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Since the introduction of oral pre-exposure prophylaxis (PrEP) in 2016, countries
have successfully scaled-up PrEP to populations at risk of HIV acquisition,
including key populations, serodiscordant couples and pregnant women.
Between 2016 and 2023, there were over 5.6 million oral PrEP initiations
globally. Of these, over 1.2 million occurred in South Africa, with nearly
700,000 implemented through USAID/South Africa’s PEPFAR program. This
case study uses WHO's Building Blocks for Health Systems Strengthening to
describe USAID's oral PrEP program in South Africa, reporting experiences and
lessons learned in 14 districts across 7 provinces. Key lessons include: (i)
Substantial donor financial investment was critical for expanding oral PrEP in
South Africa, but sustained leadership and investment from government
stakeholders, such as the Department of Health and the National Treasury,
have been essential for sustainability. Despite fluctuations in USAID funding,
annual PrEP initiations have continued to increase in USAID-supported
districts largely due to local leadership. (ii) Health information and supply
chain systems required agility to monitor oral PrEP introduction and scale-up.
When systems lacked agility, temporary solutions like the development of
interim reporting tools were necessary. (iii) Integrating community-based and
facility-based service delivery supported client-centered care. Nurses and lay
health workers contributed to over 80% of the full-time equivalents
supporting PrEP under USAID's human resources for health portfolio. (iv)
Integrating sexual and reproductive health services with oral PrEP service
delivery provided clients with comprehensive, client-centered care. (v) Other
client-centered care included differentiated service delivery options, such as
mobile and gazebo modalities, and expanded PrEP choice through
implementation science activities for new PrEP products. (vi) USAID-supported
PrEP initiations have been highest among females of reproductive age in the
general population and men who have sex with men among key populations,
priority populations in South Africa. As done in this case study, sharing best
practices and lessons learned from USAID/South Africa’s oral PrEP program
can strengthen the implementation evidence base and inform more efficient
PrEP service delivery, particularly as new PrEP products become available.
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South Africa has the largest HIV epidemic globally with an
estimated 7.8 million people living with HIV in 2023 (1). With
nearly 150,000 new cases estimated in 2023, the nation still has a
high rate of new infections despite advancements in testing and
opportunities  to HIV
prevention coverage (1). Early HIV prevention efforts starting in

treatment,  highlighting strengthen
the 1980s, led by the South African government and non-
governmental organizations, focused on raising public awareness
on modes of transmission (2), followed by the establishment of
condom distribution programs (3). Subsequently, in the late
1990s, voluntary counseling and testing services, implemented
largely in public health facilities, became the backbone of HIV
prevention (4). Other HIV prevention strategies that followed
included the

transmission and voluntary medical male circumcision programs

expansion of prevention of mother-to-child

(5). In 2004, antiretroviral therapy (ART) was introduced in
South Africa and has since become a crucial tool for HIV
prevention. Since then, the South African government has offered
ART at no cost through public health facilities nationwide (6).
Oral (PrEP) HIV
transmission risk through sex by nearly 99% when taken as

Pre-exposure  prophylaxis reduces
prescribed and is one of the most effective biomedical methods
in the HIV prevention toolkit (7). In 2015, oral PrEP was
approved for use in South Africa (8), and in 2016, South Africa
initiated a phased national program to scale oral PrEP, starting
with female sex workers (FSW) (9, ). Since then, PrEP
eligibility has broadened to include other individuals or groups
who have a significantly higher likelihood of acquiring HIV due
to specific behavioral, biological, or social factors. These include
but are not limited to key populations, adolescent girls and
young women (AGYW), serodiscordant couples and more
The

effectiveness of oral PrEP requires adherence to daily pill-taking,

recently, pregnant and breastfeeding women (11).
which may present challenges for populations who are vulnerable
to HIV acquisition, including AGYW. These same populations
may experience structural issues related to adhering to oral PrEP
including stigma or lack of privacy (12).

While the South African PrEP program has focused on oral
PrEP to date, injectable PrEP options, such as long-acting
cabotegravir (CAB-LA) and lenacapavir, may offer solutions to
the challenges of oral PrEP (13, 14). CAB-LA, administered once
every two months and approved for use in South Africa by the
South African Health Products Regulatory Authority (SAHPRA)
in December 2022, reduces the need for daily medication and
can provide discreet, long-lasting HIV prevention (15). Clinical
trials have shown this method to be highly effective. In a meta-
analysis of clinical trial results, there was a 79% reduction in
HIV risk among African women when comparing CAB-LA to
oral PrEP (
with it challenges. In addition to concerns around cost and risk
of HIV drug resistance for individuals starting CAB-LA while
acutely infected or those who experience a breakthrough

). Despite its strengths, injectable PrEP also brings

infection (16), CAB-LA injections must be given intramuscularly
by trained providers in clinical settings which may pose scale-up
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and access barriers. Innovative delivery methods, such as
neighborhood “shot clinics” or mobile health services that can
offer access to more convenient injection locations may be
needed to not only improve access to injectable PrEP, once
introduced at market, but decongest health facilities (17). The
dapivirine ring, another long-acting PrEP method, provides
additional choice in PrEP options and was approved for use by
SAHPRA in March 2022. While vaginal rings are a highly
acceptable mode of medication distribution designed to give a
regulated and prolonged release of the drug, unlike CAB-LA, the
dapivirine ring has low efficacy, reducing HIV acquisition risk by
35%-50%, among other limitations (18, 19).

The Joint United Nations Programme on HIV/AIDS
(UNAIDS) has committed to eliminate AIDS as a public health
threat by 2030. However, progress has been insufficient, with
over 1.5 million new HIV infections in 2020 globally, compared
to the objective of 500,000 (
aim to have 95% of people at risk of HIV infection use effective

). Global HIV prevention targets

combination prevention and less than 370,000 annual new HIV
infections by 2025. These fast-approaching targets necessitate a
combination of effective prevention options that are uniquely
tailored for different individuals and population groups at risk of
HIV (
must apply lessons learned and global “best practices” to expand

). To achieve these targets and close remaining gaps, we

access to HIV prevention.

South Africa has led the world in oral PrEP implementation.
Between 2016 and 2023, there were over 5.6 million oral PrEP
initiations globally. Of these, over 1.2 million occurred in South
Africa, with nearly 700,000 implemented through USAID/South
Africa’s U.S. President’s Emergency Plan for AIDS Relief
(PEPFAR) program (22). In this case study, we apply the World
(WHO) Building Blocks for Health
Systems Strengthening as a framework to describe USAID’s oral

Health Organization’s

PrEP program in South Africa—one of the largest PrEP programs
in the world-as well as characterize innovative strategies used by
USAID and its implementing partners to accelerate access in the
country. We report experiences and lessons learnt in the process
of introducing and scaling oral PrEP implementation in USAID-
supported facilities and communities across 14 districts in 7
provinces. Sharing best practices and lessons learned, as done in
this case study, can not only strengthen the implementation
evidence base but can inform more efficient PrEP service
delivery, particularly as new PrEP products come to market.

USAID has supported the oral PrEP program in South Africa
since 2016 (23). Timelines and processes for oral PrEP rollout by
the Department of Health (DOH) and USAID are provided in

. Population prioritization for USAID’s support aligned
to DOH policy, with key populations and AGYW prioritized in
2017/2018 and subsequent scale-up to public health facilities and
the general population in 2020. From October 2017 to September
2023, the number of facilities providing oral PrEP with USAID
support increased from 10 to 998. In this period, USAID
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increased implementation support for oral PrEP from four districts
in two provinces to eighteen districts across seven provinces.
Current and historic geographic coverage for USAID’s support to
the oral PrEP program is provided in Figure 2. From October
2017 to September 2023, USAID saw an increase in annual PrEP
initiations from under 1,000 to over 200,000 among females
(Figure 3). Annual initiations among males increased from 600

10.3389/frph.2024.1473354

to 56,000 in the same period. By age group, youth 15-19 years
had the highest number of annual initiations, increasing from
less than 100 in PEPFAR’s fiscal year (FY) 2017 to 109,000 in
FY2023. Annual initiations among young people 20-24 years
also increased from under 1,000 in FY2017 to nearly 80,000 in
FY2023 (Figure 3). Key populations groups also saw a significant
increase in PrEP uptake (Figure 3); USAID-supported annual

Since 2016, USAID initiated 691,456 individuals on oral PrEP in South Africa
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FIGURE 1
USAID-initiated PrEP rollout in South Africa (2016—-2023), showing the expansion of target populations, number of sites and districts, and total PrEP
initiations.
USAID-SUPPORTED PREP INITIATIONS BY DISTRICT, SOUTH AFRICA FY2017-2023
Geographic coverage of USAID’s support to South Africa's oral PrEP program
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FIGURE 2

Geographic coverage of USAID-supported oral PrEP initiations by district in South Africa, October 2017—-September 2023.
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FIGURE 3

Significant increase in PrEP initiations across various demographic groups, particularly among females and youth 15-19 years, South Africa, October
2017-September 2023.
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PrEP initiations among men who have sex with men (MSM) and
FSW peaked between October 2022 and September 2023 at 6,000
and 4,000, respectively. Across USAID-supported districts from
October 2022 to September 2023, there was
achievement in new PrEP initiations with 14 out of the 18

exceptional

USAID-supported districts reporting an achievement of 100% or
higher against annual PEPFAR targets (Supplementary Table SI).

3 Applying WHOQO's six building blocks
of health system strengthening to the
PrEP program in South Africa

The expansion of oral PrEP in South Africa exemplifies a
successful implementation of the World Health Organization’s
six building blocks of health system strengthening. Here we
discuss the application of these building blocks to the USAID-
supported PrEP program in South Africa, highlighting key
achievements and areas of impact.

3.1 Leadership and governance

The leadership and governance of the PrEP program in South
Africa are characterized by strong political commitment and
strategic direction from the South African government and the
National and Provincial DOH. Collaborative efforts between the
government, developmental partners, civil society, and the private
sector have contributed to a well-coordinated prevention
response (24). The South African government’s active role
in policy development, particularly the inclusion of PrEP in
national HIV prevention strategies, has been instrumental in
broadening the reach of the program to diverse at-risk
populations, such as AGYW (25). A consultative process between
the South African government and stakeholders led to the launch
of the oral PrEP program in 2016, with FSW prioritized for
PrEP Through
government and stakeholders, there was agreement to expand
PrEP access to include AGYW and in 2017 AGYW started
accessing PrEP through development partners (23). By 2020, an

services. continuous engagement between

agreement among stakeholders was reached to support roll-out of
PrEP to include the general population and by 2021, PrEP was
accessible through various modalities including at community
sites (26). USAID has continued to work closely with the DOH
for capacity building and support of human resources for health
through direct and indirect service delivery (26). DOH has been
an instrumental partner for the successful roll-out of PrEP. The
interim reporting systems were developed by DOH which were
by 2020 integrated into routine reporting through TIER Net and
District Health Information System (DHIS) (24). The PrEP
technical working group steered by DoH provided a
multistakeholder coordinating mechanism for sharing early
lessons from implementation science studies, cost effectiveness
studies and implementation innovations that informed the
programmatic scale-up of oral PrEP (24).
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3.2 Service delivery

Service delivery is a critical component of the PrEP program’s
success. The program has prioritized comprehensive services that
address the preventative, curative, and health promotion needs of
27).

significantly enhanced through innovative delivery models such

key and priority populations Accessibility has been
as mobile clinics, gazebo-based models, community-led services,
and integration within existing health services like sexual and
reproductive health and school health services (27). These
approaches reduce barriers related to cost, location, and cultural
factors, making PrEP more accessible to those in need.
Community engagement has also been pivotal, with peer
educators from key populations and DREAMS Ambassadors for
AGYW playing a crucial role in service delivery, ensuring that
services are not only accessible but also acceptable to the target
populations (28). The focus on quality and continuity of care
ensures that individuals receive consistent and high-quality
services across different health conditions and care levels (28).
Good service delivery approaches are those which deliver
comprehensive, coordinated, safe, quality person-centered health
interventions that are accessible, acceptable and responsive to the
needs of service beneficiaries and rendered with minimum waste
of resources (26). USAID employs a multi-pronged approach for
delivery of HIV prevention services focusing on support for the
DOH at facility and community levels, through mobile clinics,
and fixed
populations (29). At facility level, direct service delivery and

outreach approaches, specialized sites for key
technical assistance is provided to ensure augmentation and
capacity building and support of health care workers and to
accelerate provision of quality HIV prevention services as well as
data quality and data management (30). An enhanced capacity
building intervention is provided at the district, provincial and
national level to ensure improved leadership, management and
implementation of HIV prevention policies and create an
health

implementation (24). Community-based PrEP, a key focus for

enabling environment for system and  policy
USAID in recent years to accelerate access to PrEP, followed a
rigorous process to ensure acceptability and accessibility of PrEP
as part of the comprehensive sexual and reproductive services
(24). Engagements and consultations happened at various levels
which South African

government, community leaders, healthcare workers as well as

included civil society organizations,
service beneficiaries to ensure PrEP is accepted as an additional
HIV prevention method and service delivery quality and
requirements are maintained when implementing PrEP services
in communities (24). USAID collaborated with regional training
centers to include PrEP training in annual training plans, and
cascaded training and mentoring and support for in-facility PrEP
service delivery as oral PrEP was rolled out (26). Additionally,
efforts were made to build and maintain a service delivery model
that is resilient and capable of responding to the impact of
broader health system shocks and aftershocks, such as those
experienced during the COVID-19 pandemic, demonstrated by
the sustained increased in USAID-supported PrEP initiations
after 2020 (Figure 4).
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PrEP Initiations Keep Climbing Despite Drop in Funding
HRH Inventory Data From Fiscal Year 2018 to 2023
268K
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FIGURE 4
Despite fluctuations in funding, USAID-supported PrEP initiations continue to rise: a comparison of human resources for health inventory data, South
Africa, October 2022-September 2023. *Data were not available prior to 2018.

3.3 Health workforce

The effectiveness of USAID’s PrEP program has relied on a
well-trained and motivated health workforce. Capacity building
initiatives have been central to the program, with extensive
training and support provided to professional nurses, case
managers, and lay cadres (31). These initiatives include task-
shifting and task-sharing approaches, which have expanded the
program’s capacity to deliver PrEP services and provide necessary
psychosocial support. The involvement of PrEP Ambassadors and
Determined, Resilient, Empowered, AIDS-free, Mentored, and
Safe (DREAMS) Ambassadors has proven particularly effective in
supporting AGYW with adherence to and continuation of PrEP,
addressing the unique challenges faced by this demographic (31).
Equally, involving peers in outreach services and mobilization has
enabled key populations to feel comfortable discussing concerns
and challenges around PrEP uptake and use, and feel supported
in their PrEP journey (32). The remarkable performance of the
USAID PrEP program was spearheaded by a human resources for
health cadre that included a broad spectrum of roles split between
health facilities and the community. More than 75% of cadres
supporting USAID’s oral PrEP program were community based
in FY2022 and FY2023 (Figure 5).

3.4 Health information systems
Robust health information systems are essential for the effective

monitoring and evaluation (M&E) of the PrEP program (33). The
introduction of oral PrEP required development of clinical

Frontiers in Reproductive Health

stationary and national M&E tools. Modifications to the
electronic patient monitoring data system, Tier.net, as well as the
aggregate national District Health Information Software 2
(DHIS2) followed. USAID implementing partners developed
interim M&E tools to capture and track oral PrEP initiations and
use for PEPFAR reporting purposes while modifications to
national systems were implemented (24, 34). Since modifications
to national systems were made, USAID partners have leveraged
Tier.net as the data source for reporting on oral PrEP. These
systems ensure that program planning and evaluation are
informed by accurate and timely data, enabling continuous
improvement of PrEP services (35, 36).

Leveraging lessons learned from the introduction of oral PrEP
and in anticipation of new PrEP products being scaled up, the
National DOH made modifications to PrEP clinical stationary to
allow for implementation science studies to report on injectable
cabotegravir and the dapivirine ring (37).

As of 2024, the NDOH is developing a national electronic
health record. This will replace Tier.Net in monitoring PrEP
uptake (38). With the roll-out of new PrEP products through
implementation science studies in 2022, USAID partners now
use the revised national paper-based stationery to collect data on
new PrEP products and enter information into their partner
information systems (39).

3.5 Access to essential medicines

Ensuring equitable and continued access to PrEP products has
been fundamental to the oral PrEP program in South Africa. The

frontiersin.org
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HRH Inventory Data From Fiscal Year 2022 to 2023
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FIGURE 5

Community Staff Form the Majority of The PrEP Assosiated Cadre For USAID

USAID human resources for health inventory data on PrEP implementation, South Africa, October 2022—-September 2023.
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program began as a donor funded program, including a substantial
donation from Gilead Sciences, as well as PrEP product procured
by PEPFAR in South Africa, until 2020 when the DOH began
managing procurement of PrEP drugs directly and implementing
service delivery at public health facilities (9, 10). By 2023, oral
PrEP was fully procured by DOH and USAID implementing
partners could access PrEP through the district pharmacies.
Throughout this period, effective supply chain management
practices, supported in part by USAID partners at various levels,
have been implemented to guarantee the availability of PrEP
medicines (31).

This included support to address constraints and improve
availability of medicine, a core objective of South Africa’s NDoH.
Our Implementing Partners worked with the Department to
design and implement innovative solutions to improve access to
and availability of PrEP medicines through accurate forecasting,
demand and supply planning of PrEP medicines (31). Simplified
branding and packaging of PrEP medicines have also been
recommended to reduce stigma and improve uptake and
Quality

pharmacovigilance, ensure the safety and efficacy of PrEP

continued  use. assurance  measures, including
products, further supporting their widespread adoption (40). To
promote PrEP choice and generate early evidence to inform the
rollout of new PrEP products, USAID prioritized implementation
science activities for new HIV prevention methods, including
CAB-LA and the dapivirine ring, soon after their regulatory
approvals (41). Among several implementation science studies in
South Africa, USAID’s DREAMS PrEP Choice Study is a mixed
methods demonstration project examining the acceptability and

feasibility of introducing the dapivirine ring alongside oral PrEP

Frontiers in Reproductive Health

in community settings under the DREAMS program (22). The
study looks at differentiated service delivery models and includes
a prospective observational cohort as well as qualitative methods.
Catalyzing Access to New Prevention Products to Stop HIV
(CATALYST), a multi-country study supported by USAID, aims
to describe the implementation of an enhanced service delivery
package for PrEP choice across three approved PrEP products
(oral PrEP, dapivirine ring, and CAB-LA) among women in
several countries, including South Africa. CATALYST consists of
a prospective cohort, a process evaluation, and several nested
studies to better understand acceptability, adherence, costing, and
medicine resistance (22).

3.6 Health financing

Long term sustainability of the PrEP program relies on robust
Between October 2018 and
September 2023, the average annual funding contribution for

health financing mechanisms.

USAID-supported PrEP services was $43 million, demonstrating a
significant investment in HIV prevention. Despite fluctuations in
funding levels over the period, the program has continued to
expand, with PrEP initiations increasing even during periods of
(Figure  4).  The financial
accountability is maintained through efficient and transparent

financial ~ constraints program’s
allocation of resources, ensuring that funds are used effectively to
support and expand PrEP services. Innovative financing approaches,
such as strategic public-private partnerships (42), are being explored
to supplement traditional funding sources. These initiatives aim to

ensure the long-term sustainability of the program (24).
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4.1 Practical implications and lessons
learned

Strong political commitment and strategic governance are
critical for the successful implementation and scale-up of health
programs like oral PrEP in South Africa (43). Active involvement
stakeholders,
government bodies, donor organizations, and the private sector,

and collaboration across various including

enhance resource mobilization and program sustainability.
Establishing clear policy frameworks and maintaining political
will foster ownership and accountability, essential for long-term
success. Innovative service delivery models, such as mobile clinics
and community-led services, increase accessibility and
acceptability, particularly for marginalized populations (24).
Integrating PrEP services with other health services, including
sexual and reproductive health services, improves efficiency and
coverage and decreases stigma, while ongoing community
engagement, and use of peer educators/champions/ambassadors
significantly boost service uptake and continued use (44).
Investing in the training and capacity building of healthcare
workers, including nurses, case managers, and lay cadres, ensures
a competent workforce capable of delivering high-quality PrEP
services (45). Task-shifting, task-sharing, and peer-led approaches

enhance service delivery and support, addressing unique
challenges faced by specific populations. Robust and agile health
information systems are vital for -effective program M&E,
facilitating informed decision-making and continuous quality
improvement (45). Ensuring equitable access to PrEP through
efficient procurement, flexible delivery models, and user-friendly
packaging reduces stigma and improves uptake. Sustainable
financing mechanisms and transparent resource allocation are
crucial for ensuring program continuity and expansion, with
innovative financing approaches supplementing traditional
funding sources to ensure long-term viability (46). A significant
PrEP in South Africa was that

introducing PrEP initially among FSW inadvertently contributed

lesson from the rollout
to additional stigma, as the drug became perceived as a “sex
worker drug.” This underscores the necessity for careful planning
and implementation when introducing new HIV biomedical
prevention, emphasizing the importance of minimizing stigma
both among key populations and in the broader context of HIV
prevention and treatment (27).

4.2 Introduction of new PrEP products

The development of new PrEP products, such as injectable
cabotegravir, the dapivirine ring, and lenacapavir, represents a
significant advancement in HIV prevention (47). These products
offer additional options for individuals facing challenges with
daily oral PrEP adherence. Introducing and implementing new
products as part of routine service delivery not only requires
regulatory approval, but integration into existing supply chain
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and health information systems, healthcare worker training, and
community engagement activities (48).

With the exception of the DREAMS program, PrEP data are
reported at aggregate level. Aggregate data, while useful for high-
level overviews, lacks the granularity needed for detailed
individual-level analysis. The top-level aggregations are by age
and sex. This limitation can obscure important variations and
trends within sub-populations, making it difficult to identify
specific areas needing targeted interventions. Although oral PrEP
data are typically reported with age and sex disaggregates, the
absence of patient-level data limits the capacity to accurately
represent and adequately target key populations, including men
who have sex with men (MSM) and female sex workers (FSW).

Additionally, this lack of detailed data hinders the ability to
effectively monitor PrEP adherence, thereby compromising
the assessment of its effectiveness within these high-risk groups.
The variability in data quality and reporting standards due to the
transition from multiple implementing partners to a centralized
reporting system by the National DOH presents another
challenge. Different partners might have employed varying
methodologies and standards of reporting, leading to
discrepancies in the data. Furthermore, delays in data availability
can impede timely decision-making and the ability to respond
swiftly to emerging trends or issues within the program. Timely
data are essential for proactive management and adaptation of
HIV prevention strategies.

Integrating data from multiple sources, such as and
PEPFAR’s system, is complex and prone to errors, which can
lead to inconsistencies and gaps in the dataset. There is also a
potential for data duplication, especially if there were overlaps or
redundancies in the data reported by different entities, or in the
absence of a unique patient identifier.

Addressing these limitations requires efforts to standardize data
collection and reporting practices, improve data integration
systems, ensure timely availability of comprehensive data, and
enhance the granularity and representation of key populations in
the data. Continuous M&E, coupled with adaptive management
strategies, are essential to mitigate these challenges and optimize
the effectiveness of HIV prevention programs.

The scale-up of South Africa’s PrEP program, underpinned by
USAID and PEPFAR support, exemplifies a highly coordinated
response to the HIV epidemic, successfully applying WHO’s Six
Building Blocks of Health Systems Strengthening. This case study
offers valuable insights into the multifaceted requirements for
effective HIV prevention, including the need for sustained political
commitment, strategic governance, comprehensive service delivery,
a skilled and motivated health workforce, health
information systems, and innovative financing solutions. Despite

robust
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significant progress, challenges remain, particularly in reducing
stigma and ensuring equitable access across diverse populations.

The introduction of long-acting PrEP products, such as
CAB-LA the dapivirine vaginal ring and lenacapavir, presents new
opportunities to address adherence barriers associated with daily
oral PrEP, potentially expanding reach to populations previously
underserved. However, integrating these new products requires
careful planning to navigate operational complexities, including
regulatory processes, healthcare worker training, and community
acceptance. Ultimately, to meet global HIV prevention targets, a
flexible, evidence-based approach that adapts to emerging needs
and incorporates novel prevention tools will be essential. This case
study underscores the importance of a responsive, resilient PrEP
program that is adaptable to future innovations and can serve as a
model for other high-burden settings aiming to eliminate HIV as
a public health threat.

Data availability statement

Publicly available datasets were analyzed in this study. This
data can be found here: https://data.pepfar.gov/datasets.

Author contributions

JM: Conceptualization, Data curation, Formal Analysis,
Methodology, Software, Visualization, Writing - original draft,
Writing - review & editing. LP: Conceptualization, Data
curation, Methodology, Writing - review & editing. MMat:
Conceptualization, Methodology, Writing - review & editing.
MMad: Writing - review & editing. MMab: Writing - review
& editing. JLi: Writing - review & editing. JLa: Writing -
review & editing. OM: Writing - review & editing. HS:
Writing - review & editing. RT: Writing - review & editing.
ZM: Conceptualization, Investigation, Methodology, Project
administration, Resources, Writing — review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This

References

1. Johnson LF, Dorrington RE. Modelling the impact of HIV in South Africa’s
provinces: 2021 update. Centre for infectious Disease Epidemiology and Research
working paper. (2023).

2. UNAIDS. HIV Prevention Needs and Successes: A Tale of Three Countries.
Technical Report. UNAIDS/01.15E. Geneva: UNAIDS. Available online at: chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://data.unaids.org/publications/
irc-pub02/jc535-hi_en.pdf (accessed July 30, 2024).

3. National Department of Health, South Africa. National Department of Health
Integrated National Condom Training Curriculum. Pretoria, South Africa: National

Frontiers in Reproductive Health

10.3389/frph.2024.1473354

material is based upon work supported by the United States
President’s Emergency Plan for AIDS Relief (PEPFAR) through
the United States Agency for International Development.

Acknowledgments

The authors wish to extend special thanks to our colleagues at the
Bilateral Health Office, USAID South Africa, the National
Department of Health, and the implementing partners who have
been administering large-scale PrEP programs across Southern Africa.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/frph.2024.

1473354/full#supplementary-material

SUPPLEMENTARY TABLE S1
Target achievement for the number of new PrEP initiations (PrEP_NEW)
across districts support by PEPFAR through USAID, South Africa, October
2022-September 2023.

Department of Health (2016). Available online at:  file:///mnt/data/

Condom_20Training_20Participants_20Manual_2024_20July.pdf.

4. UNAIDS. Voluntary Counselling and Testing (VCT). UNAIDS Best Practice
Collection. Geneva: UNAIDS (2000). Available online at: chrome-extension://
efaidnbmnnnibpcajpcglclefindmkaj/https://data.unaids.org/publications/irc-pub01/
jc379-vet_en.pdf. (accessed July 30, 2024).

5. South African National AIDS Council (SANAC). Global AIDS Monitoring 2018:
Indicators for Monitoring the 2016 United Nations Political Declaration on
Ending AIDS. Pretoria: The South African National AIDS Council (SANAC) (2018).

frontiersin.org


https://data.pepfar.gov/datasets
https://www.frontiersin.org/articles/10.3389/frph.2024.1473354/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/frph.2024.1473354/full#supplementary-material
https://chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://data.unaids.org/publications/irc-pub02/jc535-hi_en.pdf
https://chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://data.unaids.org/publications/irc-pub02/jc535-hi_en.pdf
https://chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://data.unaids.org/publications/irc-pub02/jc535-hi_en.pdf
https://file:///mnt/data/Condom_20Training_20Participants_20Manual_2024_20July.pdf
https://file:///mnt/data/Condom_20Training_20Participants_20Manual_2024_20July.pdf
https://chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://data.unaids.org/publications/irc-pub01/jc379-vct_en.pdf
https://chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://data.unaids.org/publications/irc-pub01/jc379-vct_en.pdf
https://chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://data.unaids.org/publications/irc-pub01/jc379-vct_en.pdf
https://doi.org/10.3389/frph.2024.1473354
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Milimu et al.

Available online at: https://www.unaids.org/sites/default/files/media_asset/2017-
Global-AIDS-Monitoring_en.pdf.

6. Burger C, Burger R, Van Doorslaer E. The health impact of free access to
antiretroviral therapy in South Africa. Soc Sci Med. (2022) 299:114832. doi: 10.
1016/j.socscimed.2022.114832

7. World Health Organization. Guideline on When to Start Antiretroviral Therapy
and on Pre-Exposure Prophylaxis for HIV. Geneva: World Health Organization
(2015). ISBN 978 92 4 150956 5. Available online at: https://www.ncbi.nlm.nih.gov/
books/NBK327115/

8. Bekker L-G, Giovenco D, Baral S, Dominguez K, Valencia R, Sanchez T, et al. Oral
pre-exposure prophylaxis uptake, adherence, and adverse events among South African
men who have sex with men and transgender women. South Afr ] HIV Med. (2022) 23
(1). doi: 10.4102/sajhivmed.v23i1.1405

9. Stone J, Bothma R, Gomez GB, Eakle R, Mukandavire C, Subedar H, et al. Impact
and cost-effectiveness of the national scale-up of HIV pre-exposure prophylaxis
among female sex workers in South Africa: a modelling analysis. J Int AIDS Soc.
(2023) 26 (2). doi: 10.1002/jia2.26063

10. Stone J, Bothma R, Gomez GB, Eakle R, Mukandavire C, Subedar H, et al.
Impact and cost-effectiveness of the national scale-up of HIV pre-exposure
prophylaxis among female sex workers in South Africa: a modelling analysis. Afr
] Reprod Gynaecol Endosc. (2023) 26(2):e26063. doi: 10.1002/jia2.26063

11. Bekker L-G, Brown B, Joseph-Davey D, Gill K, Moorhouse M, Delany-Moretlwe
S, et al. Southern African guidelines on the safe, easy and effective use of pre-exposure
prophylaxis: 2020. South Afr ] HIV Med. (2020) 21(1):1-8. doi: 10.4102/sajhivmed.
v21il.1152

12. Sidebottom D, Ekstrém AM, Stromdahl S. A systematic review of adherence to
oral pre-exposure prophylaxis for HIV-how can we improve uptake and adherence?
BMC Infect Dis. (2018) 18:1-14. doi: 10.1186/s12879-018-3463-4

13. Tailor MW, Chahine EB, Koren D, Sherman EM. Lenacapavir: a novel long-
acting capsid inhibitor for HIV. Ann Pharmacother. (2024) 58(2):185-95. doi: 10.
1177/10600280231171375

14. Naidoo K, Katz AW, Morgan G, Krishnaveni R, Lydia S-T, Sarita N, et al.
Efficacy and action of the dapivirine vaginal ring as understood by women
participating in an open label extension study. AIDS Behav. (2023) 27(1):75-81.
doi: 10.1007/s10461-022-03745-y

15. Lorenzetti L, Dinh N, van der Straten A, Fonner V, Ridgeway K, Rodolph M,
et al. Systematic review of the values and preferences regarding the use of injectable
pre-exposure prophylaxis to prevent HIV acquisition. J Int AIDS Soc. (2023) 26:
€26107. doi: 10.1002/jia2.26107

16. Fonner VA, Ridgeway K, Van Der Straten A, Lorenzetti L, Dinh N, Rodolph M,
et al. Safety and efficacy of long-acting injectable cabotegravir as pre-exposure
prophylaxis to prevent HIV acquisition. AIDS. (2023) 37(6):957-66. doi: 10.1097/
QAD.0000000000003494

17. Miller AS, Krakower DS, Mayer KH. The potential of long-acting, injectable
PrEP, and impediments to its uptake. J Urban Health. (2023) 100(1):212-14.
doi: 10.1007/s11524-022-00711-w

18. Nel A, van Niekerk N, Kapiga S, Bekker L-G, Gama C, Gill K, et al. Safety and
efficacy of a dapivirine vaginal ring for HIV prevention in women. New Engl ] Med.
(2016) 375(22):2133-43. doi: 10.1056/NEJMoal602046

19. Baeten JM, Palanee-Phillips T, Mgodi NM, Mayo AJ, Szydlo DW, Ramjee G,
et al. Uptake and use of a vaginal ring containing dapivirine for HIV-1 prevention
in African women: an open-label extension study. Lancet HIV. (2021) 8(2):e87.
doi: 10.1016/S2352-3018(20)30304-0

20. Godfrey-Faussett P, Frescura L, Karim QA, Clayton M, Ghys PD; and 2025
prevention targets working group. HIV prevention for the next decade: appropriate,
person-centred, prioritised, effective, combination prevention. PLoS Med. (2022) 19
(9):¢1004102. doi: 10.1371/journal.pmed.1004102

21. Cambiano V, Miners A, Lampe FC, McCormack S, Noel Gill O, Hart G, et al.
The effect of combination prevention strategies on HIV incidence among gay and
bisexual men who have sex with men in the UK: a model-based analysis. Lancet
HIV. (2023) 10(11):e713-22. doi: 10.1016/52352-3018(23)00204-7

22. PrEPWatch. PrEPWatch Data. Available online at: https://data.prepwatch.org/
(accessed July 29, 2024).

23. Quaife M, Eakle R, Cabrera M, Vickerman P, Tsepe M, Cianci F, et al.
Preferences for ARV-based HIV prevention methods among men and women,
adolescent girls and female sex workers in Gauteng province, South Africa: a
protocol for a discrete choice experiment. BMJ Open. (2016) 6(6):¢010682. doi: 10.
1136/bmjopen-2015-010682

24. Phaswana-Mafuya RN, Phalane E, Sisel H, Motsieloa L, Journeay K, Dubula V,
et al. Country ownership and sustainable programming of the HIV response in South
Africa: a scoping review. South Afr ] HIV Med. (2023) 24:1. doi: 10.4102/sajhivmed.
v24il.1511

25. Donnell D, Beesham I, Welch JD, Heffron R, Pleaner M, Kidoguchi L, et al.
Incorporating oral PrEP into standard prevention services for South African
women: a nested interrupted time-series study. Lancet HIV. (2021) 8(8):e495-501.
doi: 10.1016/52352-3018(21)00048-5

Frontiers in Reproductive Health

10

10.3389/frph.2024.1473354

26. Butler V, Kutywayo A, Martin CE, Pleaner M, Mojapele MV, Ncube S, et al.
Implementing differentiated and integrated HIV prevention services for adolescent girls
and young women: experiences from oral PrEP rollout in primary care services in
South Africa. ] Adolesc Health. (2023) 73(6):558-66. doi: 10.1016/j.jadohealth.2023.09.003

27. Winkelman S. “Emotional stress is more detrimental than the virus itself”: a
qualitative study to understand HIV testing and pre-exposure prophylaxis (PrEP)
use among internal migrant men in South Africa. J Int AIDS Soc. (2024) 27(1):105.
doi: 10.1002/jia2.26225

28. Maphumulo WT, Bhengu BR. Perceptions of professional nurses regarding the
national core standards tool in tertiary hospitals in KwaZulu-natal. Curationis. (2020)
43(1):1-9. doi: 10.4102/curationis.v43i1.1971

29. Briedenhann E, Rosenberg P, Sheobalak N, Pleaner M, Martin CE, Mullick S.
Eita! reaching communities and young people to drive demand for oral pre-
exposure prophylaxis in South Africa. J Adolesc Health. (2023) 73(6):S50-57.
doi: 10.1016/j.jadohealth.2023.08.003

30. Jobson GA, Railton J, Mutasa B, Ranoto L, Maluleke C, McIntyre J, et al.
Indicator-focussed technical assistance in South Africa’s HIV programme: a
stepped-wedge evaluation. South Afr ] HIV Med. (2021) 22:1. doi: 10.4102/
sajhivmed.v22i1.1229

31. Pleaner M, Scorgie F, Martin C, Butler V, Muhwava L, Mojapele M, et al.
Introduction and integration of PrEP and sexual and reproductive health services
for young people: health provider perspectives from South Africa. Front Reprod
Health. (2023) 4:1086558. doi: 10.3389/frph.2022.1086558

32. Giovenco D, Pettifor A, Bekker L-G, Filiatreau LM, Liu T, Akande M, et al.
Understanding oral PrEP interest among South African adolescents: the role of
perceived parental support and PrEP stigma. AIDS Behav. (2023) 27(6):1906-13.
doi: 10.1007/s10461-022-03924-x

33. Lavoie M-CC, Blanco N, Mwango LK, Nichols BE, Whittington A, Lindsay B,
et al. Addressing the need for a pre-exposure prophylaxis monitoring and
evaluation implementation guide: experience from Zambia. Glob Health Sci Pract.
(2023) 11:€2200396. doi: 10.9745/GHSP-D-22-00396

34. Osler M, Hilderbrand K, Hennessey C, Arendse J, Goemaere E, Ford N, et al. A
three-tier framework for monitoring antiretroviral therapy in high HIV burden
settings. J Int AIDS Soc. (2014) 17:1. doi: 10.7448/1AS.17.1.18908

35. Etoori D, Wringe A, Renju J, Kabudula CW, Gomez-Olive FX, Reniers G.
Challenges with tracing patients on antiretroviral therapy who are late for
clinic appointments in rural South Africa and recommendations for future
practice. Glob Health Action. (2020) 13(1):1755115. doi: 10.1080/16549716.
2020.1755115

36. Farnham A, Loss G, Lyatuu I, Cossa H, Kulinkina AV, Winkler MS. A roadmap
for using DHIS2 data to track progress in key health indicators in the global south:
experience from sub-Saharan Africa. BMC Public Health. (2023) 23(1):1030. doi: 10.
1186/512889-023-15979-z

37. Leong TD, Nel ], Jamieson L, Osih R, Dawood H, Subedar H, et al. A review and
economic analysis of the dapivirine vaginal ring as HIV pre-exposure prophylaxis for
women, to inform South African public-sector guidelines. JAIDS | Acquir Immune
Defic Syndr. (2024) 97(3):261-72. doi: 10.1097/QAI1.0000000000003496

38. Zharima C, Griffiths F, Goudge J. Exploring the barriers and facilitators to
implementing electronic health records in a middle-income country: a qualitative
study from South Africa. Front Digit Health. (2023) 5. doi: 10.3389/fdgth.2023.1207602

39. Rao A, Mhlophe H, Pretorius A, Mcingana M, Mcloughlin J, Shipp L, et al. Effect
of implementation strategies on pre-exposure prophylaxis persistence among female
sex workers in South Africa: an interrupted time series study. Lancet HIV. (2023)
10(12):¢807-15. doi: 10.1016/52352-3018(23)00262-X

40. Mataboge P, Mthimkhulu N, Kutywayo A, Martin CE, Mazibuko M, Kwatsha K,
et al. Preferences, educational messaging, and demand creation channels for
multipurpose-prevention technologies (MPTs) among women in South Africa. BMC
Public Health. (2023) 23(1):2090. doi: 10.1186/s12889-023-16904-0

41. Warren M, Nyagah W, Verde Hashim C, Rodolph M, Schaefer R, Schmidt H-
MA, et al. Shaping and coordinating the implementation science agenda for
injectable cabotegravir for PrEP: the role of the biomedical prevention
implementation collaborative (BioPIC). J Int AIDS Soc. (2023) 26(S2). doi: 10.1002/
jia2.26094

42. Roche SD, Were D, Crawford ND, Tembo A, Pintye J, Bukusi E, et al. Getting
HIV pre-exposure prophylaxis (PrEP) into private pharmacies: global delivery models
and research directions. Curr HIV/AIDS Rep. (2024) 21(3):116-30. doi: 10.1007/
511904-024-00696-y

43. Castor D, Heck CJ, Quigee D, Telrandhe NV, Kui K, Wu J, et al. Implementation
and resource needs for long-acting PrEP in low- and middle-income countries: a
scoping review. J Int AIDS Soc. (2023) 26:S2. doi: 10.1002/jia2.26110

44. Nelson A, Bheemraj K, Schoetz Dean S, de Voux A, Hlatshwayo L, Mvududu R,
et al. Integration of HIV pre-exposure prophylaxis (PrEP) services for pregnant and
breastfeeding women in eight primary care clinics: results of an implementation
science study. Res Sq. (2023). doi: 10.21203/rs.3.rs-3648622/v1

45. Coales K, Jennings H, Afaq S, Arsh A, Bhatti M, Siddiqui F, et al. Perspectives of
health workers engaging in task shifting to deliver health care in low-and-middle-

frontiersin.org


https://www.unaids.org/sites/default/files/media_asset/2017-Global-AIDS-Monitoring_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2017-Global-AIDS-Monitoring_en.pdf
https://doi.org/10.1016/j.socscimed.2022.114832
https://doi.org/10.1016/j.socscimed.2022.114832
https://www.ncbi.nlm.nih.gov/books/NBK327115/
https://www.ncbi.nlm.nih.gov/books/NBK327115/
https://doi.org/10.4102/sajhivmed.v23i1.1405
https://doi.org/10.1002/jia2.26063
https://doi.org/10.1002/jia2.26063
https://doi.org/10.4102/sajhivmed.v21i1.1152
https://doi.org/10.4102/sajhivmed.v21i1.1152
https://doi.org/10.1186/s12879-018-3463-4
https://doi.org/10.1177/10600280231171375
https://doi.org/10.1177/10600280231171375
https://doi.org/10.1007/s10461-022-03745-y
https://doi.org/10.1002/jia2.26107
https://doi.org/10.1097/QAD.0000000000003494
https://doi.org/10.1097/QAD.0000000000003494
https://doi.org/10.1007/s11524-022-00711-w
https://doi.org/10.1056/NEJMoa1602046
https://doi.org/10.1016/S2352-3018(20)30304-0
https://doi.org/10.1371/journal.pmed.1004102
https://doi.org/10.1016/S2352-3018(23)00204-7
https://data.prepwatch.org/
https://doi.org/10.1136/bmjopen-2015-010682
https://doi.org/10.1136/bmjopen-2015-010682
https://doi.org/10.4102/sajhivmed.v24i1.1511
https://doi.org/10.4102/sajhivmed.v24i1.1511
https://doi.org/10.1016/S2352-3018(21)00048-5
https://doi.org/10.1016/j.jadohealth.2023.09.003
https://doi.org/10.1002/jia2.26225
https://doi.org/10.4102/curationis.v43i1.1971
https://doi.org/10.1016/j.jadohealth.2023.08.003
https://doi.org/10.4102/sajhivmed.v22i1.1229
https://doi.org/10.4102/sajhivmed.v22i1.1229
https://doi.org/10.3389/frph.2022.1086558
https://doi.org/10.1007/s10461-022-03924-x
https://doi.org/10.9745/GHSP-D-22-00396
https://doi.org/10.7448/IAS.17.1.18908
https://doi.org/10.1080/16549716.2020.1755115
https://doi.org/10.1080/16549716.2020.1755115
https://doi.org/10.1186/s12889-023-15979-z
https://doi.org/10.1186/s12889-023-15979-z
https://doi.org/10.1097/QAI.0000000000003496
https://doi.org/10.3389/fdgth.2023.1207602
https://doi.org/10.1016/S2352-3018(23)00262-X
https://doi.org/10.1186/s12889-023-16904-0
https://doi.org/10.1002/jia2.26094
https://doi.org/10.1002/jia2.26094
https://doi.org/10.1007/s11904-024-00696-y
https://doi.org/10.1007/s11904-024-00696-y
https://doi.org/10.1002/jia2.26110
https://doi.org/10.21203/rs.3.rs-3648622/v1
https://doi.org/10.3389/frph.2024.1473354
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Milimu et al.

income countries: a qualitative evidence synthesis. Glob Health Action. (2023) 16:1.
doi: 10.1080/16549716.2023.2228112

46. Bekker L-G, Alleyne G, Baral S, Cepeda J, Daskalakis D, Dowdy D, et al.
Advancing global health and strengthening the HIV response in the era of the
sustainable development goals: the international AIDS society—lancet commission.
Lancet. (2018) 392(10144):312-58. doi: 10.1016/S0140-6736(18)31070-5

Frontiers in Reproductive Health

10.3389/frph.2024.1473354

47. Flexner C. The future of long-acting agents for preexposure prophylaxis. Curr
Opin HIV AIDS. (2022) 17(4):192-8. doi: 10.1097/COH.0000000000000735

48. Mgodi NM, Murewanhema G, Moyo E, Samba C, Musuka G, Dzinamarira T,
et al. Advancing the use of long-acting extended delivery formulations for HIV
prevention in sub-Saharan Africa: challenges, opportunities, and recommendations.
J Int AIDS Soc. (2023) 26:¢26115. doi: 10.1002/jia2.26115

11 frontiersin.org


https://doi.org/10.1080/16549716.2023.2228112
https://doi.org/10.1016/S0140-6736(18)31070-5
https://doi.org/10.1097/COH.0000000000000735
https://doi.org/10.1002/jia2.26115
https://doi.org/10.3389/frph.2024.1473354
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

	Oral pre-exposure prophylaxis implementation in South Africa: a case study of USAID-supported programs
	Introduction
	Context
	Applying WHO's six building blocks of health system strengthening to the PrEP program in South Africa
	Leadership and governance
	Service delivery
	Health workforce
	Health information systems
	Access to essential medicines
	Health financing

	Discussion
	Practical implications and lessons learned
	Introduction of new PrEP products

	Limitations
	Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


