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Abstract
Purpose of Review This article reviews recent epidemiologic trends in HIV and hepatitis C virus (HCV) and strategies for
treatment and prevention of these infections as they relate to the opioid epidemic.
Recent Findings Among people who inject drugs (PWID) in the United States (US), HIV diagnoses are decreasing, while HCVis
increasing. Care for HIV and HCV relies heavily on specialist infrastructure, which is lacking in rural areas. Antiretrovirals for
HIV and direct-acting antivirals for HCVare effective among PWID, yet multiple barriers make it difficult for rural injectors to
access these treatments. Similarly, access to syringe service programs, medication-assisted therapy for opioid addiction, and pre-
exposure prophylaxis for HIV are all limited in rural areas.
Summary Previous research onHIVand HCVamong PWID has focused on urban or international populations, yet the US opioid
epidemic is moving away frommetropolitan centers. Increasing rurality of opioid injection brings unique challenges in treatment
and prevention. Research into the care of HIV, HCV, and opioid use disorder among rural populations is urgently needed.
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Introduction

The outbreak of HIV in rural Scott County, Indiana, is a cau-
tionary tale for the potential of HIV and hepatitis C virus
(HCV) to rapidly disseminate among people who inject opi-
oids [1]. The episode highlighted the many challenges

characterizing the current opioid epidemic, including a lack
of public health and preventive care infrastructure, paucity of
specialty services for persons with infectious diseases, and
poor awareness of infectious complications of opioid use
disorders.

Abuse of prescription opioids has shifted in recent
years from oral to injection drug use (IDU), and opioid
injectors who were previously dependent on oral formu-
lations engage in injection practices carrying greater risks
of HIV and HCV transmission [2, 3]. Historically, discus-
sion around people who inject drugs (PWID) has focused
on heroin use in larger cities, but in the current opioid
epidemic, new injectors reside more often in nonurban
areas [4, 5]. According to estimates from the Center for
Diseases Control and Prevention (CDC), the counties at
greatest risk for IDU-associated HIV outbreaks are largely
rural [6••].

Data on infectious disease (ID) complications of the
rural opioid epidemic are sparse, but we may apply lessons
learned from managing HIV and HCV among urban PWID
to improve care now and identify priorities for future re-
search. The purpose of this review is to summarize existing
knowledge about the management of HIV and HCVamong
PWID in the United States (US) and discuss ways in which
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we can optimize treatment and prevention of these infec-
tions for rural PWID.

What Are the Current Epidemiological Trends
in HIV and HCV Among PWID in the US?

Between 2008 and 2014, newHIV diagnoses among PWID in
the US fell 48%, driven by an approximately 50% decline
among urban Black and Hispanic/Latino injectors [7•, 8]. In
NewYork City, newHIV diagnoses among PWID plummeted
from 195 in 2007 to 35 in 2013 [9]. IDU transmission in
nonmetropolitan areas contributes to new HIV diagnoses in
greater proportions than in urban settings [10]. Among White
PWID in both urban and rural areas, a more modest decrease
in HIV infections was seen from 2008 to 2010 and subse-
quently leveled off (Fig. 1) [7•].

These data are promising, but HIV screening among
PWID remains infrequent overall. Recent surveys demon-
strate that approximately half of PWID tested for HIV
within the prior year [11, 12]. In Seattle, self-reported
screening decreased from 64 to 47% from 2005 to 2015,

while another result showed a decrease from 72 to 58%
over the same period [11].

Infrequent testing is observed against a backdrop of ongo-
ing risks for HIVacquisition among PWID. Syringe and nee-
dle sharing continues at high rates among White PWID while
declining among Black and Hispanic/Latino injectors [7•].
Persons who inject together are often sexually active with
one another, as well; substance abuse is linked with higher-
risk sexual practices, including condomless sex and sex
with multiple partners [13, 14]. Historically, under half of
injectors living with HIV disclose their serostatus to drug-
using partners [15]. Primary sex partners are most frequent-
ly aware, while disclosure is lower among casual partners
and those who exchange sex for drugs [16, 17]. Awareness
of serostatus among PWID networks remains poor. In one
recently studied cohort, 45% were unaware of their last
injecting partner’s HIV status, and 38% did not know their
last sex partner’s serostatus, frequencies which increased
over the prior decade [11].

While HIV garnered national attention from the Scott
County outbreak, HCV incidence has increased widely across
the US, with a threefold increase in reported cases of acute
HCV from 2010 to 2015 and a disproportionate rate of HCV
among nonurban populations [18, 19]. As of 2015,
Appalachian states had some of the highest rates of reported
acute HCV cases, most notably West Virginia (3.4 cases per
100,000), Kentucky (2.7), and Tennessee (2.6). However,
similarly high rates were seen in Massachusetts (3.7),
Indiana (2.1), and New Mexico (1.9), confirming that
HCV’s spread is not geographically limited [19].

Acute HCV cases reflect only a portion of the true burden
of incident infections, since only 15–30% of those with newly
acquired HCV become symptomatic [20]. The majority of
persons with HCV (75%) establish chronic infection, with
5–25% progressing to cirrhosis within 10–20 years [21]. It is
this long delay before the development of liver disease that
has prompted US screening recommendations to focus on
individuals born between 1945 and 1965, most of whom
likely acquired HCV through the reuse of medical equip-
ment [22]. Although recommendations for birth cohort
screening are appropriate to help mitigate liver disease in
an aging population, comparatively few of these individ-
uals have behavioral risks for forward transmission.
Focusing on testing and treatment of “baby boomers” may
divert attention and resources from active injectors at cur-
rent risk for acquiring and transmitting HCV [23].

HCV is transmitted by blood more efficiently than HIV.
While HIV infection may occur following 0.3% of
healthcare-associated, contaminated needlestick injuries,
HCV results in infection in 3–9% of such incidents; num-
bers are likely higher for both in the setting of IDU [24,
25]. HIV may survive anywhere from 6 days in dried
blood to over 4 weeks in a sealed syringe [26, 27]. In

Fig. 1 Diagnoses of human immunodeficiency virus (HIV) infection
among persons who inject drugs—National HIV Surveillance System,
USA, 2008–2014. Reprinted from Wejnert et al. [7]
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contrast, viable HCV particles can persist on inanimate
surfaces for over 6 weeks [28]. For both HIV and HCV,
the transmission risk is related to the volume of blood
involved; high dead space syringes, which harbor larger
quantities of residual blood, pose the greatest risk among
PWID [29, 30]. In one study, such syringes comprised
nearly half of those available from three major retail phar-
macy chains in the US [31].

Because HCV does not induce durable immunity, individ-
uals who spontaneously clear the virus or are successfully
treated may be infected again [32]. Further, some opioid use
networks segregate by HCV status, a practice that concen-
trates one’s risk of reinfection [33].

What Barriers Prevent Rural PWID
from Accessing HIV and HCV Testing
and Treatment?

Lack of Specialty Healthcare

Compared with urban areas, far fewer physicians practice
in rural areas of the US—a phenomenon driven primarily
by a lack of specialty providers (Fig. 2) [34]. In the absence
of local specialists, primary care providers (PCPs) must

decide whether to refer to a distant provider or indepen-
dently manage the patient’s condition. Perhaps owing to a
lack of familiarity with advances in antiretroviral therapy
(ART) and limited training on the subject, most PCPs refer
HIV patients to specialists, even though the decreased
complexity and toxicity of ART regimens have made
HIV treatment in their practices much more feasible.
Although it imposes additional burdens on patients, this
approach is probably reasonable; clinical outcomes among
people living with HIV (PLWH) are associated with the
level of provider experience in managing HIV disease, re-
gardless of one’s specialty training [36]. In rural commu-
nities, social- and stigma-related factors often make it dif-
ficult for PCPs to accumulate enough patients to develop
robust HIV expertise [37•].

HCV care in rural America has clear parallels to HIV, with
a scarcity of HCV-savvy providers resulting in patient referral
to hepatology and (to a lesser extent) ID specialists in more
urban areas [38]. The ascendance of safe, efficacious, and
well-tolerated direct-acting antivirals (DAAs) has prompted
some specialists to call upon PCPs to treat HCV [39].
However, many such providers do not feel ready to take on
this role; at one center, less than 10% felt comfortable treating
HCV, regardless of a patient’s substance abuse [40]. Concerns
and uncertainties about treating PWID for HCV further

Fig. 2 Active physicians per
100,000 population by physician
specialty and urbanization level:
USA, 2010. Reproduced with
permission using data from Meit
et al. [34, 35]
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complicate matters. Indeed, even among hepatologists, the
overwhelming majority report is that they would not treat
HCV in a person with active IDU [41].

Cost, Insurance, and Rationing of Care

The high cost of treating and medically monitoring
PLWH was recognized early on as a major barrier to
persistence in HIV care. Successful advocacy efforts
led to the passage of the Ryan White Comprehensive
AIDS Resources Emergency (CARE) Act in 1990, estab-
lishing a variety of federal programs to support the med-
ical and psychosocial needs of uninsured and underin-
sured PLWH. Ryan White CARE Act-funded programs
demonstrate how coordinated efforts addressing both med-
ical and non-medical needs can effect major changes in
disease-specific patient outcomes. Recipients of Ryan
White services are more likely to be on ART and to achieve
virologic suppression, compared to patients with other
types of healthcare coverage [42]. Because of insurance
coverage for HIV and associated conditions and the safety
net provided by Ryan White programs (including the AIDS
Drug Assistance Program), it is relatively rare for PLWH to
be unable to access HIV treatment resources or
medications.

The situation is substantially different for individuals living
with HCV, however. The exorbitant cost of early DAA regi-
mens prompted most public and private insurers to institute
restrictions on medication access at the patient level (e.g.,
requiring advanced liver fibrosis or documentation of sobriety
to be eligible for treatment) or the provider level (e.g., limiting
prescribers to hepatology and ID practices) [43]. Until very
recently, obtaining DAAs for Medicaid beneficiaries had
been especially challenging. This is a significant problem
for PWID, since 30% of those with opioid addiction are
insured by Medicaid [44]. In one multistate cohort, 46%
of all DAA prescriptions for Medicaid recipients were
denied outright, with an additional 25% authorized after
an initial denial [45]. As competition in the marketplace
drives down the cost of DAAs, restrictions are being loos-
ened or lifted altogether [46].

In one cohort of HCV-seropositive drug users in rural
Appalachia, only 32% were insured, and those subjects with
insurance were over twice as likely to follow up with
healthcare providers for HCV [47]. Regardless of specific
risks, only 8% of participants received treatment for HCV,
underscoring the barriers to care among a population hard-
hit by the opioid epidemic.

Paradoxically, prescribing DAAs is often easier for pa-
tients without insurance. Perhaps with the lessons from
AIDS advocacy efforts in mind, manufacturers have insti-
tuted patient assistance programs enabling access to treat-
ment for uninsured individuals with HCV, thus leaving

only the costs of laboratory studies and office visits for
the patient to shoulder. This is still a significant burden
for patients and staff to execute (and one without avail-
able Ryan White-like resources to leverage) but is much
more manageable than if one had to pay tens of thousands
of dollars out-of-pocket for a DAA regimen.

Use of DAAs among substance users remains an area
of controversy, principally because of concerns about
nonadherence and reinfection [48••]. For many special-
ists, reluctance to treat PWID for HCV is a reflection of
standards of care in the interferon era, in which high
adherence to a grueling, 48-week regimen of treatment
was necessary to achieve sustained virologic response
(SVR). Shorter treatment durations and improved poten-
cy, efficacy, and tolerability of DAAs have dramatically
shifted the calculus, but practice patterns have yet to
catch up to current guidelines, which recommend DAA
therapy for essentially all patients regardless of current
drug use [49].

What Is the Efficacy of HIV and HCV
Treatment among PWID?

Advances in ART have expanded options, simplified dosing,
and reduced toxicity, but successful management requires re-
tention in care and medication adherence. The vast majority of
PWID retained in HIV care are prescribed ART (89–92%), yet
only 71–75% of those are virologically suppressed [50].
PWID have historically been less likely to persist in HIV care,
receive ART, and achieve virologic suppression, but recent
findings from one large, urban HIV clinic indicate rates of
suppression among PWID are converging toward those of
non-users [51–53]. In rural areas, however, it is likely that
PLWHwill lag behind in these key metrics. Rural PLWH tend
to enter care with more advanced HIV disease and have higher
mortality [54, 55].

Accumulating data show that treating HCV-infected
substance abusers with DAAs is highly efficacious [48••].
Post hoc analyses of DAA trials found SVR rates of 96–
97% among participants on medication-assisted therapy
(MAT), including some with ongoing drug use [56, 57].
In dedicated studies of DAAs among MAT recipients,
SVR rates were similar in populations with and without
ongoing drug use [58, 59]. Among recent injectors receiv-
ing DAAs, SVR was at ta ined in 85–100% [60] .
Preliminary results from small, “real-world” treatment co-
horts are reassuring, with retrospective studies of current or
former PWID confirming rates of SVR of at least 80% [61,
62]. Ten-year data from a large HCV program showed no
negative effect of recent or prior IDU on treatment adher-
ence or therapeutic response [63].
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How Can We Best Optimize HIV and HCV
Treatment Outcomes Among PWID?

Substance Abuse Treatment

Drug abuse support services are a key component in improv-
ing care for PLWH with addiction. The use of buprenorphine
or methadone for MAT can improve HIVoutcomes. One pro-
spective study found that buprenorphine-based therapy was
associated with significant improvements in ART use and
CD4 count [64]. Methadone maintenance has been linked to
improved HIV-specific outcomes; those on methadone have
higher odds of adherence and virologic suppression [65].

HIV care providers need to be cautious in opioid prescrib-
ing practices for their patients. PLWH receive long-term pre-
scriptions for opioids at high rates and are more likely to
receive higher doses [66, 67]. HIV care providers have report-
ed poor adherence to prescribing guidelines and low confi-
dence in identifying abuse, but these results predate the cur-
rent, heightened awareness of the opioid epidemic [68].
Newly released guidelines from the HIV Medicine
Association are available to help HIV providers manage
chronic pain in their patients [69].

Clinical trials and cohort analyses support the efficacy of
offering DAAs to individuals on MAT. Retention in regular
substance abuse care likely selects for individuals who will
remain sufficiently engaged in care for HCV to complete ther-
apy. In one study, individuals retained in buprenorphine treat-
ment were more likely to be referred to an HCV specialist and
offered antiviral therapy [70]. Given the high prevalence of
HCVamong individuals with any lifetime IDU, offering HCV
therapy through the substance abuse treatment infrastructure is
a sensible option and can leverage existing, multidisciplinary
services to support DAA therapy [71].

Co-location of Services

For PWID, regardless of HIV or HCV infection status, co-
location of mental health, substance use, social work, and
pharmacy services in a single venue may help to optimize
outcomes. This model, adopted by many clinics serving
PLWH, is well-suited to address the needs of high-risk popu-
lations such as those with opioid abuse [72, 73]. Strong con-
sideration should be given to implementing MAT options
wherever possible. Opioid users living with HIV are more
likely to use buprenorphine or other MAT if administered at
their “parent” HIV clinic, rather than having to visit another
center [74]. Rural and community health centers are an attrac-
tive option to house such multidisciplinary programs but must
be adequately and sustainably resourced in order to succeed.

Similar to HIV, untreated psychiatric illness, and ongoing
drug use among those living with HCV have adverse effects
on the ability to achieve SVR [75]. Because current DAA

regimens are of short duration (8–24 weeks), mobilization of
mental health, substance use, and social work services for
HCV-infected patients must necessarily be more rapid than
with PLWH, who are often in care longitudinally for years at
a single center. While many HIV clinics offer such compre-
hensive, multidisciplinary services, strict funding restrictions
often prohibit their use for HIV-uninfected individuals. Peer-
based group substance abuse treatment and directly observed
therapy have been studied but are not widely available [71].
One solution adaptable to the existing healthcare infrastruc-
ture is patient navigation. In one large, urban public health
department, navigators successfully guided individuals with
IDU, homelessness, alcohol use, and other mental health con-
ditions through the HCV care process, leading to SVR rates of
91% among those treated [76].

What Are the Current Best Practices in HIV
and HCV Prevention Among PWID?

In addition to the prevention of HIV and HCV, providers car-
ing for opioid abusers should be mindful of hepatitis B virus,
sexually transmitted diseases, and bacterial infections such as
endocarditis and cellulitis. On a population level, a multifac-
eted approach incorporating routine screening, linkage to pre-
vention and treatment resources, MAT, and harm reduction
strategies are needed to reduce incident infections and keep
PWID as healthy as possible [77].

Harm Reduction and Syringe Services Programs

Syringe service programs (SSPs) have been proven to prevent
HIV and HCV infections in international and urban US set-
tings, but systematic evaluation of the role of SSPs for infec-
tion control among rural PWID in the US is lacking [78, 79].
SSPs provide an opportunity for PWID, a population other-
wise difficult to access for public health interventions, to re-
ceive condoms and naloxone kits, access testing for viral in-
fections, and be referred to specialist care for MAT, HIV, and
HCV. They can also ensure access to low dead space syringes,
further decreasing the likelihood of viral transmission among
injecting partners. Combining prevention methods reduces
HCV transmission among PWID, and higher rates of SSP
use would likely contribute the greatest population effect on
disease transmission, conferring a “herd immunity” benefit on
PWID not utilizing SSPs [80].

Unfortunately, the accessibility of syringe service programs
(SSPs) varies across the US, depending on state and local laws
[81]. Nationally, SSPs are unevenly distributed and tend to be
clustered in urban areas [82]. An estimated 80% of young
people with HCV (as a surrogate marker of IDU) reside over
10 mi from a SSP, with larger geographic coverage gaps in the
South and Midwest [82].
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Effects of MAT on HIV and HCV Prevention

Among real-world cohorts of PWID, engagement in MAT
reduces HIV acquisition by 54% [83]. MAT helps reduce a
variety of hazardous behaviors, including IDU, syringe shar-
ing and high-risk sexual practices, such as having multiple
partners [84]. MAT also confers a protective benefit on HCV
acquisition, with hazard ratios for acquisition ranging from
0.18 to 0.47 for those on MAT [85].

Currently, the MAT infrastructure is insufficient to address
the burden of opioid use, especially in rural areas [86]. Of all
US physicians permitted to prescribe buprenorphine, over
91% are in urban areas [87]. This lack of providers creates
a bottleneck for users in need; among buprenorphine pre-
scribers in one survey, only 60% were accepting new pa-
tients [88]. In interviews with PCPs who do not prescribe
MAT, almost half cited lack of institutional support as a
factor [89]. Thus, health system administrators play an im-
portant role in ensuring access to services needed by their
patient population. However, as for HIV and HCV treat-
ment, MAT services impose additional burdens on patients
in terms of transportation costs, wait-list times, and the
visit frequency required to participate [90].

Treatment as Prevention

Large clinical trial and cohort data have proven that virologic
suppression with ART renders PLWH non-infectious to
others—a principle referred to as “treatment as prevention”
[91, 92]. Although such data are lacking for HCV, it is reason-
able to conceptualize the potential public health impact of
DAAs in a similar framework. PWID constitute an important,
active reservoir of HCV, so eliminating active, chronic infec-
tions among injectors intuitively should reduce forward trans-
mission and the risk of reinfection after treatment [93]. This
idea is supported by modeling studies, but robust, real-world
analyses are still needed [94, 95].

HIV Pre-exposure Prophylaxis Among People Who
Inject Drugs

Consistent use of oral emtricitabine/tenofovir disoproxil fu-
marate (FTC/TDF) as pre-exposure prophylaxis (PrEP) is ef-
ficacious in reducing sexual transmission of HIV, but the ef-
fect of PrEP against injection-related exposures may be less
robust [96]. In the Bangkok Tenofovir Study, use of TDF
(without FTC) reduced HIV acquisition by 49% among all
users and 84% among those who were highly adherent [97,
98]. But, this study relied on directly observed PrEP adminis-
tration and could not isolate whether the effect on HIVacqui-
sition was due to parenteral or sexual transmission. These
methodological questions have led some to voice concerns
about implementing PrEP for PWID, even though it is

currently recommended for this purpose in the US [99, 100].
Expanding PrEP among PWID is a challenge, however. Some
PWID may not be interested in taking PrEP [101]. Further,
providers are less willing to prescribe PrEP for PWID than for
any other risk group [102]. To date, the use of DAAs as PrEP
for HCV has not been investigated.

Learning from Scott County, Indiana:
Addressing Risks in Ohio and North Carolina

The 2014–2015 outbreak of 181 new HIV infections among
PWID in rural Indiana was a direct result of widespread local
opioid abuse, lack of access to syringe services programs
(SSPs), and limited health infrastructure (including resources
for HIVand HCV testing) [1]. With lessons from this incident
in mind, public health officials are examining rural communi-
ties across the US and taking steps to mitigate the risk for a
similar event [6••]. Without concerted efforts to invest in rural
healthcare infrastructure and develop sustainable resources to
address the health and prevention needs of opioid users, that
risk is unfortunately very real.

North Carolina (NC) and Ohio (OH) are in some ways
emblematic of the challenges faced in preventing ID com-
plications from the current opioid epidemic. Both are geo-
graphically large with multiple urban, metropolitan hubs
separated by wide, mostly rural areas. Acute HCV cases
and drug-related deaths are rising but vary by region within
each state [103, 104]. Twenty-nine of 100 counties in NC
and 31 of 88 counties in OH are part of Appalachia, the
region hardest-hit by the opioid epidemic [105]. Eleven of
the 220 counties nationwide identified by the CDC as be-
ing at highest risk for a Scott County-like outbreak are in
OH, with another five in NC; all but one of these 16 are in
Appalachia [6••].

Despite the similarities of their opioid epidemics, NC
and OH have diverged in two key policy areas: Medicaid
expansion and SSPs. In 2014, OH chose to expand its
Medicaid program, opening eligibility to all adults with
incomes below 138% of the federal poverty level [106].
This led to over 700,000 new enrollees, the vast majority
of whom would not have access to health insurance other-
wise [106]. Among enrollees in 2015, over two-thirds were
White and nearly a quarter resided in rural or Appalachian
areas. In contrast, NC opted not to expand Medicaid; as of
2015, its uninsured rate was 11%, compared with OH’s 6%
[107]. Medicaid expansion’s true impact on outcomes and
disease prevention among opioid abusers remains to be
seen, but Medicaid expansion appears to have increased
insurance coverage among heroin abusers (but not those
with other opioid use disorders) [108]. Expansion states
have significantly increased buprenorphine prescriptions,
over time [109]. With respect to SSPs, although both NC
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and OH have legalized these programs, the implementation
differs substantially by state. As of October 2017, NC has
at least 23 programs, covering many disparate regions of
the state, while OH has eight—four of which are based in
major cities [110, 111].

In response to the needs of rural providers at the front-
lines of the opioid epidemic, initiatives to train PCPs on
HIV, HCV, and opioid-related issues and to provide
telehealth consultations are proliferating. Project ECHO
(Extension for Community Healthcare Outcomes) has
pioneered a telemedicine consultation model that has dem-
onstrated success in treating large numbers of patients with
HCV in distant areas and in prison settings [112]. In NC,
the Carolina Hepatitis C Academic Mentorship Program
(CHAMP) was launched as a statewide effort to facilitate
training in HCV management for providers in more re-
mote, rural locations [113]. In 2017, the National
Institute of Drug Abuse and CDC funded multiyear pro-
jects in both states, aimed at building an infrastructure of
non-specialist providers to address HCV and HIV treat-
ment among PWID in counties hardest hit by the opioid
epidemic. The commitment of public health officials and
academic medical centers to respond to the Scott County
wake-up call is heartening, but much work remains to be
done in the field; these projects are important first steps
toward sustainable change.

Conclusions

The experience of a large, rural outbreak of HIV and HCV
has prompted a renewed focus on the prevention and care
of HIV and HCV among individuals with opioid use disor-
ders and PWID. Although this topic has long been studied,
the existing literature and clinical experience are over-
whelmingly drawn from international and urban US popu-
lations. The current epidemic of opioid abuse, which has
significantly affected nonmetropolitan and rural areas in
the US, highlights shortcomings in existing infrastructure
for comprehensive treatment of addiction, HIV and HCV.
The most immediate needs are the rapid deployment of
MAT programs and SSPs as well as the scaling up of
HCV treatment in at-risk communities. Research focusing
on people with opioid and heroin abuse in rural areas is
needed to help translate existing principles to this unique
population. Urgent attention to these tasks will be critical
to curbing the spread of HCVand preventing another major
outbreak of HIV.
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