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Introduction: In 2019, there were over 1.1 million people living with human immunodeficiency virus (HIV) and 2.4
million people living with hepatitis C virus (HCV) in the United States. One in seven (14%) are unaware of their
HIV infection and almost half of all HCV infections are undiagnosed. People with unstable housing are disproportion-
ately affected by HIV and HCV. The present study will evaluate interventions by community pharmacists that may
reduce HIV and HCV transmission and promote linkage to care.
Methods: This study was conducted in an independent community pharmacy in Spokane, Washington. Eligible study
participants were walk-in patients of the pharmacy, over the age of 18, and experiencing homelessness. Pharmacy
patients were excluded if they had a history of HIV or HCV diagnosis, received a screening for HIV or HCV in the
last six months or were unable to give informed consent. The intervention included administration of HIV and HCV
point-of-care testing (POCT) using a blood sample, risk determination interview, comprehensive HIV and HCV educa-
tion, and personalized post-test and risk mitigation counseling followed by referral to partnering health clinics.
Results: Fifty participants were included in the final data analysis. Twenty-two participants (44%) had a reactive HCV
POCT, and one participant had a reactive HIV POCT. Of the 94% of participants who reported illicit drug use, 74%
reported injection drug use. Seventy-six percent (n = 38) qualified for PrEP. Pharmacist referrals were made for 28
participants and 71% were confirmed to have established care.
Conclusion: Individuals experiencing homelessness are at an increased risk for acquiring HIV and HCV due to risky
sexual behaviors and substance misuse. PrEP is underutilized in the U.S. and pharmacist involvement in the HIV
and HCV care continuum may have a significant impact in improving linkage and retention in care of difficult to
treat populations.
1. Background

In 2019, there were over 1.1 million people living with Human Immu-
nodeficiency Virus (HIV) and 2.4 million people living with Hepatitis C
Virus (HCV) in the United States (U.S.). The Centers for Disease Control
and Prevention (CDC) estimates that one in seven (14%) people over the
age of 13 are unaware of their HIV infection and nearly half of all HCV in-
fections are undiagnosed.1,2 Transmission of HIV and HCV have consider-
able overlap with sexual exposure and injection drug use being the
primary modes of transmission for both. Among HIV-infected adults in
2009, an estimated 21%were co-infected with HCV.3 People with unstable
housing are disproportionately affected by HIV and HCV, with prevalence
rates of HIV infection estimated to be as high as 21% and HCV infection
as high as 36% which are attributed to higher rates of substance use disor-
der, severe mental health conditions, and limited access to preventative
health measures.4–8
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In 2019, the CDC reported 34,800 newHIV diagnoses which represents
an 8% decline from 2015.9 This accomplishment is in part due to the mobi-
lized effort to increase testing for HIV, promotion of Antiretroviral Therapy
(ART) for those with confirmed HIV diagnosis and pre-exposure prophy-
laxis (PrEP) for those that are at risk. Despite these advancements in testing,
research has shown that individuals at higher risk for acquiring and trans-
mitting HIV and HCV, especially in persons who inject drugs, have discour-
aging testing rates for both: 8.6% for HIV and 7.7% for HCV.10 Since the
majority of testing for communicable diseases occurs in doctor's offices
and medical clinics, it is often the responsibility of the primary care pro-
vider to initiate the conversation for testing in a time-constrained health
visit.11

In 2018, the U.S. saw an estimated 50,300 newHCV infections predom-
inately among young adults aged 20–40 years old.2 HCV infection is pri-
marily transmitted through blood-to-blood contact and is highly linked to
IV drug use (IVDU). Since 2011, the U.S. has seen a steady increase in
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newHCV cases which coincides with the nation's opioid crisis.12 Substance
misuse and mental health conditions can increase the risk of HIV and HCV
both directly and indirectly. Sexually active adults and adolescents with
pre-existing mental health conditions have shown to have higher risk sex-
ual behaviors including multiple sexual partners, alcohol and drug use be-
fore sex, transactional sex, and inconsistent condom use which directly
increase the risk for HIV and HCV.13–15 Mental health conditions and sub-
stancemisuse can also indirectly lead to transmission of communicable dis-
eases like HIV through non-adherence to ART resulting in unsuppressed
viral loads and increased risk of transmission.16–18

Over the past decade, advancements in healthcare have transformed
HIV into a manageable chronic disease state, with curative treatment avail-
able for HCV. The uptake of PrEP for the prevention of HIV infection is
growing, yet it remains underutilized among at-risk populations, especially
those with unstable housing.19,20 Data from the CDC National HIV Surveil-
lance System Reports in 2019 showed that only 23% of those eligible for
PrEP had it prescribed.21 Although there is no vaccine or pharmacological
prevention for HCV infection, curative treatment with combination direct
acting antivirals has become highly accessible and more tolerable than pre-
vious treatments with interferon therapy.22 Treatment with antivirals is
also highly effective with an approximate 90% cure rate after an 8 to
12-week course of treatment.23,24 Despite the advancements in treatment
and prevention, the systematic shortfalls in the U.S. healthcare system
allowHIV andHCV infection to remain a significant threat to the unhoused
population.25

The Joint United Nations Programme on HIV/AIDS (UNAIDS) initiative
reports an ambitious target to achieve the goal of ‘95–95-95’with the goal to
end HIV/AIDS epidemic by 2030: 95% of all people living with HIV will
know their HIV status; 95% of all people diagnosed with HIV will receive
sustained antiretroviral therapy; and 95% of all people receiving antiretrovi-
ral therapywill have viral suppression.26 In the U.S. in 2016, 86%of persons
with HIV were aware of their infection, 74% that were diagnosed were re-
ceiving care, and 83% of persons in care had achieved viral suppression.27

TheU.S. National Viral Hepatitis Action Plan has a similar goal in preventing
new viral hepatitis infections, ensuring individuals with viral hepatitis are
aware of their infection and have access to high quality treatment.28 Phar-
macists are some of the most accessible healthcare providers and are
underutilized in the HIV and HCV care continuum.29 Considerable research
has shown pharmacist involvement in the care of individuals with HIV and
HCV leads to improvement in adherence, reduced pill burden, and higher
rates of viral load suppression for HIV, and enhanced cure rates andmedica-
tion optimization for HCV infection.30–34 Given the established success of
pharmacy involvement in the management of HIV and HCV, there is prece-
dent for community pharmacists to take on a greater role to expand access in
theHIV andHCV care continuumby targeting suboptimal linkage and reten-
tion in care that is currently impeding the success of UNAIDS initiative and
the National Viral Hepatitis Action Plan.

2. Objectives

The objective of this study is to evaluate the prevalence and risk factors
for HIV and HCV infection in individuals with unstable housing and to as-
sess the impact pharmacists can have on the HIV and HCV care continuum
through screening, education, risk mitigation counseling and referral.

3. Methods

3.1. Project design

This study was conducted in a single independent community pharmacy
in Spokane, Washington. Spokane has a population of approximately
230,000, predominately white (83.7%) with over 1700 individuals
experiencing homelessness and 13% of the population living below the pov-
erty line.35,36 The pharmacy chosen for this study is in a central location near
downtown Spokanewheremost Drop-in Day Centers, FreeMeal Sites, Emer-
gency Shelters, and other general resources are located, which coincides
2

with wheremost of the unhoused population of Spokane reside. This project
received internal college funding for 50 HIV Point-of-Care Tests (POCT)
(INSTI HIV-1/−2 Antibody test kit, bioLytical Laboratories), 50 HCV
POCT (OraQuick HCV Rapid Antibody Test, OraSure Technologies, Inc.),
supplies needed to conduct the tests, and a small gift-card incentive for par-
ticipants. Participant recruitment from among pharmacy patients continued
until 50 participants were identified and enrolled in the study. This study re-
ceived full-board review by the Washington State University Institutional
Review Board and was approved in December 2019 (IRB: 17925–002).

Eligible study participants were walk-in patients of the pharmacy who
were over the age of 18 and currently experiencing homelessness (defined
as having no nighttime residence, having spent the last 24 h outdoors, in an
emergency shelter, or areas notmeant for humanhabitation). Pharmacy pa-
tients were excluded from the study if they self-reported a history of HIV or
HCV diagnosis, a screening for HIV or HCV within the last 6 months, or
were unable to provide informed consent. Those that were eligible to par-
ticipate in the study were asked if they were interested in receiving free
HIV and HCV screening and education. Willing participants were informed
that the screening and education would take approximately 30 to 45 min,
their information would remain confidential, and were asked to sign a con-
sent form. Interested pharmacy patientswere screened by the pharmacist to
meet inclusion criteria before being accepted as study participants. Partici-
pants who completed the study intervention received a $10 gift card.

3.2. Study intervention

Data collection took place from February 2020 to May 2021. A single
HIV pharmacist specialist credentialed through the American Academy of
HIV Medicine (AAHIVP) with training on post-test and risk mitigation
counseling (SK), was involved in conducting the study intervention.
The pharmacist intervention included three activities: administration of
an HIV and HCV POCT using a blood sample from a finger prick; a one-
on-one risk determination interview; and comprehensive disease state
education with personalized risk mitigation and post-test counseling.
The intervention began with administration of the POCT with HIV POCT
results available within 5 min, and HCV POCT results available within
20 min. POCT results were discussed at the end of the session and while
results were pending, the intervention continued with the risk determina-
tion interview and education component. Interview questions were devel-
oped by the researchers and independently reviewed by three HIV
specialist clinical pharmacists, anHIV coordinator at the local health district,
and an HIV-specialized physician at a local teaching health clinic. The inter-
view questions were adjusted based on feedback from the subject matter
experts before implementation. The risk determination interview included
domains for mental health, substance misuse, and sexual behaviors to iden-
tify risk of HIV and HCV transmission and evaluate the need for HIV PrEP.

The principal design of the education provided for study participants
was adapted from CDC recommendations and the National HIV and HCV
curriculum developed by the University of Washington.22,37–40 In brief,
this education was provided as a lecture-based presentation that included
disease state overview, risk factors, routes of transmission, available medi-
cations for treatment and prevention, clinical course of HIV/HCV infection,
information on available community resources, and potential next steps in
the setting of a reactive screening. The participants were also provided in-
formation on the ‘window period’ of the POCT which is defined as the
time between acquisition of HIV or HCV and the time when the point-of-
care test will accurately detect the infection. The CDC recommends using
a 90-daywindow period for antibody POCT22,37,40 The educational compo-
nent of the study intervention was interactive and lasted approximately
20 min.

Study participants were subsequently referred to partnering low-barrier
healthcare clinics to establish care, obtain follow-up confirmatory testing,
and/or receive evaluation for HIV PrEPbased on screening results and iden-
tified risk(s) by the pharmacist investigator. To promote patient autonomy,
study participants who had a reactive screening or were determined to
qualify for PrEP were provided counseling and the option of referral via a
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‘warm handoff’. The pharmacist and patient would make a joint call to one
of the partnering community clinics to set up an appointment only if partic-
ipants agreed to a referral.

This research protocol has been previously published in the first study
of this research series which was adjusted based on the limitations and suc-
cesses seen by investigators.41 The risk determination questionnaire was
adjusted to include a specific timeframe (“within the last six months” vs.
“ever”) in which study participants had engaged in risky sexual behaviors
or illicit drug use to differentiate those with a current risk for communica-
ble diseases versus those that may have been at risk during their lifetime.
This adjustment enabled the investigators to more accurately determine
whether the study participant was a current candidate for HIV PrEP.

From the initial study results, the investigators quickly learned that
many study participants would be considered high-risk for HIV acquisition
per CDC guidance, and thus a question was added to ascertain the partici-
pant's awareness of available HIV prophylaxis options. In the initial itera-
tion of the project, study participants were only referred for HIV PrEP
evaluation if it was determined they were high risk for HIV acquisition in
the setting of a reactive HCV POCT. In the present version of the interven-
tion, participants were referred for HIV PrEP evaluation if they were deter-
mined to be at high risk for HIV acquisition regardless of POCT results.
Furthermore, in this version of the research protocol, patient autonomy
was promoted by giving study participants the option of referral rather
than a standardized process. To enhance participation, investigators re-
moved the requirement to sign a release of medical information form. Al-
though removing this requirement hinders the investigators' ability to
evaluate the rate of retention in care and clinical characteristics of study
participants, creating a low-barrier service promotes patient comfort and
willingness to participate. Finally, this study evaluates the rate at which
participants were linked to care, via follow-up communication with the re-
ferred providers, which provided the research team with an additional
pathway to analyze the effectiveness of the study intervention.

4. Results

A total of 148 pharmacy patients experiencing homelessness were
solicited to partake in the study and a total of 50 participants met the inclu-
sion criteria and were included in the final data analysis, as shown in Fig. 1.
Most study participants were white (n = 34, 68%), male (n = 40, 80%),
and ages 31–40 years (n = 26, 52%). Patient demographics are displayed
in detail in Table 1.

POCT results during the study showed that a total of 44% (n = 22) of
participants had a reactive HCV screening, indicating potential infection
during their lifetime, and 2% (n = 1) of participants had a reactive HIV
Fig. 1. Consolidated Standards of Reporting Trials (CONSORT) flow diagram of
participant recruitment. Abbreviations used: HIV: human immunodeficiency
virus; HCV: hepatitis C virus; POCT: point-of-care testing.
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screening, indicating a potential HIV diagnosis. Seventy-six percent (n =
38) of participants qualified for HIV PrEP but a referral was only made
for 36% (n = 14) because some were already being referred for a reactive
HCV screening (n=9) and others opted out (n=15). Of the 56% (n=28)
of participants that were referred to care, 71% (n=20) were confirmed to
have established care.

4.1. Mental health

Table 2 shows the responses of study participantswhen asked about cur-
rent mental health diagnoses. Most study participants (n = 46, 92%) re-
ported having a diagnosed mental health condition. The most prominent
forms of mental health conditions were post-traumatic stress disorder
(n = 36, 78%), depression (n = 31, 67%), and anxiety (n = 29, 63%).
Of those who reported diagnosed mental health conditions, 72%
(n = 33) reported receiving treatment for their diagnosis and 87%
(n = 40) reported recreational drug use as a form of coping with
their mental health condition.

4.2. Substance misuse

When asked about drug use, 94% of study participants (n = 47) re-
ported active drug use of any kind with methamphetamine being the
most popular. Of those who reported any drug use, 74% (n=35) reported
IVDU. Methamphetamine IVDU was the most commonly reported agent
(68%, n = 32), followed by heroin IVDU (55%, n = 26). Table 3 shows
the recorded responses from study participants regarding substance misuse
and recreational drug use.

4.3. Sexual behaviors

A total of 16 participants (32%) reported being in a current sexual rela-
tionship. Of those in a current sexual relationship, almost 70% (n = 11)
were unaware of their partner's HIV or HCV status. Unprotected sexual in-
tercourse was common among study participants with 60% (n = 30)
reporting unprotected sex within the last six months. None of the partici-
pants reported having sexual intercourse with someone they knew to be di-
agnosed with HIV; however, six participants (12%) did admit to sexual
intercourse with a partner they knew to be diagnosed with HCV. Table 4
shows study participant responses regarding sexual behaviors.

5. Conclusions

5.1. The role of the pharmacist

Pharmacists are some of the most accessible healthcare providers and
are underutilized in the current healthcare system in theU.S.29,42,43 For vul-
nerable populations such as individuals who are experiencing homeless-
ness, pharmacists can play a significant role in the health management of
these patients who have built a trusting relationship through coordination
of care and referral.44 Individuals experiencing homelessness tend to over-
utilize emergency department services as their primary or only source of
healthcare resulting from a lack of proactive engagement in care.45 The re-
sults of this study show that pharmacists may be in an optimal position to
reverse this course and promote engagement and retention in care for vul-
nerable populations. In this study, the pharmacist intervention included ad-
ministration of POCT, disease state education, risk mitigation counseling
and referral to care. A total of 56% (n= 28) of study participants were re-
ferred to care for follow-up confirmatory testing for HIV or HCV and/or
evaluation for PrEP. Of those that were referred, 71% (n = 20) of partici-
pants were confirmed to have established care through direct follow-up
communication with providers. The investigators believe that the success-
ful transitions of care seen is in part due to the rapport built between the
pharmacist and the study participant during the study intervention, the re-
spect and autonomy provided to the patient, as well as the comprehensive
education and personalized risk mitigation counseling that underlies the



Table 1
Baseline demographic and characteristics organized by point-of-care test results.

Item Reactive HCV POCT n = 22
n (%)

Reactive HIV POCT n = 1
n (%)

Non-Reactive POCTs n = 27
n (%)

Total n = 50
n (%)

Gender
Male 20 (90.9) 1 (100) 19 (70.4) 40 (80)
Female 2 (9.1) 0 (0) 8 (29.6) 10 (20)

Age
20–30 years old 3 (13.6) 1 (100) 6 (22.2) 10 (20)
31–40 years old 13 (59.1) 0 (0) 13 (48.1) 26 (52)
41–50 years old 3 (13.6) 0 (0) 5 (18.5) 8 (16)
51–60 years old 3 (13.6) 0 (0) 3 (11.1) 6 (12)

Race/ethnicity
White 15 (68.2) 1 (100) 18 (66.7) 34 (68)
Black 5 (22.7) 0 (0) 4 (14.8) 9 (18)
Latino 1 (4.5) 0 (0) 4 (14.8) 5 (10)
Middle Eastern 1 (4.5) 0 (0) 1 (3.7) 2 (4)

Insurance status
Insured 14 (63.6) 1 (100) 19 (70.4) 34 (68)
Uninsured 8 (36.4) 0 (0) 8 (29.6) 16 (32)

Engagement with primary care provider
Currently under care 11 (50%) 1 (100) 16 (59.3) 28 (56)
Not under care 11 (50%) 0 (0) 11 (40.7) 22 (44)

Alcohol use
Reported use 13 (59.1) 1 (100) 12 (44.4) 26 (52)
Reported no use 9 (40.9) 0 (0) 15 (55.6) 24 (48)

Smoking status
Current smoker 19 (86.4) 0 (0) 21 (77.8) 40 (80)
Non-smoker 3 (13.6) 1 (100%) 6 (22.2) 10 (20)

Illicit drug Use
Reported use 22 (100) 1 (100) 24 (89) 47 (94)
Reported no use 0 (0) 0 (0) 3 (11) 3 (6)

Living situation
Outdoors 14 (63.6) 0 (0) 13 (48.1) 27 (54)
Homeless shelter 7 (31.8) 0 (0) 14 (51.9) 21 (42)
Hotel 1 (4.5) 1 (100) 0 (0) 2 (4)

Abbreviations used: HIV: human immunodeficiency virus; HCV: hepatitis C virus; POCT: point-of-care testing.
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patient-centered approach. In this study, the pharmacist investigator was
not an established pharmacist at the independent community pharmacy
and had no previous relationship with any study participant. The investiga-
tors believe that the benefits of this intervention would be even more pro-
nounced where a previous relationship has already been established.
With high rates of establishing care resulting from this intervention, im-
provements in retention may also follow secondary to the comprehensive
education provided as seen with other studies.46,47
Table 2
Mental health characteristics of study participants organized by POCT result.

Diagnosis Reactive HCV
POCT n = 22
n (%)

Reactive HIV
POCT n = 1
n (%)

Non-Reactive
POCTs n = 27
n (%)

Total
n = 50
n (%)

Depression 17 (77.3) 1 (100) 13 (48.1) 31 (62)
Anxiety 13 (59) 1 (100) 15 (55.6) 29 (58)
Schizophrenia 7 (31.8) 0 (0) 5 (18.5) 12 (24)
Bipolar 9 (40.9) 1 (100) 16 (59.3) 26 (52)
PTSD 17 (77.3) 1 (100) 18 (66.7) 36 (72)
ADHD 1 (4.5) 0 (0) 5 (18.5) 6 (12)
Insomnia 4 (18.2) 0 (0) 1 (3.7) 5 (10)
None 17 (77.3) 1 (100) 21 (77.8) 39 (78)
Response to the question “Are you currently receiving treatment for your mental
health?”
Yes 14 (63.6) 1 (100) 18 (66.7) 33 (66)
No 8 (36.4) 0 (0) 9 (33.3) 17 (34)

Response to the question “Are you using drugs recreationally to cope with one or more
of your mental conditions?”
Yes 20 (90.9) 1 (100) 19 (70.4) 40 (80)
No 2 (9.1) 0 (0) 8 (29.6) 10 (20)

Abbreviations used: HIV: human immunodeficiency virus; HCV: hepatitis C virus;
POCT: point-of-care testing; PTSD: post-traumatic stress disorder; ADHD: attention
deficit hyperactivity disorder.
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5.2. HIV and pre-exposure prophylaxis

The Department of Health and Human Services HIV clinical practice
guidelines recommend ART for all persons with HIV to reduce morbidity
and mortality and to prevent HIV transmission.48 With the introduction of
tolerable, affordable, and highly potent antiretroviral therapies such as com-
bination therapy with integrase strand transfer inhibitors, resistance testing
for HIV is no longer a necessary precursor to starting a treatment. Rapid Start
HIV treatment and the numerous benefits seen with early initiation of ther-
apy on the same day or within 3 days of diagnosis, is a strategy to enhance
ART uptake, promote engagement in care and also contributes to Treatment
as Prevention.48 Proactively identifying HIV infection through testing, in
conjunction with a robust referral pathway to allow for same-day or same-
week follow-up, is an essential component for promoting engagement in
care andminimizing lost to follow-upwhich can be achieved through conve-
nient community pharmacy-led services as outlined in this study.49

Individuals at highest risk for acquiring HIV are men who have sex with
men, members of the LGBTQ+ community, racial minorities and victims of
sexual assault who are also disproportionately affected by homelessness.9,50,51

The risk associatedwith HIV transmission through sexual contact varies based
on the sexual act with the highest risk being receptive anal intercourse,
followed by insertive anal intercourse, receptive vaginal intercourse and lastly
insertive vaginal intercourse.51 In the present study, 60% (n=34) of partici-
pants reported unprotected sexual intercourse and 32% (n=16) reported un-
protected anal intercourse in the last 6 months. These sexual risk factors for
acquiring HIV were considered along with reported drug use and ongoing
level of risk of the study participantwhen determining eligibility and potential
benefits from the use of PrEP. One participant not known to have a potential
HIV infection at the time of the study intervention, had a reactive HIV POCT
and was subsequently referred for follow-up confirmatory testing for HIV.
Post-test counseling for a reactive HIV screening involved a detailed conversa-
tion on the limitations of the POCT and the importance of follow-up



Table 3
Participant-reported substance misuse and recreational drug use organized by
POCT result.

Substance Reactive HCV
POCT n = 22
n (%)

Reactive HIV
POCT n = 1
n (%)

Non-Reactive
POCTs n = 27
n (%)

Total
n = 50
n (%)

Marijuana active use
Yes 19 (86.4) 1 (100) 17 (63) 37 (74)
No 3 (13.6) 0 (0) 10 (37) 13 (26)

Methamphetamine active use
IVDU 11 (50) 0 (0) 7 (25.9) 18 (36)
Smoke 1 (4.5) 0 (0) 3 (11.1) 4 (8)
IVDU/Smoke 8 (36.4) 0 (0) 6 (22.2) 14 (28)
No 2 (9.1) 1 (1) 11 (40.7) 14 (28)

Heroin active use
IVDU 12 (54.5) 0 (0) 5 (18.5) 17 (34)
Smoke 1 (4.5) 0 (0) 0 (0) 1 (2)
IVDU/Smoke 4 (18.2) 0 (0) 5 (18.5) 17 (34)
No 5 (22.7) 1 (100) 17 (63) 23 (46)

Crack cocaine active use
Smoke 5 (22.7) 0 (0) 4 (14.8) 9 (18)
No 17 (77.3) 1 (100) 23 (85.2) 41 (82)

Prescription medications actively used recreationally
Opioid* 8 (36.4) 0 (0) 6 (22.2) 15 (30)
Benzodiazepines^ 3 (13.6) 0 (0) 1 (3.7) 4 (8)
Suboxone 9 (40.9) 0 (0) 7 (25.9) 15 (30)
No 7 (31.8) 1 (100) 17 (63) 25 (50)

Response to the question “Have you borrowed a needle for injection drug use in the
last 6 months?”
Yes 19 (86.4) 0 (0) 12 (44.4) 31 (62)
No 3 (13.6) 1 (100) 15 (55.6) 19 (38)

Response to the question “Have you ever shared a needle with someone who you knew
was HIV or HCV positive?”
HCV positive 8 (36.4) 0 (0) 2 (7.4) 10 (20)
HIV positive 0 (0.0) 0 (0) 0 (0) 0 (0)
Never 14 (63.6) 1 (100) 25 (92.6) 40 (80)

Response to the question “Do you know where to access clean needles?”
Yes 15 (68.2) 0 (0) 16 (59.3) 31 (62)
No 7 (31.8) 1 (100) 11 (40.7) 19 (38)

Abbreviations used: HIV: human immunodeficiency virus; HCV: hepatitis C virus;
POCT: point-of-care testing; IVDU: intravenous drug user.
⁎Opioid Agonist: Examples of reported agents included hydrocodone, oxycodone,
morphine.
^Benzodiazepines: Examples of reported agents included clonazepam, lorazepam,
alprazolam.

Table 4
Sexual behaviors reported by study participants organized by POCT result.

Reactive HCV POCT
n = 22
n (%)

Reactive HIV POCT
n = 1
n (%)

Non-Reactive POCTs
n = 27
n (%)

Total
n = 50
n (%)

Response to the question “Are you currently in a sexual relationship?”
Yes 9 (40.9) 0 (0) 7 (25.9) 16 (32)
No 13 (59.1) 1 (100) 20 (74.1) 34 (68)

Responses to the question “If yes, do you know your partner's HIV and HCV status?”
Yes 7 (31.8) 0 (0) 3 (11.1) 10 (20)
No 2 (9.1) 0 (0) 4 (14.8) 6 (12)

Response to the question “Have you had unprotected sex in the last 6 months?”
Yes 16 (72.7) 0 (0) 14 (51.9) 30 (60)
No 6 (27.3) 1 (100) 13 (48.1) 20 (40)

Response to the question “Have you had unprotected sex with a stranger in the last
6 months?”
Yes 14 (63.6) 0 (0) 12 (44.4) 26 (52)
No 8 (36.4) 1 (100) 15 (55.6) 24 (48)

Response to the question “Have you had unprotected anal sex in the last 6 months?”
Yes 10 (45.4) 0 (0) 6 (22.2) 16 (32)
No 12 (54.5) 1 (100) 21 (77.8) 34 (68)

Response to the question “Have you been diagnosed with an STD in last 6 months?”
Yes 3 (13.6) 0 (0) 0 (0) 3 (6)
No 19 (86.4) 1 (100) 27 (100) 47 (94)

Response to the question “Have you ever had sex with someone known to be HIV or
HCV positive?”
Yes 4 (18.2) 0 (0) 2 (7.4) 6 (12)
No 18 (81.8) 1 (100) 25 (92.6) 44 (88)

Response to the question “Are you familiar with HIV Pre-Exposure Prophylaxis or
PrEP?”
Yes 4 (18.2) 1 (100) 7 (25.9) 12 (24)
No 18 (81.8) 0 (0) 20 (74.1) 38 (76)

Abbreviations used: HIV: human immunodeficiency virus; HCV: hepatitis C virus;
POCT: point-of-care testing; STD: sexually transmitted disease.
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confirmatory testing for diagnosis. Alongwith anonymous partner notification
and same day follow-up with partnering health clinics, the HIV-reactive study
participant was well equipped to take a proactive approach to a potential HIV
diagnosis.

PrEP using Truvada, Descovy and Apretude provide pharmacologic pre-
ventative therapy in oral or injectable dosage forms for persons that are HIV-
negative and at high risk for HIV infection.52–54 Even with the introduction
of new agents and removal of financial and therapeutic barriers to these pre-
ventative treatments, the utilization of PrEP for high-risk patients and treat-
mentwithART for thosewith an existing diagnosis remains suboptimal.19–21

The underutilization of PrEP may be related to lack of awareness and short-
comings from healthcare providers.55 In this study, when participants were
asked about their awareness of PrEP for HIV, only 28% (n = 14) indicated
hearing about PrEP. None of the participants were currently taking PrEP de-
spite 76% (n = 38) qualifying for PrEP. The study protocol is designed to
promote patient autonomy and referrals were only made based on patient
preference and willingness with encouragement, counseling, education,
and support provided by the pharmacist. Given these limitations, 36%
(n = 14) of qualifying participants agreed to a referral to be evaluated for
PrEP. To reduce the rate of newHIV infections in the US, the role of commu-
nity pharmacists in increasing awareness, accessibility and uptake of PrEP is
of upmost importance. As of 2019, California authorized pharmacists to fur-
nish up to a 60 days-supply of pre- and post- exposure prophylaxis to patients
without a written prescription, with states such as Colorado and Oregon fol-
lowing suit.56–58 This is a significant advancement in the scope of practice
5

for pharmacists, and in combination with the intervention outlined in this
study, the community pharmacy setting is in a unique position to have a
compelling impact on the HIV care continuum.

5.3. Hepatitis C

In this study, 44% (n=22) of participants had a reactiveHCV screening
indicating potential lifetime infection. Similar to HIV POCT, for an acute or
chronic HCV infection diagnosis, follow-up confirmatory testing is required
after a reactiveHCV antibody POCT. The rate of potential HCV infections in
this study population is similar to those seen in previously published re-
search and may be due to the high rates of reported IVDU and sharing of
drug paraphernalia.4 There was a high prevalence of self-reported drug
use with 94% (n = 47) of participants reporting drug use of any kind and
74%of those (n=35) reporting injection drug use. In this cohort, metham-
phetamine was the most commonly injected drug followed by heroin with
many participants reporting IVDUwith both. An alarming 66% (n=31) of
study participants reported sharing needles for IVDU in the last 6 months
which poses the highest risk for HCV transmission. Unsurprisingly, of the
participants who reported sharing needles for IVDU, 86% (n = 19) also
had a reactiveHCV screening. Given the high rate of sharing drug parapher-
nalia in this population, implementation of syringe services in the commu-
nity pharmacy setting can also have a significant impact on harm reduction
with consideration to HIV and HCV transmission.

5.4. Mental health

Substance misuse, mental health, communicable diseases, and home-
lessness are closely related with considerable research suggesting that one
can be the cause as well as the consequence of others.4–8,59,60 It is estimated
that the average prevalence of mental health conditions in the homeless
population is around 76% with substance misuse being the most common
diagnosis.61 In the present study, the investigators found that 92%
(n = 46) of participants reported any current diagnosis of mental health
condition with PTSD being the most common, followed by depression
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and anxiety. When participants were asked about treatment for their sub-
stance misuse and mental health conditions, approximately 72% (n = 33)
of participants reported receiving treatment. Although receiving treatment
for theirmental health conditions is reassuring, 87% (n=40) reported con-
tinued use of recreational drug use as a method of coping with their mental
health condition. The shortcomings of available treatment options for men-
tal health conditions, in combinationwith a patient populationwhohas his-
torically been difficult to retain in care and maintain adequate levels of
adherence, has wide ranging implications for further complications such
as transmission of communicable diseases like HIV and HCV. Prioritizing
the treatment of psychiatric illness in this population is the key to fostering
safe sex and drug use behaviors, promoting positive health outcomes, and
increasing uptake of prevention strategies for related disease states such
as HIV and HCV. Given the intimate relationship between communicable
diseases, mental illness and substance misuse, partnering with clinics that
provide mental health services is an essential component in promoting
long-term engagement in care for this population. The overarching result
of the intervention presented in this study shows that pharmacists in the
community setting are well positioned to identify, educate, and connect
at-risk individuals to care. Over half of the participants that underwent
the study intervention were referred to care (56%) and of those that were
referred, 71% established care as a result. Partnering clinics in this study
provide holistic patient care and although patients were referred for HIV/
HCV confirmatory testing or evaluation for PrEP, there is additional oppor-
tunity to also engage in mental health services and other chronic disease
state management as needed.

5.5. Limitations

The results of this study must be evaluated in the context of its limita-
tions. This study received internal college funding that allowed for a total
of 50 participants to undergo the intervention. The results of the study
are similar to research that has been previously published but the small
sample size does limit the generalizability of the successes.3 Historically,
pharmacists have indicated that staffing and infrastructure constraints
limit the ability to provide more comprehensive care which still exists
today.62 Of note, the pharmacist undertaking the study intervention was
not employed by the independent pharmacy which limits the generalizabil-
ity of this study regarding staffing. Although the pharmacist involved in im-
plementing this study intervention is a board-certified HIV Pharmacist, the
intervention can be successfully implemented by any pharmacist with ade-
quate training in administering POCTs. The sustainability of the service is
dependent on the ability of the pharmacist to bill the participant's insurance
for service provided which has historically limited these types of clinical
services in the community setting. Furthermore, the setting of this study
was conducted in a single independent community pharmacy located
downtown Spokane, Washington that services a large proportion of pa-
tients who are experiencing homelessness and struggling with mental
health and substance misuse. Reproducibility of the study results in a
non-urban setting may yield different results.

A significant aspect of this researchwas to obtain follow-up data frompar-
ticipants who established care to evaluate the stage of clinical infection for
HIV and HCV at diagnosis and assess their course of therapy for a follow-up
period of 6months. Investigators quickly recognized amajor barrier to partic-
ipant involvement in the study interventionwas obtaining aMedical Records
Release Authorization despite reassurances of privacy. To promote participa-
tion in the study, the investigators removed the requirement for access to
follow-up data from the eligibility criteria which hinders the authors' ability
to evaluate retention in care. This limitation can be overcome after develop-
ing a more interconnected referral system with more robust data sharing
capabilities that will be explored in future iterations of this work.

6. Summary

This study looked to evaluate the prevalence and risk factors for HIV
and HCV infection in individuals with unstable housing and to assess the
6

impact pharmacists can have on the HIV and HCV care continuum through
screening, education, risk mitigation counseling and referral. Individuals
experiencing homelessness are at an increased risk for acquiring HIV and
HCV due to risky sexual behaviors, substancemisuse and high rates of men-
tal health conditions. PrEP is currently underutilized in the U.S. and would
greatly benefit this study population with identification of eligibility and
patient-specific counseling provided by pharmacists in the community set-
ting. Study participants were highly receptive to the pharmacy-led clinical
services provided and had high rates of establishing care with partnering
clinics as a result of the intervention. Pharmacist involvement in themental
illness, substance misuse and the HIV/HCV care continuum can have a pos-
itive impact on improving linkage and retention in care for difficult to reach
populations such as those experiencing homelessness.
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