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ABSTRACT

Human immunodeficiency virus (HIV) remains a significant public health challenge in sub-Saharan Africa, where
the region continued to account for nearly two-thirds of the global disease burden. Although antiretroviral therapy
had transformed outcomes, the incidence of new infections remains high, particularly among adolescents, young
women, men who have sex with men, and key vulnerable populations. The use of antiretroviral drugs by HIV-
negative individuals at risk, has emerged as a cornerstone prevention strategy. The purpose of this review was to
evaluate community-based approaches to PrEP implementation in sub-Saharan Africa, focusing on access, adherence,
pharmacological efficacy, and programmatic outcomes. This review was composed through a systematic search of
PubMed, Scopus, and Web of Science for articles published between 2012 and 2025, restricted to English-language
studies conducted in sub-Saharan Africa or global studies with regional relevance, synthesizing evidence narratively.
Findings indicated that community-led distribution, task-shifting to non-specialist providers, integration with
sexual and reproductive health services, and digital adherence tools improve PrEP uptake and retention.
Pharmacokinetic studies demonstrated that daily oral tenofovir disoproxil fumarate with emtricitabine achieves
protective intracellular tenofovir diphosphate concentrations with steady-state levels reached after seven daily doses,
while long-acting injectable cabotegravir shows favorable half-life (t1/2 ~40 days) and superior adherence outcomes.
Nonetheless, barriers included stigma, inconsistent supply chains, and insufficient youth-targeted interventions.
Effective community-based strategies reduce HIV incidence and support UNAIDS 95-95-95 targets. Future
programs must combine biomedical efficacy with locally tailored social and structural enablers.
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INTRODUCTION

HIV continues to pose an enormous public health challenge in sub-Saharan Africa, which accounts for approximately
70% of the global 38 million people living with HIV in 2015 [1,27]. The region also experiences nearly 1.5 million
new infections annually, with young women aged 15—24 years disproportionately affected, representing 63% of all
new infections in their age cohort [37. Despite substantial advances in antiretroviral therapy, HIV incidence remains
unacceptably high, and prevention efforts must be intensified [4-]. Pre-exposure prophylaxis (PrEP) has emerged as
a highly effective biomedical strategy, capable of reducing HIV acquisition risk by more than 90% when adherence
is optimal [57].

The importance of PrEP in sub-Saharan Africa is underscored by contextual drivers of transmission including
poverty, gender inequality, stigma, and substance abuse, all of which intersect with structural health system
limitations [67]. Implementation of PrEP through community-based models addresses these challenges by
expanding access beyond formal health facilities, engaging trusted local actors, and reducing stigma barriers [[77].
Early studies demonstrate that decentralized PrEP distribution improves uptake among hard-to-reach populations
including adolescents, sex workers, and men who have sex with men [87. This review provides a comprehensive
synthesis of community-based PrEP implementation in sub-Saharan Africa. The purpose is to critically evaluate
evidence from pharmacological, clinical, and programmatic perspectives. The review first outlines pharmacological
underpinnings of PrEP efficacy, then examines community delivery strategies, addresses barriers and facilitators of
adherence, and finally discusses future directions and clinical implications. By integrating biomedical, behavioral,
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and structural insights, this article aims to inform researchers and clinicians on effective approaches to strengthen
PrEP delivery in sub-Saharan Africa.
Pharmacological Basis of PrEP Efficacy
PrEP efficacy relies on achieving and sustaining protective drug concentrations in relevant tissue compartments.
Daily oral PrEP using tenofovir disoproxil fumarate (TDF) and emtricitabine (FTC) demonstrates strong
pharmacokinetic (PK) and pharmacodynamic (PD) profiles. Steady-state intracellular concentrations of tenofovir
diphosphate, the active metabolite, are typically reached after seven consecutive daily doses [97. Protective efficacy
is associated with trough intracellular levels exceeding 16 fmol/ 10”6 peripheral blood mononuclear cells (PBMCs)
[107. In women, cervicovaginal tissue concentrations are lower compared with rectal tissue, necessitating higher
adherence to ensure protection [117].
Alternative PrEP formulations address adherence challenges. Long-acting injectable cabotegravir (CAB-LA), an
integrase strand transfer inhibitor, demonstrates a half-life (t1/2) of approximately 40 days, enabling bimonthly
intramuscular administration [127]. The HPTN 083 and 084 trials revealed superior efficacy of CAB-LA compared
to oral TDF/FTC, with 66% relative risk reduction in men who have sex with men and transgender women, and
89% reduction in cisgender women [ 137. Vaginal rings delivering dapivirine provide sustained release over 28 days,
with mean plasma concentrations of 0.5-2.0 ng/mL and good tolerability, though efficacy is lower than oral or
injectable PrEP [147].
The pharmacological diversity of PrEP options broadens opportunities for tailoring prevention to community
needs. Daily oral PrEP remains the most widely available in sub-Saharan Africa, but implementation studies suggest
long-acting formulations may overcome adherence barriers in real-world contexts [157].
Community-Based Delivery Models
Community-based PrEP delivery models aim to decentralize access and integrate services into existing community
structures. Task-shifting from physicians to trained nurses, community health workers, and peer educators has been
effective in expanding PrEP coverage [167]. In Kenya, peer-led distribution within sex worker networks increased
uptake by 45% compared with facility-based care [177]. Similarly, adolescent-focused outreach in South Africa
demonstrated higher initiation rates when services were provided in schools and youth centers [187.
Mobile health (mHealth) tools enhance adherence monitoring. Short message service (SMS) reminders and app-
based check-ins improve adherence rates by 20-30% in community cohorts [197. Integration with sexual and
reproductive health services facilitates PrEP uptake among women by reducing stigma associated with accessing
HIV-specific clinics [207]. Community-based pharmacies also offer promising venues, particularly in urban centers
where pharmacies are often the first point of healthcare contact [217].
Barriers to Implementation
Despite progress, substantial barriers hinder effective community-based PrEP delivery. Stigma remains a dominant
obstacle, with PrEP users often mistaken for individuals already living with HIV [227. Inconsistent drug supply
chains lead to stockouts that undermine community trust [2387. Additionally, socioeconomic barriers, including
transport costs and opportunity costs of clinic visits, disproportionately affect young women and key populations
[247].
Adherence remains variable, with discontinuation rates of 30-50% within the first six months in some community
programs [257]. Pharmacokinetic studies confirm that inconsistent use reduces intracellular drug levels below
protective thresholds, leaving individuals vulnerable [8,97. Furthermore, concerns about resistance emergence in
cases of acute HIV infection during PrEP use require continued surveillance [267.
Future Directions and Clinical Implications
Future implementation must balance biomedical efficacy with social and structural enablers. Long-acting PrEP
formulations such as CAB-LA may address adherence limitations but require careful rollout to ensure equity and
affordability [10,11,]. Expanded training of community health workers, inclusion of nutritional and mental health
services in prevention packages, and digital adherence innovations will be critical is the future of HIV PrEP [277.
At the clinical level, improved pharmacogenomic studies are needed to identify variability in drug metabolism and
optimize dosing strategies. At the programmatic level, scaling PrEP requires integration with national HIV
prevention plans and financing models that sustain supply chains. Importantly, community engagement in design
and delivery of PrEP services ensures cultural alignment and improves trust.

CONCLUSION
Community-based PrEP implementation in sub-Saharan Africa demonstrates clear potential to reduce HIV
incidence when biomedical efficacy is combined with contextually relevant delivery strategies. Oral TDF/FTC
remains effective when adherence is sustained, while long-acting formulations such as CAB-LA offer promising
alternatives with superior pharmacological properties. Community models that leverage peer educators, pharmacies,
schools, and digital adherence tools expand access and improve retention. Persistent barriers such as stigma,
stockouts, and youth-specific challenges underscore the need for comprehensive, integrated approaches. Evidence
highlights that PrEP is most effective when embedded within broader community health systems that address both
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biomedical and structural determinants of HIV risk.
Researchers and clinicians should prioritize scaling sustainable, community-led PrEP delivery models that integrate

biomedical efficacy with culturally tailored social support.
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