over
the next twenty years [2].

To date, HCV prevention efforts have focused on reducing transmission risk via
behavioral interventions [61]. Despite this, the burden of HCV remains high. There is currently
no vaccine to protect against HCV [62]. Highly effective treatments for HCV infection may
prove to be more efficient in the global fight against HCV than transmission interventions alone
[61, 63]. ‘Cure as prevention’, an approach that works to decrease viral transmission though
treatment, is plausible because HCV treatment is now highly effective, of finite duration and
leads to a true cure [61]. Today, the vast majority of genotypes and degrees of disease
progression can be treated, improving quality of life and decreasing all-cause mortality [30, 64].
Eradication of HCV infection may be possible, but a scaled, response is necessary, and PWID
must be at the center of those getting treated. As nurses are the largest cadre of health care
providers, it is essential that nurses are well trained in HCV identification and care.

Data Sources
This is a clinical application paper. Data is drawn from a review of literature on HCV

screening and treatment as it pertains to PWID. Data for this manuscript was retrieved
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performing a PubMed search of works from 2008-2014 using the terms ‘hepatitis C virus’
‘hepatitis C treatment’ ‘hepatitis C treatment and people who inject drugs’ and ‘hepatitis C and
nurses’. Articles which addressed hepatitis C screening, treatment medications, people who
inject drugs and nursing care were considered relevant to this work and evaluated for inclusion.
The time period was chosen to reflect the most recent trends in HCV research. Special focus was
given to articles published in 2013-2014, as most evidence related to the most effective
treatments were published in these years. A nursing-specific electronic database, CINHAL was
also checked but did not yield any additional articles.
HCYV screening

In the Unites States, less than 50% of those infected with HCV are aware of their status
[65]. Because PWID experience ongoing risk throughout their injection career, they require
frequent screening for HCV infection [66].Complicating HCV identification efforts are
spontaneous clearance and reinfection. Twenty- to twenty-five percent of people with HCV
spontaneously clear the virus within six months [67, 68]. While the exact mechanisms are not
well characterized, a variety of factors have been shown to be associated with clearance. They
include female gender [68], the presence of the interleuken (IL) 28B CC (versus non-CC)
genotype [69], and other host genetic factors [70-72]. Though almost one-quarter of all people
with HCV demonstrate spontaneous clearance, reinfection is possible [73]). Some evidence
suggests that previous spontaneous clearance predicts subsequent clearance [74, 75], however,
many individuals who have spontaneously cleared their HCV infection do develop chronic
infection with secondary infections.

Antibodies to HCV infection (anti-HCV) remain detectable in blood after spontaneous

resolution, although they may wane over time [76] and in association with HIV infection or
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immunocompromization [77]. In order to correctly identify HCV infection, patients must be
tested for HCV RNA as well as anti-HCV [14]. Anti-HCV tests are relatively inexpensive and,
with the recent introduction of point-of-care rapid tests, results can be available in twenty
minutes. Despite clear algorithms, over 50% of people in the Unites States testing positive for
HCV antibody do not get appropriate follow up testing to confirm infection status [78].

HCYV treatment medications
Interferon and ribs;virin combination treatment

Until recently, all HCV treatment was provided by a combination of interferon and
ribavirin, which have many clinical contraindications and effectively cure HCV only 45-80% of
the time, depending on many factors. Because some new treatment regimens still contain
interferon and most still utilize ribavirin, it is important to understand these medications.
Additionally, many patients, and clinicians, may hold preconceived notions about HCV
treatment due to these medications. Education is necessary to differentiate historical issues from
current ones, It will be important for all clinicians to understand these medications as much as
newer regimens.

The majority of people taking interferon experience at least one side effect related to the
medication [14], and as many as 15% must discontinue treatment due to the severity of these
effects [79]. Common side effects related to IFN are fatigue, fever, chills, myalgias, arthralgias,
backache, headache, anorexia, nausea, diarrhea, depression, impaired concentration, difficulty
sleeping, weight loss, decreased libido, hair loss, and bone marrow suppression. Taken alone,
ribavirin has no affect on HCV; however, when taken with IFN, triples the likelihood of

achieving SVR. Approximately two-thirds of patients taking ribavirin develop anemia in
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response to the medication [79], and in 15% of patients, this anemia is severe enough to stop
treatment or dose-reduce [80].

Newer agents to fight HCV infection have recently been introduced. In 2013, simprevir
entered the market for the treatment of genotype 1 [81], and the first all-oral, interferon-free
regimen for genotypes 2 and 3 HCV infection, sofosbuvir (as a part of dual-therapy with
ribavirin) also became available [82]. Sofosbuvir can also be used as a part of a triple
combination therapy for genotype 1 infection. The introduction of these medications into the
HCV treatment landscape has the potential to serve as ‘game-changers’. Not only have these
medications shown enhanced efficacy, demonstrating SVR in 85-89% of patients living with
genotype 1, and up to 98% of patients with genotypes 2 and 3 HCV infection, but treatment
duration is as short as twelve weeks [82, 83]. Adverse events have been minimal. These
medications are recommended as *first line’ treatments in 2014 guidelines [84, 85]. These
medications are also expected to be expensive , with a single treatment likely to exceed $100,000
dollars [86].

Multi-class combination drugs

In 2014 three multi-class combination drugs were submitted for regulatory approval that
could potentially take HCV treatment to a once daily, all-oral regimen with minimal side effects
and high rates of SVR [87-89]. These combinations, ABT-267/ABT-450, sofosbuvir/ledipasvir,
and asunaprevir/daclatasivir, have been shown to be highly effective in the treatment of genotype
1 HCV infection, and are among the first medications for HCV treatment that do not rely on
interferon or ribavirin. These highly effective, short regimens obviate many of the existing

barriers to HCV treatment, including regimen toxicity, duration, and dosing complexity [4].
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There is a high likelihood their availability will yet again change the HCV treatment landscape

and push the barriers for treatment access.

Clinical contraindications

Historically, clinical contraindications and concerns about adverse events were among
the most compelling reasons to deny or delay treatment [4, 90]. Interferon-based regimens have
many contraindications, including hepatic decompensation, uncontrolled severe psychiatric
disease, autoimmune disease, uncontrolled cardiac disease, uncontrolled diabetes, pregnancy,
and non-liver solid organ transplantation. However, many of these contraindications can be
managed and should be re-evaluated over time [13].

While many available regimens continue to rely on interferon to achieve high rates of SVR, for
the most part, all oral regimens have far fewer absolute contraindications. Currently, no HCV
treatment medications have been shown to be safe for use in pregnancy or in people whose
partners intend to become pregnant. Drug-drug interactions may be present with many
medications. It is important to have a clear understanding of any warnings and contraindications
to ensure

Adverse events

As noted, adverse events related to [FN and RBV can be quite significant, and at least
one is expected in most people undergoing HCV treatment using medication regimens that
contain these drugs, and as many as 15% of people undergoing treatment using these
medications must stop due to these events [79]. Teleprivir and boceprevir, are also associated
with significant side effects that are compounded by IFN and RBV, most notably a rash, which
occurs in approximately 16% of patients taking boceprivir and over 50% of patients on teleprivir

[91]. The significant impact of side effects has been shown to reduce HCV treatment uptake [4,
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25, 92], and it is important to help patients understand that the newest treatments, which are
shorter in duration, and may not contain [FN, are associated with fewer and less severe adverse
events. Simeprevir and sofosbuvir, and the non-IFN and non-RBV combination medications are
not associated with neuropsychiatric effects, flu-like symptoms or rash. Fatigue, headache and
nausea, however, are experienced in about 30% of patients using these medications [81, 82, 87-
89].

Despite approximately one-third of patients taking even the newest, most effective HCV
medications still experiencing side effects, it is possible to manage these effects. Counseling
patients on what to expect before initiating treatment is important, and can help patients feel
prepared as they begin medications [93]. Nausea can often be mitigated by counseling patients to
eat small meals more frequently, or treated with antiemetics. Patients may also use over-the-
counter antacids to effectively combat nausea. Over the counter medications may also help
manage headaches, and naps, light exercise and good nutrition may help reduce fatigue.
Treatment regimens that contain RBYV still carry a risk of severe anemia. In some cases, use of
erythropoietin may be necessary.

Patient-related barriers to treatment

Many other patient-related barriers still present challenges to HCV treatment provision,
including illicit substance use, alcohol use, and mental illness. The evidence suggests that some
of these barriers should not impact HCV treatment provision decisions, but others need
management before and during treatment. This next section explores some of the prevalent
patient-related barriers to HCV treatment.

Ilicit substance use
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Concurrent illicit drug use is a major concern for most providers of HCV treatment, and
complicating treatment eligibility assessments is the possibility of HCV reinfection in this
population. Since 2002, the National Institutes for Health released a Consensus Statement
recommending the treatment of active drug users on a case-by-case basis [22], people who use
drugs have undergone HCV treatment. Although reinfection is a primary concern, and while
relateively few PWID have been treated, overall, evidence of reinfection following SVR is low
[94, 95], and should not be a limiting factor in HCV treatment uptake. Despite this, HCV
treatment can be extremely costly, so providers may be reluctant to treat PWID, however low the
risk of reinfection. It is important to be aware that the evidence around SVR rates and reinfection
demonstrate concurrent drug use should not necessarily be an exclusionary criterion to HCV
treatment.

Some concurrent drug use may not interfere with HCV treatment outcomes and many
patients may be willing to undergo substance use treatment as a part of their HCV treatment
regimen. Most trials looking at HCV treatment outcomes among PWID have utilized methadone
or suboxone as a part of the treatment regimen [44, 96, 97]. There is some evidence that suggests
that for some PWID, the process of establishing candidacy for HCV treatment has a positive
impact on a decreasing substance use, regardless of whether or not treatment is initiated [24].
Previous studies have shown that complete abstinence is not necessary for successful HCV
treatment [9], but regular and daily drug use are associated with treatment drop-out, non-
adherence and failure to achieve SVR [98]. This research was based on interferon-containing
regimens which require that patients need to be about 80% adherent to IFN/RBV [99]. All oral
regimens may need adherence rates above 90% for effectiveness [100], suggesting that the

impact of substance use on adherence may be necessary to consider in order to achieve treatment
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success in PWID. There is a significant body of research which demonstrates that patients who
initiate opiate replacement therapy before HCV therapy have HCV treatment outcomes similar to
non-injecting populations [44, 96, 97, 101-103].

There is currently no research that specifically investigates the impact of injection drug
use on all-oral regimens, but some recent clinical trials for these new therapies did not summarily
exclude PWID [31-33], although others did [104]. Following NIH and other governing bodies
guidelines, clinicians should assess appropriateness for PWID to receive HCV treatment on a
case-by-case basis [21, 22, 105, 106]. This is especially important as non-treatment and
unsuccessful treatment are both predictors of morbidity and mortality among those living with
HCV [30, 107].

Alcchol use

Alcohol use has been shown to impact the response to IFN therapy [108]. This is a
complicated issue: alcohol use exacerbates liver disease and speeds rates of cirrhosis in people
living with HCV infection, but also can impair medication adherence. Many PWI1D have co-
morbid alcohol dependence [109-111]. People with a history of alcohol abuse are most likely to
experience the severe sequelae of HCV such as cirrhosis, hepatocellular carcinoma or end-stage
liver disease [67, 112]. Despite being at the highest risk for negative outcomes related to HCV
infection, people who drink alcohol are frequently excluded from HCV treatment [113] although
practice guidelines do not limit treatment to non-drinkers [22]. Research, however, suggests that
there is little evidence to support this exclusionary criterion. A systematic review of predictors of
HCV treatment outcomes found that the amount of alcohol consumed may be an important factor
when assessing treatment candidacy [113]. Patients who drank less than 30 grams of alcohol

daily had SVR rates comparable to non-drinkers, but heavier daily alcohol consumption (>70



grams/day) had an adverse impact on a patient's ability to achieve SVR, with treatment drop-out
rates up to 44%. A retrospective case-control study of 69 HCV-infected heavy drinkers and 69
matched HCV-infected light drinkers found that although heavy drinkers (defined as >60
grams/day) were less likely to be considered candidates for HCV treatment, if treatment was
initiated in this group, rates of SVR were similar to non-drinkers (25.8% vs 33.2%, p=0.58)
[114]. Alcohol use needs to be monitored during HCV treatment, but should not necessarily be
considered an exclusionary criterion.

Less is understood about the impact of alcohol on all-oral regimens. Many recent trials
have excluded people who consume large amounts of alcohol. There are currently no known
interactions between HCV treatment medications and alcohol [115, 116]. Similar to regular drug
use, it is likely heavy consumption can impact adherence, thus SVR, and should be managed
before initiating treatment.

Mental illness

Given the sometimes severe psychiatric effects related to IFN, uncontrolled mental illness
has long been a barrier to HCV treatment. Neuropsychiatric effects and preexisting mental illness
are among the most common reasons providers cite in their decision not to provide HCV
treatment [13]. The significant depression associated with interferon can be dramatic, debilitating
and even dangerous, and is classified as a major substance-induced mood disorder [117].
Anyone undergoing interferon-based HCV treatment is at risk regardless of medical history,
affecting approximately 80% of all patients [118]. Those with a history of mental illness may
especially be at risk [119], and there is some evidence that PWID have higher rates of suicidality
during HCV treatment than non-PWID [120]. However, it has been shown that the depressive

effects of IFN can be successfully challenged with the use of anti-depressants [120, 121].
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Overall, studies suggest no difference in HCV outcome between those with prior mental iliness
and those without {121]. It is evident that even people with severe mental illness can be
successfully treated for HCV infection [120, 122). Many of the neuropsychiatric effects can be
mitigated by use of antidepressants before and during HCV treatment. Preexisting mental illness
or concerns about the possibility of mental illness during treatment are not just causes to
summarily exclude anyone, including PWID, from receiving HCV treatment.

All-oral regimens have shown no significant neuropsychiatric effects. Uncontrolled
mental iliness is not an absolute contraindication to providing HCV treatment to anyone using
these regimens. However, as adherence is important, it is essential that any patient undergoing
HCV treatment can adhere to medications as prescribed.

Adherence

Adherence for interferon/ribavirin therapy needs to be at least 80% to achieve SVR. For
newer regimens, adherence will need to reach at least 90% [100]. Issues such as ongoing drug
use, alcohol consumption and mental illness have historically been major barriers to treatment,
but in fact adherence may be the most important factor in achieving SVR. PWID are not
necessarily non-adherent. The evidence demonstrating SVR outcomes among PWID nearly
equivalent to those who do not report drug use shows that drug use cannot serve as a
measurement of adherence. Further, the increasingly shorter duration of HCV treatment has the
potential to improve adherence rates over time. While there are few studies of interventions for
adherence in HCV treatment, cognitive behavioral interventions have been shown to be effective
to enhance antiretroviral therapy in substance users in HIV treatment research [123, 124].
Adherence counseling must be an important facet of HCV treatment and care.

Willingness and perceived need



Even when providers are willing to treat patients for their HCV infection, many patients
frequently elect not to pursue treatment [4, 125]. It is important for the clinician to effectively
educate patients on recent improvements in HCV treatment, and the risks related to non-
treatment. A German study of 7658 untreated patients with chronic HCV found that although
50% of patients with a history of drug use refused treatment, those with a history of use were
more likely to want treatment than those without a history of drug use, yet were less likely to
receive it [126]. In this study, physicians most often cited history of substance use as the primary
reason not to treat. The most frequent reason cited by patients when choosing not to undergo
treatment was belief that treatment was unnecessary. An American cross-sectional study of 216
young PWID found 81.5% expressed interest in receiving HCV treatment, but only 27.3%
reported receiving follow up care from a health care provider after testing HCV positive [125].
17% had ever been offered HCV treatment. No interest in treatment was associated with lack of
regular health care, alcohol dependence and lower readiness to quit drug use scores on validated
instruments. Being told about the risks of HCV-related sequelea by a medical provider
significantly increased interest in HCV treatment. Another cross-sectional study of 597 PWID
showed similar results [4]. Although 70% of participants were aware that HCV treatment was
available, only 22% understood that treatment could cure HCV, and only 21% had discussed
treatment with a medical provider. The most common reason participants cited for not wanting
HCV. treatment or for deferring it was fear of treatment or related side effects, followed by the
belief that treatment was not needed. Although concerns about treatment-related adverse events
are warranted, medical providers must be aware of the importance of patient education and the
impact it has on treatment uptake.

Implications for nursing
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Nurse-led programs have been especially effective for successful HCV treatment
in PWID [127-129]. In addition to improved opportunities for patient education and
communication, Advanced Practice Nurses may be particularly well-poised to manage
the complex needs of PWID, with training in patient education and counseling as well as
in medical management [130]. A prospective cohort study comparing effectiveness of
HCYV treatment provision through specialty care to a nurse-led program found better
adherence to treatment and an increased proportion of patients achieving SVR in the
nurse-led group compared to the Specialists [129]. An observational cohort study of an
HCV treatment program provided to incarcerated patients in Australia showed enhance
treatment uptake and successful treatment outcomes when management was provided by
trained nurses j128]. A retrospective study examining the impact of directly observed
therapy (DOT) on HCV treatment used nurse practitioners to treat patients and found
outcomes comparable to treatment provided by specialists [127]. The data, however, may
be skewed, as programs that incorporate nursing tend to be comprehensive,
interdisciplinary and incorporate many specialty roles including mental health and social
work as well. Although it is difficult to separate the effect of the utilization of the nurse
from the effect of other attributes of these programs, the trends suggest that including
nurses in HCV treatment programs is effective and contributes to better outcomes. This is
especially notable as increasing the pool of providers is essential if HCV treatment
uptake is to improve. Providing treatment to PWID may be especially complex, but
research has demonstrated the effectiveness of including nurses in HCV treatment and
management, with successful outcomes in PWID. This has been especially notable in

primary care [11, 131]. HCV treatment will increasingly move to the purview of primary
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care as treatment regimens simplify, and nurses will be an essential piece of success in

this transition.

Summary discussion

Recent developments in HCV treatment have striking implications for reducing overall
HCYV prevalence, morbidity and mortality. However, many of the groups most at risk for HCV
infection may not have access to these treatments, due to ongoing biases based on historical data
and concurrent drug use. Although this area of research has not been developed, ongoing
substance use does not mitigate treatment for other chronic illnesses such as asthma or diabetes
[132]. The US Department of Healith and Human Services wrote a set of guidelines for the
management of substance users living with HIV in which providers are reminded of a ‘duty to
treat’, especially the most marginalized patients, while balancing the principles of beneficence
and nonmalficence [133]. HCV treatment providers must adhere to these same principles.
Though HCV treatment non-response has been implicated in the development of cirrhosis [134],
failure to attain SVR has been more ofien linked to intolerable side effects than substance use
itself [98, 122]. Research shows significantly better health outcomes for people who have been
successfully treated than those who have not, including a 75% reduction in hepatocellular
carcinoma incidence [135], and an overall reduction in all-cause mortality [136].

Clear guidelines for which regimens should be used in specific populations are needed to
provide a map for successful treatment [84]. Less clear is how to treat the lifestyle_factors that
may or may not have an impact on treatment outcomes. Historically many groups have been
excluded from treatment, but the high public health impact of HCV infection, coupled with
transformations in treatment point to the need for proactively addressing HCV infection in these

groups. Models suggest that in addition to current prevention approaches, successful reductions
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in HCV prevalence could be achieved through increased HCV treatment coverage [35].
Increased access to substance use and mental health programs are also needed to improve
prevention, and treatment outcomes. Thus far there has been low uptake of HCV treatment
among PWID for clinical and behavioral reasons, and due to clinician level of comfort. With the
new generation of safe, effective oral medications, it will be important to educate and monitor
how these medications are ordered, accepted and continued.

The side effects and poor outcomes related to length IFN/RBV combination therapy
should no longer be of great concern in this era of HCV treatment. More significant concerns
today are related to adherence, but the shorter duration of treatments, coupled with the higher
tolerability of the drugs, should do much to overcome these barriers. The improvements in HCV
treatment will not result in a significant reduction in HCV-related morbidity until the historical
biases impacting treatment provision and patient uptake are also addressed. In order for these
medications to reach their full potential, a strong understanding of current HCV therapies, and
the management of patient-related factors impacting treatment eligibility and outcomes, is
essential. Patient education is also important. The evidence demonstrates the importance of the
nurse in creating a therapeutic relationship, improving patient-provider communication and
improving adherence. Nurses are well-poised as critical members of the HCV treatment team to
help improve HCV care for all populations,

Conclusion

Rapidly improving HCV treatment medications, healthcare reorganization through the
ACA and the increasing burden of HCV disease all point to an expanding role for nurses in HCV
care and treatment. Understanding which populations can be successfully treated, how treatment

can be managed and under which conditions is essential in improving the lives of people living
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with HCV. As IDU is the primary transmission factor of HCV infection, a thorough
understanding of the unique challenges in treating PWID is also essential in overcoming the
significant morbidity and mortality of HCV, and reducing the barriers to treatment historically
faced by this population. Nurses can and should play an important role in improving access to

HCYV treatments and working with patients to facilitate positive outcomes.
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Abstract: People who inject drugs (PWID) are at highest risk of HCV transmission. Treatment
rates among PWID are extremely low, as they frequently lack medical care, and providers lack
guidance and training. Although treatment guidelines do not exclude PWID from receiving HCV
treatment, assumptions about the impact of drug use on adherence to HCV medications and
reinfection likely reduce prescribing. However, evidence suggests that some concurrent drug use
does not affect rates of sustained viral responses (SVR). Fully managing HCV treatment in this
population is hampered by a limited guidance and training on how to evaluate or manage
substance use. The purpose here is to review guidance on the evaluation and management of
substance use from publicly available guidelines, and suggest recommendations on ways future

guidelines can address substance use and guide providers to successful treatment outcomes
among PWID.
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People who inject drugs (PWID) are at high risk for HCV infection due to its efficient
transmission via equipment used to inject drugs [56]. The NIH [36] and other updated practice
guidelines [14, 37, 105, 106, 137, 138] recommend evaluation of PWID for HCV treatment, and
research has demonstrated successful outcomes when treated [9]. In practice, however, PWID
rarely receive treatment [4]. Barriers include provider bias, concerns about medication adherence
and reinfection, and reluctance and lack of knowledge on the part of PWID and health care
providers [4, 139, 140]. New medications recently approved for HCV treatment have
significantly improved outcomes, shorter treatment duration, and fewer side effects [141]. This
suggests the need to revisit the HCV treatment recommendations for PWID. This article reviews
guidance on the evaluation and management of substance use from publicly available guidelines,
reviews approaches used to manage substance use within the HCV treatment context, and
suggests recommendations on ways future guidelines can address substance use and guide
providers to successful treatment outcomes among PWID.

Background

Hepatitis C virus (HCV) is a source of increasing morbidity and mortality in the United
States, affecting as many as 5.2 million Americans [34]. The public health impact of HCV can be
greatly reduced with the recent introduction of highly effective antivirals [5]. All-oral
medications can effectively cure HCV infection in the vast majority of patients [14], significantly
reducing HCV-related morbidity [136]. These.medications offer.the possibility of HCV
eradication [45, 142, 143]. However, low rates of HCV identification [144], co-morbidities [145,
146] and provider reluctance [7] all contribute to low rates of treatment, particularly among the

group at highest risk of transmission, PWID.
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Although guidelines issued by the American Association for the Study of Liver Disease
(AASLD) and other authorities do not summarily exclude PWID from receiving HCV treatment
[22, 84]), they do not specify how to measure substance use or provide limits for what may be
harmful and do not address management of use during treatment. Concerns about adherence,
severe side effects related to interferon-based treatment, and reinfection impact provider’s
decisions about treating PWID [47, 48]. Sustained viral response (SVR) among PWID has been
shown to near or equal that of non-drug using populations [9], but this is generally due to
management of use before and during the treatment period. Some programs have explored the
use of directly observed therapy (DOT) to improve HCV treatment outcomes for PWID. DOT
protocols have been found effective, but not necessary {147]. Similar results have been found in
RCTs in HIV patients on ART, suggesting DOT, which can be burdensome for providers and
patients, is not necessary for adherence [148].

HCV treatment delivered concurrently with substance use treatment has been found to be
effective [9]. Treatment programs particularly well-suited for PWID provide multiple services in
a single location, including mental health support and primary care. Patients report satisfaction
with co-location, and a high level of familiarity with and increased trust in the providers in these
programs. Concurrent drug treatment, however, may provide other benefits. A retrospective
observational study of twenty-one patients treated for HCV with interferon and ribavirin in a
New York methadone clinic achieved SVR in 33% of-patients [102]. Although 33% of patients
reported substance use during treatment, only one patient had to stop HCV treatment when their
substance use impacted their ability to adhere to the treatment. Most stopped due to
complications from side effects. A cohort study initiated HCV treatment with interferon and

ribavirin in 71 opiate users maintained on methadone for two months found 38% of patients
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achieved SVR despite the short duration of drug use treatment prior to HCV treatment initiation
and 60% reporting at least some illicit substance use during treatment [44]. Though evidence
suggests that some concurrent drug use does not affect rates of SVR [44, 96],there is relatively
little information about HCV treatment in substance users who are not undergoing some type of
drug treatment program in conjunction with the HCV treatment.

It has been shown that people can benefit from antiviral treatment for HCV even if they
use illicit drugs. Although this area of research has not been developed, ongoing substance use
does not mitigate treatment for other chronic illnesses such as asthma or diabetes [132]. A 2010
study of 231 antiretroviral therapy (ART)-naive HIV-positive PWID showed that use of
methadone maintenance therapy is independently associated with more rapid uptake of ART and
improved adherence [149). HCV treatment non-response has been implicated in the development
of cirrhosis [134], and research shows significantly better health outcomes for people who have
been successfully treated than those who have not [136].

Despite research demonstrating successful treatment of PWID in many situations, and
evidence that some concurrent drug use does not impact SVR [9, 150], it is important to
acknowledge that substance use may complicate adherence and other factors that are necessary
for SVR. While guidelines recommend treating PWID on a case-by-case basis, there is a lack of
detail about what type and level of substance use may contraindicate antiviral treatment, and few
precise recommendation on - how to measure use [14,22,-105,-106,-137,-138].- Treatment
guidelines emphasize evaluation of substance usel, but for the most part fail to specify how that
evaluation should occur (Table 1) [14, 22, 105, 106, 137]. Research examining HCV treatment in
PWID also frequently fails to describe how substance use is evaluated, compounding the

difficulties determining when to treat [92, 102, 108, 151]. Widely available guidelines counsel
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evaluating drug and alcohol use, but fail to provide guidance on how to perform such
evaluations, and do not describe how to evaluate findings. There is no guidance on the
implications of a positive toxicology test; screening for drug use may be misused in this context.
Providers are left to subjectively interpret screening results and determine how they impact HCV
treatment candidacy.
HCV Treatment

New agents to treat HCV infection are rapidly changing by eliminating the need for
interferon and greatly improving the therapeutic response [83, 152]. Not only are these
treatments highly efficacious, but treatment duration is shorter, and by eliminating interferon,
adverse events are dramatically reduced. Recently approved medications have cut treatment time
from 24-48 weeks with interferon-containing regimens to 8-24 weeks on all-oral medications
[89]. Results from clinical trials are showing 95-100% SVR rates in people who are treatment
naive, null responders, previous partial responders, and even people with cirrhosis. However,
these medications have a high price tag: costs for a 12-week course range from $83,320 (for
AbbVie’s paritaprevir, ritonavir, ombitasvir, plus dasabuvir) to $94,500 (Gilead’s sofosbuvir
plus ledipasvir) to $150,000 (Janssen’s simeprevir plus Gilead’s sofosbuvir) [86]. Those costs
double for patients requiring a 24-week course. Some recent clinical trials for these new
therapies have not summarily excluded PWID and other substance users [31-33], although others
do [104]. Thus far there are no available data on the impact of substance use on these treatments.

Contraindications to all-oral regimens are not specific to drug users and are few,
including administration to pregnant women and anyone with an allergy to an ingredient in the
medications. However, PWID encounter substantial stigma in the healthcare setting. Concerns

about ongoing substance use, adherence and reinfection impact providers' decision to treat or not.
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The data on reinfection, though scant, suggest that the rate is low [150]. However, the high cost
of these treatments may make providers and insurers reluctant to invest in a patient who they fear
may become reinfected or fail to take the medications as prescribed.
Treatment eligibility

Leaving a decision to treat to the discretion of the provider may make a potentially life-
saving treatment appear optional. It also may leave providers unsure of their ability to evaluate
and manage substance use among other co-occurring disorders. As a consequence, they may
decide to exclude all active PWID from treatment [13]. This may be in part due to a negative
view of PWID in health care settings. There is a perception they cannot adhere to prescribed
healthcare regimens [7]. This stigmatization impedes the provider-patient relationship and
challenges communication around HCV and substance use [153, 154].
Assessing substance use

Providers may be reluctant to formally assess substance use, especially among those who
may benefit most from such discussion [155]. They may not be well trained or experienced in
asking sensitive questions about use and may have implicit biases [155]. Patients who are using
may be hesitant to disclose behaviors or have impaired recall. Discussions may be difficult, time-
limited and fraught with stigma and apprehension on the part of both patient and provider.
Moreover, whether a patient uses drugs may not be as important as the frequency of their use and
their ability to adhere to medication regimens and appoeintments. It may be that measuring other
variables, such as adherence, would provide more valuable data in the evaluation process.

By talking with patients about their substance use providers can begin to understand the
patient’s relationship with their use and its impact on their life. However, verbally

acknowledging use may not feel socially acceptable, so patients may not be truthful. The
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accuracy of self-report depends on the rapport between the clinician and the patient, and the
consequences, or perceived consequences, of disclosure. However, most research supports its
use. Self-reported substance use is only somewhat less accurate than other methods such as urine
testing [156].

There are a number of existing validated substance use screening tools, but many are too
lengthy to use in the clinical setting [157]. The National Institute on Drug Abuse and the
Substance Abuse and Mental Health Services Administration endorse several screening tests
including the Drug Abuse Screening Test (DAST) and the Alcohol, Smoking and Substance
Involvement Screening Test (ASSIST). However, providers often do not utilize validated tools in
the clinical setting [158]. When there is screening for substance use, the tendency is to rely on
other measures to assess use, such as urine toxicology screening. These tests are used to detect
metabolites indicative of recent use of alcohol, marijuana, methamphetamine, opiates, cocaine
and benzodiazepines, among other drugs. They are easy to use, provide rapid results, and often
have a higher sensitivity compared to other toxicology tests, such as serologic testing [159]. But
although these screens can give information about recent use, they provide little comprehensive
information about frequency, impact and duration of use, or, more importantly, on the patient’s
relationship with their drug use or the role it plays in their lives. Detection windows are generally
limited to under seven days, and vary depending on a number of factors including drug class, use
patterns, and physiologic factors [160]. Moreover, urine toxicology screening is intrusive and
may feel demeaning, since it implies that patients’ self-reports are not believed. Providers
utilizing urine toxicology screens in the clinical setting may be more likely to withhold treatment
for any evidence of drug use, regardless of the impact of the use.

Regardless of the method used to evaluate patients for substance use, the objectives must
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be clear. While it is important for providers to have an understanding of what substances their
patients are using, the extent of use, and patient’s ongoing HCV risk, drug use should not negate
HCV treatment. The NIH specifies that HCV therapy has been successful even when patients are
not abstinent [22], but other guidelines promote abstinence while encouraging evaluation of
active users [14, 106]. They fail to address the more nuanced reality: abstinence may be ideal,
but not absolutely necessary.
Ethics of substance use screening in HCV treatment

There are many instances where substance use screening has been used not as a tool to
improve patient care, but rather as a justification for withholding it. This has most notably been
promulgated by insurance coverage policies, as demonstrated by Illinois Medicaid policy, and
that of United Healthcare, which explicitly state that treatment be withheld for anyone with a
recent history of substance use {161, 162]. The lack of explicit guidance from authoritative
guidelines creates room for such discriminatory policies. The policies of screening for substance
use as a criterion for withholding HCV treatment, however, violate basic ethical principles
governing the practice of medicine. The US Department of Health and Human Services
guidelines for the management of substance users living with HIV reminds providers of their
‘duty to treat’, especially the most marginalized patients, while balancing the principles of
beneficence and nonmaleficence [133]. A positive substance use screening test should provide
information to providers, and a point to begin a conversation with a patient, but should by no
means rule out eligibility for antiviral treatment.

Managing substance use in HCV treatment

HCV treatment in drug treatment facilities



As noted, most research examining HCV treatment in PWID looks at the impact of
locating HCV treatment within drug treatment institutions, but there are limitations; fewer than
11% of all drug users are in treatment [163] and most of these programs are targeted to opioid
users. One advantage of providing HCV treatment in a methadone program may be that
adherence is easily monitored. However, the data suggesting that DOT may be an unnecessary
burden to both patients and providers [127, 164] points to a need to explore other interventions to
promote adherence. Further, the placement of HCV treatment in substance use treatment
programs may serve to propagate the notion that abstinence is necessary for HCV treatment.
Other substance use interventions

There appear to be no drug-drug interactions limiting the effectiveness of HCV treatment
in an active drug user, or direct impact of substance use on HCV treatment outcomes. Rather,
adherence, an important driver of SVR, is most impacted by substance use. Behavioral
interventions can be effective in reducing drug use and increasing treatment adherence, at least
for short periods [165, 166], but there is little research examining such interventions on HCV
treatment outcomes [167]. Most guidelines recommend that any HCV treatment provided to
someone with a history of substance use be done in coordination with addiction specialists [14,
22, 105, 138]. Though coordination may improve outcomes, it is not necessary for HCV
treatment [44, 168]. Given the complexities of substance use, concurrent mental health issues
and HCV-treatment, coordinated care-is beneficial.

Discussion

Despite injection drug use being the primary mode of transmission for HCV infection,

methods for evaluating and managing substance use within the context of hepatitis C treatment

are limited. Many guidelines endorse the treatment of ‘active’ users, but then limit treatment
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candidacy to persons enrolled in drug treatment programs or those who have demonstrated
abstinence for as long as six months [14, 105]. EASL guidelines acknowledge that
recommendations are hampered by a lack of evidence, since the vast majority of HCV treatment
research has explored treatment only in populations that have some period of abstinence. Future
research should explore HCV treatment in substance using populations not abstinent or engaged
in drug treatment. Further, as substance use in and of itself does not necessarily impede HCV
treatment, it may be more appropriate to evaluate the impact of substance use, or the the ability
to adhere to treatment regimens, better indicators of likelihood of achieving SVR [27, 43].

While not widely available in many parts of the US, syringe exchange programs (SEPs)
have been largely underutilized as a setting for health interventions. PWID have been shown to
access many resources at SEPs, including primary care when available [169]. SEPs can
effectively reach people who use illicit drugs when they may otherwise not be engaged in
programs. Future research directions should explore HCV treatment outcomes in substance users
who are not abstinent or in a treatment program, but are otherwise engaged in programs such as
SEPs. Tailoring the setting for HCV treatment to optimize uptake and outcomes might be
necessary to improve population-level morbidity and mortality.

The lack of explicit language on how to evaluate and manage substance users potentially
serves as an additional barrier to treatment for a population disproportionately affected by HCV.
As-morbidity in this population increases, providers are under-increased public health pressure to
respond, but may not have the necessary training and guidance to adequately do so. Left without
clear direction of how to evaluate and manage substance use in HCV treatment, some providers
will err on the side of caution and not provide treatment at all. Guidelines propagate this problem

by emphasizing abstinence over adherence and largely failing to mention re-evaluation after
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modification of behaviors. Newer guidelines should provide clear instructions on the evaluation
and management of substance use, including parameters for use and measures for treatment
adherence to support evaluations decisions. Guidelines should clarify that while abstinence is
beneficial, it is not always necessary or attainable, and clearly state that the evidence shows that
some drug use during treatment does not impact SVR. Without such clarity, providers are left to
make subjective decisions not based in evidence. This has the potential to further marginalize
PWID and increase the public health burden of HCV-related morbidity and mortality.
Guidelines need to better impart evidence-based directives on HCV treatment for PWID. HCV
eradication is not possible when guidelines fail to adequately address how to successfully treat
the group at highest risk of transmission, PWID, and do not emphasize the risks of non-
treatment.
Conclusion

A thorough assessment and evaluation of substance use can inform effective HCV
treatment. Understanding the vulnerabilities of any patient is important, and assessing the impact
substance use may have on treatment adherence is important. Current guidelines fail to
adequately describe how to evaluate and manage substance use in HCV treatment, leaving
providers to make conservative decisions out of concern for outcomes. Updated guidelines can
mitigate this problem through a clear description of how to evaluate use, the role of adherence,
and applying evidence-based research to support guidance. HCV-related morbidity and mortality
among PWID can be reduced, but systematic change will require giving providers clear guidance

on how to achieve this.
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Abstract

Background: Since the introduction of direct-acting antivirals, treatment for the hepatitis C virus
(HCV) is curative in the vast majority of cases. However, high cost and concerns about
adherence and reinfection may present continued barriers to treatment, particularly for people

who inject drugs (PWID).

Methods: Clinicians attending the Liver Meeting® in 2014 who reported prescribing HCV
treatment in the past three years were invited to complete a survey. Participants assessed their
likelihood to provide HCV treatment given time since last injection drug use. Clinicians also
assessed the importance of factors such as adherence, drug use and cost on their decision to

provide treatment using interferon and all-oral medications.

Results: 108 clinicians completed the survey; 10% were willing to treat an active PWID (last
injection within last 30 days) using interferon-containing regimens, and 15% with all-oral
regimens. For each category of time since last injection (> 12 months, 6-12 months, 1-6 months
and last 30 days), the odds of a clinician providing treatment increased with longer duration of
abstinence (2.22 odds ratio for interferon-based treatments and 2.57 for all oral treatment).
Provides were-significantly more-likely to treat persons with any length of abstinence over
current users. There was no difference in willingness to treat patients with 6-12 months
abstinence compared to those with more than 12 months abstinent. Concerns about reinfection

and medication cost were cited as most important when determining treatment candidacy.
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Conclusion: As HCV treatment evolves, there is an increasing need to address barriers to this
curative treatment for PWID. Understanding changes in treatment candidacy assessments is
essential to addressing HCV-related morbidity and mortality among PWID. This study provides
insight into how clinicians view treatment candidacy in this era of direct-acting antivirals. The
information can help clinicians provide supportive treatment environments and concurrent

programs.

Key words: hepatitis C treatment, injection drug use, direct-acting antiviral hepatitis treatment

candidacy, providers, hepatitis C cure
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Introduction

Since the introduction of highly active direct-acting antiviral, all-oral medications,
treatment for the hepatitis C virus (HCV) is curative in the vast majority of cases [61, 141].
Despite these medications, the high cost of HCV-related morbidity and mortality [33, 48, 170]
and the public health burden of HCV infection [2, 23, 171], the decision to treat is often left to
the discretion of individual health care clinicians, as well as by managed care groups and insurers
[21, 84, 85, 105]. While the traditional standard of care for HCV treatment, combination therapy
with interferon and ribavirin, has many contraindications, severe side effects and relatively low
efficiency, new, all-oral medications have few contraindications, cure HCV infections over 90%
of the time with a shorter treatment course and few side effects [104, 172, 173], suggesting the
possibility of eradication of HCV infection through treatment [45, 86, 143]. However, high cost
[174], and concerns about adherence [100] and reinfection [13, 95] may present continued
barriers to treatment, particularly for the population with the highest prevalence, people who
inject drugs (PWID). Until HCV treatment is accessible to PWID, eradication cannot be possible.
This study sought to understand how the availability of all-oral HCV treatment medications
impacts health care providers’ decisions to treat PWID, and to identify barriers to treatment in

this population.

Background
HCYV infection is a major health concern affecting millions of Americans at a high public
health cost. HCV-related mortality outpaces that of HIV [175], and PWID have the highest
prevalence of HCV in the United States [54]. Notwithstanding, PWID have had limited HCV

treatment access in the past [4]. Traditional interferon-based treatment for HCV was suboptimal
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due to low efficacy and severe side effects, forcing clinicians and patients to carefully weigh the
risks and benefits of treatment [4, 7, 125]. The many complications and absolute
contraindications related to interferon-based HCV treatment limited the proportion of patients
considered eligible, and even when eligible, many patients opted not to pursue treatment due to
concerns about side effects and poor outcomes. Although all-oral medications have far fewer
clinical contraindications, it is not clear that clinicians have adapted their eligibility criteria at the
same rate as medications are evolving [18]. Further, these new treatments are costly - a single
pill may cost as much as $1000, and total treatment costs can exceed $100,000, also impacting
access [17, 20].

Despite some of the issues impacting HCV treatment, the high burden of the disease
suggests that one way to successfully achieve reductions in HCV incidence and decrease the
sequelae of long-term HCV infection is through increased HCV treatment coverage [35]. ‘Cure
as prevention’ is theoretically plausible in HCV, where treatment is of finite duration and leads
to a true cure {35, 63]. Many of the criteria that traditionally have excluded PWID from receiving
HCYV treatment may not apply to all-oral medication regimens, and in many cases, the barriers
have not been shown to be justified in existing literature [9, 101, 176-178].

Given the many recent improvements in HCV treatment, it is necessary to improve our
understanding of what influences a provider’s determination of treatment eligibility.
Understanding who may receive-treatment-and under-what conditions can-inform clinicians-abou
changing eligibility criteria, and provide information about which ancillary support programs are
needed to improve treatment uptake for those who need it most, and plan for the future burden of
HCV-related morbidity and mortality for those who do not receive treatment. The purpose of this

study was (1) to identify changes in the proportion of PWID considered eligible to receive HCV
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treatment given the availability of new medication regimens; and (2) to identify barriers to

treatment provision in this population.

Research Methods

This cross-sectional study enrolled clinicians attending the American Association for the
Study of Liver Disease (AASLD) Conference (the Liver Meeting®) in 2014 who reported
prescribing a HCV treatment medication in the past three years. The investigator and research
assistants staffed a booth in the exhibition hall at the conference and invited conference attendees
to participate in a 15 minute survey on an iPad at the booth, or by scanning a QR code, and
responding on a mobile phone. The survey was developed in two focus groups held in the fall of
2014 with experienced HCV treatment clinicians who provided feedback and input on question
validity and overall survey content. In focus groups, provider’s main concerns about treating
PWID were identified, revealing concerns such as adherence, drug use, housing status and
clinical capacity on their decision to provide treatment using either interferon or all-oral
medications, A five-point Likert scale (1=not important, 5=very important) was developed to
assess the importance of these factors in the decision to treat with a given medication regimen,
allowing an assessment of barriers to treatment, and changes in what is considered important
given advances in HCV treatment. In addition to the focus groups, other feedback on the survey
was solicited from non-clinician HCV-experts.

Participants were asked to assess their likelihood to provide HCV treatment with
interferon-based and all-oral medications given time since last injection drug use. Clinicians
were also asked to assess the importance of patient and provider-related factors using the

developed five-point scale. Data were captured using an electronic platform on tablets or via a
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website and included four domains of knowledge and attitudes impacting HCV treatment
candidacy: (1) Clinician demographics (specialty, training, sex, etc); (2) clinician perceptions (of
patient’s drug use, of patient’s ability to be adherent etc); (3) clinical settings (public vs. private
vs. government, multidisciplinary vs primary care), and; (4) clinician experience (with HCV
treatment, with drug users, etc). The study protocol and procedures were reviewed and approved

by the University of California San Francisco Institutional Review Board.

Data Analysis

Data was coded and imported into Stata/SE Version 13 [179] for analysis. Descriptive
statistics were generated, including frequencies for categorical variables and medians, means and
standard deviations for continuous variables. Differences between provider assessments for
willingness to treat with interferon-containing regimens compared to all-oral regimens depending
on time since last injection were calculated using piecewise ordinal logistic regression.
Differences between clinicians’ willingness to treat given interferon-based or all-oral treatments
were tested with a Wald chi-square statistic for the two slopes for time since last injection.
Willingness to provide treatment using either medication type predicted from recency of
injection drug use was calculated using piecewise ordinal logistic regression. The Bonferroni
procedure was used to compare differences between the time points. Bootstrapped t-tests with
1,000 repetitions examined.the differences.in the mean Likert scale rating between barriers to
treatment given each the medication regimen [180-182]. The bootstrap was used to provide bias-
corrected nonparametric confidence intervals for drawing statistical conclusions given the non-

normal distributions.
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Results

Of 108 participants, 64% were male, 46% practiced in North America, Europe or
Australia, with the remainder who practiced in North Africa, South America or the Middle East;
70% reported working in a research hospital or veteran’s administration hospital (Table 1). By
specialty, 48% were in hepatology, 24% were in gasterenterology; 19% were in infectious
diseases. All respondents reported prescribing HCV treatment medications beyond the traditional
interferon combination regimen, with half (48-51%) reporting experience using boceprivir or
telaprivir triple therapy, respectively; 33% had prescribed sofosbuvir or simeprivir. The median
for the percent of total patient load in a panel who were HCV-infected patients was 30%
interquartile range [IQR]: 11, 60.

Among their HCV infected patients, the percent of patients clinicians would describe as a
PWID varied, with 80% reporting that fewer than 10% of their patient panel could be described
as a current PWiD, and the others reporting 10-50% were current PWIDs. No clinician described
more than 50% of their HCV-infected patients as a current PWID. The vast majority of
participants (94%) reported assessing substance use in their patients. A variety of methods were
used: 68% reported directly asking their patients about their substance use, 32% reported
assessing use based on the patient’s behavior, and 41% reported utilizing toxicology screens in
their practice.

When asked-to consider treatment-candidacy using-an-interferon-based regimen; hal
{55%) of participants reported being willing to treat a patient with a history of injecting drugs
when last injection was more than twelve months ago, as long as the patient was completely
abstinent. One quarter were willing to treat a patients whose last injection was more than twelve

months ago, but still engaged in non-injection drug use, and 20% indicated that they would not

71



treat a patient with any history of injection drug use in the last six to twelve months. One-third
reported willingness to treat HCV infection if the patient’s last injection was within the past six
months, and 10% reported willingness to treat a patient who was currently injecting (within the
last 30 days). Compared to current (last 30 day) use, for each unit of time increase in the
duration of abstinence since last injection drug use, the odds of a clinician reporting willingness
to treat increased (3.92 OR [CI 1.99, 1.74] for 1-6 months vs. <30 days, 13.98 OR [CI 6.86.
28.48] for 6-12 months vs. <30 days, and 24.28 OR [CI 11.45, 51.49] for <12 months vs. <30
days). Post-hoc analyses showed significant differences between last use 6-12 months ago
compared to 1-6 months ago, and when last use was more than twelve months ago compared to
when last use was 1-6 months ago. There was no significant difference between clinician’s
willingness to treat if last use was 6-12 months ago or more than 12 months agoe (Table 2).
When asked the same questions given all-oral regimens, half of respondents reported

willingness to treat a patient whose last injection drug use was six or more months ago, and one

third reported willingness to treat a patient who had used one to six months ago. Fifteen percent
of responders were willing to treat an active PWID with all-oral regimens. For each category of
time since last injection (more than 12 months, six- to twelve months, one to six months and last
30 days), the odds of a provider providing treatment increased with longer duration of abstinence
(2.2 higher odds for interferon-based treatments and 2.57 higher odds for all oral treatment).
Compared to current use, for each unit of time increase in the duration of abstinence since last
injection drug use, the odds of a clinician reporting willingness to treat increased (4.80 OR [CI
2.49, 9.26] for 1-6 months vs, <30 days, 17.10 OR [CI 8.31. 35.21] for 6-12 months vs. <30
days, and 17.46 OR [CI 8.44, 36.10] for <12 months vs <30 days). Post-hoc analyses showed

significant differences between most of the time points, but showed no significant difference
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between clinician’s willingness to treat if last use was 6-12 months ago or more than 12 months
ago.

Injection drug use and non-injection drug use were ‘important or very important’
considerations in determining treatment candidacy, regardless of treatment type (Table 3). For
interferon-containing regimens, clinicians considered adherence, injection drug use and pre-
existing mental illness as the most important when evaluating candidacy. For all-oral regimens,
adherence, reinfection and medication cost were the most important considerations, with
reinfection and cost seen as significantly more important when considering all-oral medications
compared to interferon-containing medications. All oral regimens caused less concerns about
side effects and contraindications when prescribing for PWID compared to interferon-containing
regimens. Although considered very important, there were no differences between provider’s
assessment of the importance of injection drug use and non-injection drug use given either
interferon-containing regimens and all-oral medications (Injection drug use mean 4.10 for
interferon-based treatment and 3.91 for all-oral treatment (95% bias-corrected confidence

interval (CI) -0.38, 0.6); non-injection drug use mean 3.73 vs 3.60 (95% bias-corrected CI -0.39,

0.74).

Discussion
he majorfinding of this study is the small increase in the overall proportion of clinicians
who would prescribe an all oral HCV treatment regimen (15%) versus an interferon based
regimen (10%). Despite the advantages of the newer treatment regimens (oral, fewer
contraindications and toxicities, higher cure rates, shorter treatment duration), clinicians continue

to have reservations about prescribing these newer regimens to PWID. Although current PWID
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remain unlikely to receive treatment, abstinence for as little as six months was associated with a
significant increase in willingness to treat using either medication, suggesting that engagement in
substance use treatment may be an important facilitator to increased HCV treatment. It is notable
there was no significant difference in willingness to treat when last injection drug use was 6-12
months or more than twelve months. Patients may feel more motivation to engage in substance
use treatment if HCV treatment were available after a relatively short time of abstinence.

In this cross-sectional study, clinicians had fewer concerns about co-morbidities such as
pre-existing mental illness when considering HCV treatment with all-oral regimens compared to
interferon-based regimens, but were significantly more concerned with issues such as adherence,
reinfection, and cost. While concerns about injection drug use and non-injection drug use were
no different given medication regimen, interferon-based vs. all-oral, both were considered very
important, suggesting they present ongoing barriers to HCV treatment provision. Concerns about
reinfection given all-oral medications were significantly higher than when considering interferon
regimens. This suggests that although there is a lower threshold for treatment with all-oral
regimens in terms of clinical parameters, housing status and side effects, the barriers presented
by ongoing injection drug use may in fact be higher than ever.

Clinicians were least likely to treat someone who has injected drugs in the past 30 days,
and most likely to treat when a patient had not used any drugs in at least six months. Clinicians
cited recency of injection drug use as an important barrier to treatment provision. However,
evidence in studies using interferon-based treatment demonstrate that some concurrent drug use
does not impact SVR (though daily use has been shown to decrease SVR) [9]. There is no
published research on outcomes for PWID using all-oral medications. More research is needed to

understand this, and to examine the impact of withholding treatment for this population.
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Interventions involving a closer look at the impact of relatively short periods of engagement in
substance use on HCV treatment uptake and outcome are also needed.

It has been suggested that all-oral treatment regimens be withheld from PWID due to the
high cost of treatment and concerns about reinfection [183]. In this study, clinicians had
increasing concerns about HCV reinfection after treatment when using an all-oral regimen
compared to an interferon-based regimen. However, the evidence suggests that reinfection after
treatment with interferon-containing regimens is rare, varying from 0.8 to 4.7 per 100 person-
years [94, 95, 184]. While there is no evidence that reinfection would increase with new
treatments, the highly selective nature of how patients with drug use history are chosen for
research participation may have resulted in lower risk patients being treated [185]. Results from
this study also suggest that physicians are more likely to treat lower risk patients, which would
likely result in low reinfection rates. There is some evidence that receiving HCV treatment or
being considered for treatment helps decrease injection drug use [24], lowering HCV risk.
Further, although HCV related costs increase with disease progression, pointing to a
prioritization of patients with advanced liver disease, benefits of HCV treatment include
improved quality of life and lower all-cause mortality [23, 30, 136]. Treatment may also
decrease transmission events [61, 186, 187]. Given the high cost of HCV and that injection drug
use accounts for approximately 60% of all HCV transmissions in the United States [54], it is
importantto lower HCV prevalence in the population mostat risk-and reduce the overall disease
burden among PWID.

Side effects, pre-existing mental illness and clinic capacity were significantly less
important considerations for treatment with all-oral medications compared to interferon-

containing regimens. All-oral regimens are associated with few side effects, and the significant
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neuropsychiatric effects related to interferon have not been reported in all-oral medications. The
decreased concern about these effects may be why clinic capacity is also less of a concern to
clinicians. Patients undergoing HCV therapy using all-oral medications require less monitoring
than do patients on interferon-containing regimens, freeing clinic staff and potentially limiting
patient appointments. The decreased concern about clinic capacity may also allow more patients
to receive treatment for their HCV infection.

Although we asked whether clinicians assessed their patients for substance use, we did
not ask specifically about interventions or referrals to decrease use. Given the desire providers
demonstrated to provide treatment to patient abstinent or engaged in a substance use program,
more work needs to be done to engage high risk patients in substance use programs. Overall only
a small percentage of substance users are engaged in drug treatment at any given time. Increased
access 1o substance use treatment programs may support increased access to HCV treatment for
PWID and allay provider concerns about the risk of reinfection.

This study has several limitations. This was a cross-sectional survey conducted at a large
conference targeted at clinicians working in liver disease. It is unclear if non-specialists, such as
primary care clinicians would make the same treatment decisions as these specialists. However,
HCYV treatment is most often provided by specialists, so it may be that this sample is
representative of HCV treatment clinicians. The diversity of respondents may have had an effect
on-responses. It is possible that some countries may have specific policies about treatment for
PWID, impacting how providers answered the questions. However, questions were designed to
examine provider’s attitudes towards treating PWID, not policies impacting their choices about

who to treat.
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The results show a significant disparity between what is known about outcomes when
PWID are treated for their HCV infection and provider’s willingness to provide treatment.
Although reinfection is possible and costs of treatment are high, research demonstrates a low
incidence of reinfection, and the social and financial burden of HCV-related morbidity should be
weighed against treatment cost in this context. Despite the barriers to treatment current PWID
continue to face, recent users may be able to access treatment. More work is needed to explore
facilitators to treatment in this group. Although new treatments for HCV infection are promising,
the population in highest need continues to face significant barriers and stigma preventing access

10 treatment,

Conclusion
Healthcare costs related to HCV infection are high, and the population most impacted by
the disease, PWID, do not currently have substantial access to treatment. However, as HCV
treatment becomes easier to provide and tolerate, it may be possible that PWID will have
increased opportunities to receive curative treatment, ultimately lowering transmission events.
Understanding how treatment candidacy may be evolving as HCV treatment evolves is essential
to decreasing HCV-related morbidity and mortality among PWID. This study will provide

important insight into how clinicians view treatment candidacy in an era of highly effective, all-

oral anfiviral treatment. The information gained from this study can help public health officials
understand how to provide supportive treatment environments and concurrent programs. As
HCV treatment improves, policies should address barriers to HCV treatment for PWID,
including increased access to substance use programs, to improved HCV screening and the right

to a curative treatment, paving the way for eradication of HCV.
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Table 1. Participant Demographics

Table 1. Participunt demographics

Region of Practice

North America 30
Europe 15
Asia 9
Africa 18
Middle East 14
Australia 1
South America 13
Clinical Licensure
Medical Doctor 76
Physician’s Assistant 6
Nurse Practitioner 11
Doctor of Osteopathy 1
Other 6
Practice Environment
Research Institution 44
Private hospital/HMO 8
Veteran’s Administration 25
Private clinic 13
Community/Public Health Clinic 10
Specialty
Hepatology 48
Gasteroenterology 24
Internal Medicine 4
Family/community 1
Infectious Disease 19
HIV 3
Other 1
Years in Practice
0-5 42
6-10 16
11-15 17
16-20 25
Proportion of patients with HCV infection
0-25% 57
26-50% 19
51-75% 8
76-100% 16
Gender
Male | 64




| Female | 36

Table 2. Pairwise Comparisons of Willingness to Treat Between Timepoints

Interferon-based regimen

Last injection drug use Contrast 95% confidence interval*
6-12 months vs. 1-6 months 1.27 0.42, 2.12%*
>12 months vs 1-6 months 1.83 0.94, 2.71**
>12 months vs 6-12 months 0.55 -0.26, 1.36

Last injection drug use Contrast 95% confidence interval*
6-12 months vs. 1-6 months 1.27 0.46, 2.08**
>12 months vs 1-6 months 1.29 047, 2.11%*
>12 months vs 6-12 months 0.21 -0.77, 0.81

*Bonferroni-corrected

**Significant difference between time points
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Table 3. Importance of consideration for HCV treatment

Interferon All oral Difference 95% confidence

Mean" Mean" interval*
Adherence 4.53 4.64 0.11 -0.83, 0.32
Reinfection 3.74 4,03 0.29 0.46, 0.55**
Cost 3.69 4.44 0.75 0.47, 1.01**
Housing 3.84 3.81 -0.03 -0.25,0.19
Neuropsychiatric effects | 4.08 3.17 -0.92 -1.18, -0.64**
Other side effects 3.96 3.21 -0.75 -1.02, -0.52**
Pre-existing mental 4.19 3.11 -1.07 -1.38, -0.81**
illness
Clinic capacity 3.51 3.24 -0.31 -0.05, -0.09**
Alcohol use 4.00 3.84 -0.16 -0.37, 0.41
Injection drug use 4.10 39 -0.17 -0.38,0.6
Non-injection drug use | 3.73 3.60 -0.13 -0.39,0.74

" Mean of Likert scale rating (1=not important, 5=very important)
*Bias-corrected and accelerated bootstrapped confidence interval due to highly skewed non-
normal distributions

**significant difference between treatment types
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Conclusion

PWID are at highest risk of HCV transmission, yet are among the least likely to receive
treatment. Since the introduction of highly active direct-acting antiviral medications, treatment
for the HCV is curative in most cases [61, 141]. Despite their availability, and the high cost of
HCV-related morbidity and mortality [33, 48, 170], and the public health burden of HCV
infection [2, 23, 171], the decision to treat is often left to the discretion of individual health care
clinicians, as well as by managed care groups and insurers [21, 84, 85, 105], and PWID are all
too frequently omitted from considerations. Direct-acting antivirals offer the possibility of HCV
eradication, but this cannot happen without a significant increase in the number of PWID who
receive treatment. The shared purpose of the three papers that constitute this dissertation is to
understand the barriers to HCV treatment for PWID, including provider knowledge, patient-
related factors and stigma of PWID. Although the three papers vary in terms of methodology,
they bring together the various factors influencing access to this curative treatment, identifying
points of intervention in the continuum of HCV care and facilitators of treatment success for
PWID.

Summary of the Research

The overarching purpose of the research in this dissertation was to examine factors
affecting HCV treatment in people who inject drugs. Each paper represents a different area
impacting treatment access and treatmentsuccess. Paper one, “HCV-Treatmentin PWID: An
update for nurses’ describes HCV treatment, focusing on advances since the approval of direct-
acting antiviral, and the evidence around patient related barriers impacting treatment access. As
HCYV therapies improve, treatment will increasingly be provided in the community setting, and

nurses will increasingly become an essential part of HCV treatment and care. Evidence suggests
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that nurses in HCV care improve outcomes, particularly for PWID. All nurses should be well-
poised to provide this care. This paper reviews the evidence that PWID can be successfully
treated, and discusses the positive impact nurses can have on HCV treatment outcomes.

This paper identified specific interventions that can improve treatment uptake for PWID.
Interventions proven to be successful include increased comprehensive screening to increase
HCYV identification and improved education around treatment, including addressing
misconceptions about treatment, and the impact of medication advances. Other interventions to
improve treatment outcomes for PWID include concurrent treatment for substance use and
mental health comorbidities, and community-based treatment. The evidence that PWID can be
successfully treated for HCV infection was proven in the era of interferon-based treatment. The
significant improvement in treatments provided by direct-acting antivirals, coupled with
increasing HCV-related health expenditures, point to a need to improve the care provided to
PWID, and raises questions about the ethics of current practices limiting or denying a curative
treatment to a population most impacted by a disease.

As substance use is a major risk factor for HCV infection, and many people living with
HCYV have substance use disorders, the second paper that composes this dissertation examines
how substance use is addressed in publically available guidelines on HCV treatment. Substance
use is complicated, and many providers are uncomfortable addressing substance use in practice
[155]. Despite the successful outcomes when PWID are treated-for HCV-infection, and the low
rates of reinfection following treatment, many providers assume that active substance use
necessarily negates HCV treatment [19, 48]. Existing guidelines state that providers should
determine treatment candidacy for active substance users on a case-by-case basis, but fail to

provide further guidance on how providers might determine candidacy. Guidelines emphasize
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abstinence, further clouding the issue, and fail to address how to manage substance use during
treatment. The lack of clarity around substance use in HCV treatment can lead providers to
assume that abstinence is a necessity for treatment, though this is not supported by the evidence.

Substance use is often viewed as a surrogate marker for factors that do impact HCV
treatment outcomes such as adherence to appointments or medications. Guidelines, however, fail
to address these key issues in HCV treatment, though the evidence suggests that these are most
important in achieving SVR. They rarely provide tools to measure these key criteria, and do not
provide parameters for what level of use might be acceptable. Further, as addiction is marked by
relapse, there is a failure to address how to manage use throughout treatment. This may leave
providers feeling as if they are unable to handle PWID in HCV treatment, an elect to deny
treatment altogether.

There are, however, interventions that can improve provider’s abilities to determine who is a
good HCV treatment candidate, and to support provider’s confidence in treating PWID.
Education is key to this, as provider’s report little training in this complex issue [155, 188].
Guidelines can improve their discussion of the role of substance use, and emphasize the
importance of adherence over use. Providers should be counseled that substance use is less of an
issues than how substance use impacts an individual. While concurrent substance use treatment
is beneficial to HCV treatment outcomes and the individual in question, it is not necessary for
successful treatment. Other interventions such as nurse-led treatment, patient navigafion and
incentivization have all been shown to be successful in improving patient adherence to
appointments and medications, and even to cut down on drug use. While it is important to

address substance use in HCV treatment, giving providers a better understanding of why this
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issue is important and how to navigate these issues with their patient can do much to improve
treatment uptake for PWID.

The first two papers address some of the issues impacting HCV treatment access for PWID in
terms of helping providers understand that treatment in this population has proven success, and
how they can best manage treatment for PWID. Less is known about the impact of provider bias
of PWID on access to treatment for PWID. The third paper in this dissertation describes a cross-
sectional study of HCV treatment providers and asks if they are more likely to provide HCV
treatment to PWID now that medications are safer and more efficacious than ever before. The
survey also collected information to better understand what are barriers to treatment in this age
of direct-acting antivirals. This information is essential to best facilitate improved treatment
uptake.

The study found that providers are more willing to treat an active PWID (last injection
within last 30 days) using direct-acting medications than interferon-containing regimen, and the
odds of a provider providing treatment increased with longer duration of abstinence. Overall,
providers were only about five percent more likely to treat an active PWID using all-oral
medications than they were with an interferon-based regimen. However, providers were as likely
to be willing to provide treatment to someone who had been abstinent for six to twelve months as
they were to someone who had been abstinence for more than one year. Concerns about
adherence, injection drug use and cost of medications were cited as the most important
considerations when determining treatment candidacy and continue to be significant barriers.

Despite the availability of safe and highly effective medications, providers are likely to continue

to withhold treatment to PWID.
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Understanding how treatment candidacy may be evolving as HCV treatment evolves is
essential to decreasing HCV-related morbidity and mortality among PWID. Until HCV treatment
is accessible to PWID, eradication cannot be possible. This study provides important insight into
how clinicians view treatment candidacy in an era of direct-acting, all-oral antiviral treatment.
The information gained can help public health officials understand how to provide supportive
treatment environments and concurrent programs.

Implications

The three papers focus on the evidence that PWID have been and can be successfully
treated for their HCV infection, but significant barriers continue to exist to treatment access for
this population at many levels. Research has focused on PWID engaged in drug treatment
programs, and providers are given few tools to work with people who are not already engaged in
these types of services, Treatment guidelines emphasize abstinence for more than twelve months,
though there is no evidence to support this, and providers appear williné to treat patients earlier
than this. However, HCV treatment guidelines and engagement in substance use treatment
programs are niot the only existing barrier to HCV treatment today. The high cost of direct-acting
antivirals further impedes their use in this population. The fear of reinfection, though in fact
unfounded, can be prohibitive to treatment access, and there may be a lack of understanding
about how frequently this actually occurs.

All-oral regimens offer the possibility of HCV eradication, but more needs to be done if
the population most at risk for transmission can receive treatment. A ‘cure as prevention’
approach necessitates a significant shift in provider’s perceptions about the ability of PWID to
complete what has become a relatively simple medication regimen. Access to substance

treatment programs needs to be improved, and more work needs to be done to ensure that
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providers understand the role that HCV treatment can have on the overall improvement in
PWID’s lives, including possibly decreasing drug use [24], and improving the overall morbidity
of the individual [30]. Currently, there is no published research specifically locking at outcomes
of HCV treatment using all-oral regimens in PWID. Research has not examined a dose-based
relationship between substance use and treatment outcomes, nor has there been enough research
on effective adherence interventions for PWID undergoing treatment. This information will help
identify areas that need to be addressed in order to improve treatment uptake in PWID. Given the
many recent improvements in HCV treatment, it is necessary to improve understanding of
treatment eligibility in this new paradigm. Understanding who may receive treatment and under
what conditions can inform providers about changing eligibility criteria, help public health
officials provide ancillary support programs to improve treatment uptake for those who need it
most, and plan for the future burden of HCV-related morbidity and mortality for those who do
not receive treatment.

Although huge advances have been made in HCV treatment medications, little has
changed in regards to treatment access for PWID. Barriers such as ongoing injection drug use,
and other substance use continue to impact provider’s decision to treat PWID as they did when
only interferon-containing regimens were available, and new barriers such as cost and increasing
concerns about medication adherence have also emerged with the availability of direct-acting
antivirals. Providers need to understand the positive impact HCV treatment has on many
outcomes for PWID including improved all-cause mortality and an increased engagement in
substance use programs. Future research should examine outcomes when PWID are treated with
direct-acting antivirals, reinfection rates, and other outcomes such as all-cause mortality and

substance use. Future research should also examine effective interventions to improve adherence

92



HCV Treatment in PWID

and decrease the risk of reinfection. While it is evident that PWID would benefit substantially
from HCV treatment, more needs to be done to demonstrate that the public health cost of
treatment is far outweighed by these benefits.
Implications for nursing

The evidence demonstrates that nurses play an important role when HCV treatment is
provided. Nurses have been shown to facilitate communication around treatment [51, 189], and
improve adherence and SVR [128-130]. An increase in HCV treatment first requires improved
HCV screening. Nurses are among the first contact patients may have with a health care setting,
and are in an ideal position to identify who should be screened for HCV infection, completeness
of screening, and provide associated counseling. Nurses can help educate patient about the
availability of curative treatment, dispel myths and misconceptions about treatment, and identify
treatment candidates. Once treatment is initiated, nurses can facilitate adherence to appointments
and medications, educate patients on the risks of reinfection, and provide referrals for treatment
of comorbidities, including ongoing substance use. As treatment regimens improve, treatment
can increasingly move from specialty care into the primary care sector. Nurses are in an ideal
position to facilitate this transition, and to facilitate an improvement in treatment provision for
PWID.

Conclusion

Injection drug use is a primary mode of HCV transmission, and PWID are
disproportionately impacted by the virus. Direct-acting antivirals make HCV eradication
plausible, but significant barriers must be addressed before this can be a reality. More research
needs to be done to better understand treatment outcomes for PWID using direct-acting

antivirals, and research into improved adherence and reinfection prevention interventions are
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necessary. The significant HCV-related morbidity and mortality in the United States and the
growing rates of HCV transmission among PWID suggests that increased treatment rates may be
the solution to curbing the negative sequelea related to HCV infection. PWID should have
increased access to this curative treatment, however, much needs to be done to address existing

barriers if HCV eradication is to move from plausible to possible.
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