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Abstract

The role of pharmacists in the treatment of HIV has expanded beyond medication dispensing to 

include a host of cost-effective, evidence-based strategies across the HIV continuum of care. 

However, wide-scale adoption of pharmacy-based HIV prevention and treatment interventions has 

been slow. We conducted a systematic review to evaluate the evidence on the role of pharmacists 

across the HIV continuum of care. Thirty-two studies were identified, most of which provided 

evidence of feasibility of HIV testing and efficacy of non-prescription syringe sale services in 

pharmacies. However, only two studies implemented an experimental design to rigorously test 

pharmacy-based strategies. Notably, no pharmacy-based strategies have specifically targeted the 

highest HIV risk populations such as black and Latinx men who have sex with men, women, or 

trans populations. Efficacy trials and effectiveness studies should rigorously test existing 

pharmacy-based strategies to build greater support for wide-scale adoption and implementation. 

Moreover, in order to integrate pharmacies into the strategy to end the HIV epidemic, studies are 

needed to ensure that pharmacy-based HIV prevention and treatment services can reach the 

highest risk populations.

Background

Ending the HIV epidemic initiative is a landmark goal of the United States Department of 

Health and Human Services requiring collaborative efforts across multiple government 

organizations to prevent new HIV infections1–3. In order to effectively reduce HIV over the 

next ten years, a multi-pronged approach that tackles behavioral and biomedical prevention 

approaches for populations who are HIV negative, as well as behavioral and biomedical 

treatment approaches for populations living with HIV is critical. In order to make sweeping 

progress along the continuums of HIV prevention and care, a drastic shift in our efforts is 

needed to expand access to HIV prevention and treatment resources.

Recent publications4,5 and non-systematic reviews6,7 have noted the central role that 

pharmacists can play in ending the HIV epidemic. Indeed, pharmacy-based interventions 
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have been implemented across the HIV prevention and care continuums for a number of 

compelling reasons. There is a natural draw to engaging pharmacies given their physical 

accessibility in terms of location and store hours8. Pharmacies are often perceived as neutral, 

non-stigmatizing environments9–14; and pharmacies have the ability to reach a range of 

populations15–18. Despite these strengths, HIV prevention and care in pharmacies has not 

been fully integrated into pharmacy services on a national level as have other primary 

prevention (i.e., vaccinations) and treatment services19.

There is a growing menu of cost-effective, evidenced-based strategies that could be 

integrated into pharmacy services to include HIV prevention and treatment adherence. While 

expanding HIV prevention and treatment services in pharmacies nationally could further 

push the needle and make a larger impact on the HIV continuum of care, it is unclear if there 

is compelling scientific evidence to justify wide-spread adoption of these services into all 

pharmacies necessitating additional pharmacy staff training and integration of accompanied 

systems. Herein, the purpose of this systematic literature review is to synthesize the recent 

literature on the role of pharmacists across the HIV continuum of care to understand whether 

sufficient evidence exists to make an argument for scaling up this work and making a large 

impact on ending the HIV epidemic. Additionally, we identify research gaps and make 

recommendations for future research priorities to integrate pharmacies into the HIV 

prevention and care continuums.

Methods

Article selection

We conducted a search in the Web of Science and Pubmed to identify studies published 

between January 2004 and August 2019 that described studies and interventions in a non-

hospital-based pharmacy setting designed to reduce HIV transmission, either through 

prevention or treatment. This review followed the PRISMA guidelines for systematic 

reviews, which include pre-defining the rationale and objectives for the study, inclusion 

criteria, databases used for searches, study selection, and data collection20. We limited the 

search to published articles and peer-reviewed articles in the United States. Unpublished 

articles and those published in the grey literature were not included. The final search terms 

which were developed in collaboration with a resource librarian included were a 

combination of the following terms: “pharmacy,” “structural intervention,” “HIV,” “HIV 

treatment,” “HIV prevention,” “pharmacists,” and “United States”.

Eligibility criteria

Studies were included in the review if they were: 1) conducted in the United States, 2) were 

in a (non-hospital based) pharmacy setting, 3) were related to the HIV continuum of care 

(from prevention to treatment) and 4) published in the last 16 years. Exclusion criteria 

included studies that were 1) systematic or non-systematic reviews or 2) theoretical models.

Data collection and Analysis

All articles were cross-referenced to remove duplicates. Titles and abstracts of the articles 

were screened for inclusion in the final analytic sample. Keyword identification was 
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performed so that articles with abstracts that included the words pharmacies and/or HIV 

were included in the sample for full article review. In cases where the abstract seemed to fit 

the inclusion criteria but it was unclear whether it included HIV prevention or treatment 

resources specifically, we reviewed the abstract of the article in its entirety to determine 

whether the study would be included in the final analytic sample. Full text review of the 

articles was performed and double coded by two independent raters (NC and SM). Data 

extraction from the articles included study design, population, and the primary study 

outcomes. We performed an applied thematic analysis to determine the main themes 

assessed in the final analytic sample.

Results

Our search yielded a total of 522 articles. After duplicates were removed, we performed a 

title and abstract review to ensure the articles were relevant to the aims of the study. We 

identified 32 studies for inclusion in the final sample for complete review (Figure 1).

As shown in Table 1, of the 32 eligible studies, 19 were cross-sectional, 4 were qualitative, 2 

were spatial, 1 was a retrospective cohort, 3 were prospective cohorts, 1 was a non-

randomized intervention and 2 were randomized control trials (RCTs). Study participants’ 

included individuals from the general population, HIV positive patients, MSM, people who 

inject drugs (PWID), pharmacists and pharmacy technicians. We organized the manuscripts 

thematically around five key areas of the HIV continuum of care: HIV testing12–14,21–26, 

safe syringe access and harm reduction15,18,27–35, post exposure prophylaxis (PEP)36, pre-

exposure prophylaxis (PrEP)37–42, and antiretrovirals (ART)43–46. Herein, we synthesize the 

findings within each of these areas.

HIV Testing

Nine studies in our sample directly examined the provision of HIV testing in pharmacies. 

These studies highlighted that pharmacy-based HIV testing is feasible and reaches those at 

the highest risk of HIV transmission (e.g., never testers, racial minorities and those who 

report high HIV stigma). Specifically, in a cross-sectional analysis, Darin et al showed that 

interest in HIV testing in community pharmacies was highest among non-Hispanic Blacks 

and Hispanics13. Similarly, Crawford et al and Amesty et al showed that customers who 

injected drugs and had high HIV testing stigma12, as well as racial minority customers and 

customers who reported more sex partners11 were more willing to receive HIV testing in the 

pharmacy. Notably, willingness and acceptability of pharmacy-based HIV testing has not 

been tested specifically among MSM, particularly MSM of color. However, the ability to 

reach the populations with the highest need are complemented by strong willingness of 

pharmacy staff to perform HIV testing. In a qualitative study, Ryder et al noted that 

pharmacists believed pharmacy-based HIV testing was accessible, convenient and non-

stigmatizing24. Moreover, Weidle et al showed that pharmacy-based HIV testing was 

feasible within a 30-minute period that included pre-test counselling, test processing time 

and post-test counselling in 21 pharmacies in both rural and urban areas25. In terms of cost, 

pharmacy-based HIV testing was also low. The time to distribute and costs of test kits, 

control kits, shipping, test supplies, training, reporting, program administration, and 
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advertising, was about ~47.21 per patient tested14. However, pharmacy staff training should 

be considered since pharmacists who were more likely to report a high comfort level with 

HIV consultation were more willing to participate in HIV testing in pharmacies. Notably, 

less than half of the studies (n=4) briefly described that pharmacy clients who tested positive 

for HIV were referred to confirmatory HIV treatment services with a medical provider or 

health department. Only one study described a model where pharmacy clients were 

personally connected to confirmatory testing. Therefore, systematic assessment of these 

referrals is needed to ensure that individuals who have a positive HIV screen are linked to 

HIV care and this does not result in another break in the HIV care continuum.

Safe syringe access and harm reduction

A number of studies examined the role of pharmacies in disease prevention for people who 

inject drugs (PWID). Four studies examined pharmacists’ attitudes towards selling non-

prescription syringes for PWID and while many pharmacists believed pharmacies are an 

important resource for PWID, only 59% were willing to provide health information and 

referrals34. In another study, only about 33% would sell syringes to individuals they 

suspected injected drugs despite legislation allowing non-prescription syringe sales35. 

Moreover, test buys by secret shoppers (e.g., individuals posing as a PWID to determine 

whether they could successfully purchase a syringe from a pharmacy) revealed that only 

about 20% of syringe purchase attempts were successful in California30, which is one of 

many states where pharmacies can legally sell syringes without a prescription. 

Misconceptions about syringe access being related to increased substance use and disease 

transmission have long been barriers to increasing syringe access despite a consistent lack of 

evidence between pharmacy syringe sales and mortality27. However, for some pharmacists, 

these ideas prevail. For example, in Indiana where over half of pharmacists interviewed sold 

syringes without a prescription to PWID, pharmacies located in communities with high 

opioid overdose were less willing to sell syringes to PWID29. Ethical and moral values 

influence some pharmacists’ decisions to deter PWID from attempting to purchase syringes 

from their pharmacy27. But, these behaviors may have broader effects on PWID willingness 

and comfort with utilizing any pharmacies as syringe sources. These findings indicate the 

need for additional training on substance use, addiction and the benefit of syringe access in 

reducing opioid related morbidity and overdose. Our review only yielded one experimental 

study, which sought to train pharmacy staff to increase knowledge about PWID17,18. The 

PHARM-Link study showed that negative beliefs about the PWID significantly declined 

over time among pharmacies randomly assigned to a treatment group which included 

trainings to engage and provide social and medical service referrals to PWID who purchased 

non-prescription syringes17,18. Promisingly, this structural intervention also led to positive 

outcomes for PWID who patronized pharmacies that received harm reduction training15. 

Specifically, PWID showed increases in safe syringe practices including reduced syringe 

sharing and improper syringe disposal15.

Post-exposure Prophylaxis (PEP)

Our review only yielded one study on PEP, which qualitatively showed that clinicians and 

pharmacists support the use of a web-application to track and monitor PWID that are 

prescribed PEP in New York City36. To our knowledge, no studies have been published to 
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highlight the integration of PEP into pharmacy practice. New York is the only state to our 

knowledge with a pharmacy-based PEP program that has been implemented4, but utilization 

of this program is unknown. California also recently passed legislation to allow limited non-

prescription sales of PEP and PrEP in pharmacies beginning in 202047. However, data are 

limited to inform the integration of these services into pharmacy practice. Data are also 

needed to show effectiveness of PEP reach for PWID and other at-risk populations.

Pre-Exposure Prophylaxis (PrEP)

Although early studies revealed poor pharmacist knowledge about PrEP, recently published 

studies are beginning to show great promise for PrEP screening and same-day dispensing in 

pharmacies. For example, in 2014 Shaeer et al showed that despite most Florida 

pharmacists’ receipt of recent continuing education training on HIV, only 22% had ever 

dispensed PrEP40. Moreover, most pharmacists were unaware of the CDC’s eligibility 

guidelines (63%), were uncomfortable prescribing PrEP (47%), and believed it was too 

expensive (92%) and led to increases in sexually transmitted infections (65%). Just four 

years later, two studies have shown the strong possibility of cost-effectively providing PrEP 

in a pharmacy setting through collaborative practice agreements38,42. These studies have 

integrated PrEP into the pharmacy by creating a pharmacist led model where pharmacy staff 

administer PrEP screenings and dispense PrEP. Another study highlighted the possibility of 

a pharmacy-based PrEP telemedicine model39. Across all of these studies, PrEP uptake over 

time was high at baseline (>90%), but declined by about half over a six-month period. None 

of the participants were acutely HIV-infected when beginning PrEP and none sero-converted 

across any of the studies over a one-year period. Moreover, pharmacists were able to easily 

integrate PrEP into their existing workflow. Most of the participants reached in these studies 

identified as white MSM and these studies were located in relatively low HIV transmission 

areas. So, it is unclear if pharmacist collaborative practice agreements (CPAs) with 

physicians can be easily established in high transmission areas to reach populations at the 

highest risk of HIV such as black MSM. A study by Smith et al noted that most pharmacists 

reported being able to support PrEP services for their patients through reimbursable 

medication therapy management services (66%), while only 43% currently provide services 

under a CPA41. So, alternative reimbursement strategies should be examined for cost-

effectiveness.

Antiretrovirals therapy (ARTs)

Only a few studies have utilized pharmacies to promote ART adherence among people living 

with HIV. Data show that patients living with HIV who obtain ART from HIV specialized 

pharmacies are more likely to obtain their refills39. Moreover, when pharmacists provide 

more HIV counseling to patients living with HIV, adherence increases, and viral load as well 

as the number of secondary infections in the community decreases43,44. However, these 

findings were not consistent for women48. Since pharmacy staff routinely obtain additional 

continuing education, increasing HIV specialized training opportunities may help integrate 

these services into pharmacies and have wide impact for populations living with and without 

HIV.
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Discussion

This systematic review showed that substantial research has been performed across the HIV 

continuum of care and has reached several HIV risk populations including PWID and white 

MSM, but more research is still needed to rigorously test the interventions especially across 

other risk populations. Importantly, a range of studies have shown that pharmacies can cost-

effectively provide HIV testing, and have the potential to reach several high HIV risk 

populations that have not been recently been tested, but this warrants additional 

investigation. HIV testing is not only well-received among pharmacy customers, but 

pharmacists and technicians feel this is in their purview and are willing to provide this 

primary prevention service. Pharmacies can currently provide clinical laboratory 

improvement amendment (CLIA)-waived HIV tests within their existing practice or 

establish CPAs with physicians to integrate services. A major barrier to massive integration 

of HIV testing will rest on pharmacy staff HIV counseling capabilities, and their ability to 

effectively link customers who test positive for HIV. From a pharmacy perspective, this 

support could result in additional customer visits and revenue if the patient is successfully 

initiated into HIV treatment (for patients with HIV) or PrEP (for patients without HIV). 

There is also a gap in understanding whether a referral system could integrate into existing 

pharmacy workflow and whether patients are effectively linked with physicians – two areas 

that should be further explored.

The literature reviewed here show that pharmacies have made the most progress with respect 

to HIV prevention services for PWID. With legislative support, pharmacies have 

disseminated clean syringes to reduce syringe sharing practices among PWID and the only 

RCT conducted in a pharmacy setting showed that pharmacy referrals to social and medical 

services can significantly reduce HIV risk behaviors. This finding is critically important for 

understanding the potential reach of pharmacy counseling, suggesting that if pharmacies are 

structurally equipped with basic HIV prevention resources (e.g., syringes, HIV tests, 

condoms), and pharmacy staff are trained with cultural competence on the appropriate 

community organizations to send patients, reductions in risk behavior can occur. However, 

the literature also reveal important gaps in education among pharmacy staff that are needed 

to reduce stigma among PWID and other risk populations.

This review revealed notable gaps in the methodologies implemented, and areas of research 

along the HIV continuum of care. First, as mentioned previously, only one study (which 

produced two published manuscripts to date) included in our review has used an 

experimental design to test pharmacy-based HIV prevention strategies. Preliminary findings 

of cross-sectional pharmacy-based PrEP and ART interventions that utilize pharmacist 

counseling to improve adherence are promising. These strategies need to be tested rigorously 

using experimental or cross-over designs to determine the true effect of these strategies. 

Future studies could also test the effectiveness of pharmacist-led counseling using mobile 

applications. Moreover, implementation science frameworks are needed to evaluate the 

integration and scalability of these services into existing pharmacy workflows.

Of particular significance, no pharmacy-based HIV prevention or treatment studies in our 

review have specifically targeted populations at the highest risk of sexual HIV transmission. 
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Only three studies have assessed MSM at all and these studies do not inform how BMSM 

will accept pharmacy-based HIV prevention and care services. BMSM have the fastest 

growing rate of HIV when compared to any other racial or risk behavior group and account 

for over 60% of incident HIV infections among MSM. Little is also known about Latinx 

MSM, women and trans populations who are disproportionately affect by HIV49, have 

greater barriers to HIV prevention50 and care51. As the HIV epidemic has shifted 

substantially from intravenous transmission to sexual transmission in the US52, pharmacy-

based studies need to examine whether pharmacies are a comfortable source of HIV 

prevention and care services for populations other than PWID such as Black and Latinx 

MSM, women and trans populations. Feasibility studies should assess whether pharmacies 

can reach these populations using strategies such as direct targeting of patients who obtain 

prescriptions for STIs. For women specifically, existing interventions can reach high-risk 

women who obtain emergency contraception in pharmacies.

Utilizing standard systematic review protocols and drawing on the expertise of a resource 

librarian, this review examined the range of pharmacy-based studies across the HIV 

continuum of care. We explored two online databases for published manuscripts, which may 

have omitted relevant articles from other databases as well as unpublished articles. We are 

also limited by publication bias of findings that only show significant effects, in either a 

positive or negative direction, which may influence the final analytic sample of articles we 

reviewed. While statistical significance is generally considered the benchmark for 

publication, we cannot exclude the possibility that papers published with positive 

significance or in favor of the intervention are not over represented in the literature. We did 

not use a standard rating scale on the rigor of each article since many of these scales give 

lower credence to qualitative methodologies, which we feel is a strong contribution to the 

literature. We do, however, note that in order to expand HIV prevention and treatment 

resources, experimental designs that test the best approaches are needed. Studies utilizing 

these methodological designs may be limited since it requires strong partnership with the 

private sector and it would also be important to assess financial outcomes. Some studies in 

our review systematically assessed cost-effectiveness of HIV prevention and treatment 

services in pharmacies. Future studies and resources that are dedicated to improving the role 

of pharmacists in HIV prevention and treatment should consider cost-effectiveness as an 

important component of the studies’ viability.

This systematic review highlights data showing that pharmacists can fill a critical gap, 

particularly with respect to HIV testing, and harm reduction services for PWID. In order to 

effectively end the HIV epidemic the translation of pharmacy services to populations most 

affected with the poorest access to resources is critical. There is an urgent need to further 

explore rigorous strategies that integrate PrEP into pharmacy practice, improve ART 

adherence, and reach populations at high risk for HIV transmission.
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Figure 1. 
PRISMA Flow Diagram of Systematic Review Search Process
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