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Background: Persons living in sub-Saharan Africa (SSA) face disproportionate risk
from overlapping epidemics of HIV and bacterial sexually transmitted infections
(STIs). Pre-exposure prophylaxis (PrEP) for prevention is gradually being scaled
up globally including in several settings in SSA, which represents a key
opportunity to integrate STI services with HIV pre-exposure prophylaxis (PrEP).
However, there is limited literature on how to successfully integrate these
services, particularly in the SSA context. Prior studies and reviews on STI and
PrEP services have largely focused on high income countries.
Methods:We conducted a scoping review of prior studies of integration of STI and
PrEP services in SSA. We searched PubMed, EMBASE, Cochrane, and CINAHL, in
addition to grey literature to identify studies that were published between
January 2012 and December 2022, and which provided STI and PrEP services in
SSA, with or without outcomes reported. Citations and abstracts were reviewed
by two reviewers for inclusion. Full texts were then retrieved and reviewed in full
by two reviewers.
Results: Our search strategy yielded 1951 records, of which 250 were retrieved in
full. Our final review included 61 reports of 45 studies. Most studies were
conducted in Southern (49.2%) and Eastern (24.6%) Africa. Service settings
included public health clinics (26.2%), study clinics (23.0%), sexual and
reproductive care settings (23.0%), maternal and child health settings (8.2%),
community based services (11.5%), and mobile clinics (3.3%). A minority (11.4%)
of the studies described only syndromic STI management while most (88.6%)
included some form of etiological laboratory STI diagnosis. STI testing frequency
ranged from baseline testing only to monthly screening. Types of STI tested for
was also variable. Few studies reported outcomes related to implementation of
STI services. There were high rates of curable STIs detected by laboratory
testing (baseline genitourinary STI rates ranged from 5.6–30.8% for CT, 0.0–
11.2% for GC, and 0.4–8.0% for TV).
Discussion: Existing studies have implemented a varied range of STI services along
with PrEP. This range reflects the lack of specific guidance regarding STI services
within PrEP programs. However, there was limited evidence regarding
implementation strategies for integration of STI and PrEP services in real world
settings.
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Introduction

Persons living in sub-Saharan Africa face disproportionate risk

from overlapping epidemics of HIV and bacterial STIs. Specifically,

young African women face a disproportionate risk of HIV

acquisition, accounting for more than half of new infections on

that continent, with incidence rates that are often more than

double that of their male age-mates (1). At the same time,

African women also face a disproportionate burden of sexually

transmitted infections (STIs). Globally, the World Health

Organization (WHO) estimates that 358 million new cases of

four curable sexually transmitted infections with the greatest

burden in low- and middle-income countries (2). The

overlapping epidemics of HIV and bacterial STIs in Africa have

been recognized since the earliest days of the HIV epidemic.

The WHO has recommended greater bi-directional integration

of STI and PrEP programs, by both incorporating STI services into

PrEP programs and targeting STI clients as potential PrEP clients.

Furthermore, they recommend moving beyond a syndromic

approach to diagnostic STI testing and treatment, given concerns

related to missed diagnoses and overtreatment (2). National PrEP

guidelines in a number of countries in SSA that have rolled out

PrEP recommend STI screening at baseline and in follow up; this

is largely done via syndromic management due to limited

resources (3–5). A number of barriers exist to implementation of

STI testing and service delivery in SSA, including financial,

logistical and time constraints. Despite the need for innovative

approaches to providing combined STI and PrEP services,

limited literature exists around models of integration of STI and

PrEP programs (6, 7).

We sought to investigate the evidence around integration of

PrEP services with STI services in the SSA context via a scoping

review of the literature. Specifically, we aimed to better

understand in what contexts STI and PrEP integration had been

studied, what types of STI services had been integrated with

PrEP, and what evidence existed around barriers and best

practices for integration of these services.
Methods

We conducted scoping review to evaluate the evidence base for

integration of PrEP and STI services in SSA. We used a systematic

approach, following Preferred Reporting Items for Systematic

Reviews and Meta-Analyses extension for Scoping Reviews

(PRISMA-ScR) guidelines (8). A study protocol was drafted and

filed prior to the search, and is available online via figshare (9).

A full electronic search strategy covered all studies published

between January 2012 and December 2022. Studies prior to 2012

were not included due to the lack of PrEP implementation in

SSA during that period. Key words were generated to describe

the scoping review concepts using index articles as well as the

authors’ background knowledge. Initial search strategies were

developed using PubMed advanced search builder, which was

then followed by an exploratory search. The final search strategy
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included four core concepts: (HIV) AND (Pre-Exposure

Prophylaxis) AND (Sexually Transmitted Infections) AND (Sub-

Saharan Africa). This search strategy was subsequently adopted

to search other databases that included EMBASE, Cochrane, and

CINAHL. We also searched conference proceedings and abstracts

from major international HIV and STI conferences (i.e., IAS,

CROI, ISTDR, INTEREST, Adherence) and the grey literature for

reports focused on PrEP and STI services delivery in SSA from

World Health Organization (WHO), non-governmental

organizations (NGO), and intergovernmental organizations

(IGO) that were available on the following databases: Union of

International Associations IGO Search, IGO/NGO custom search

engines, WHO Institutional Repository for Information Sharing

(IRIS), and WHO Library Database. A full description of the

search strategy is provided in Supplementary Appendix I.

Following the search, all identified citations were collated and

uploaded into Rayyan, a collaborative software for systematic

reviews, and duplicates were removed (10). English-language

records with a focus on PrEP and STI service delivery were

included. In line with the review question, we included studies

which described provision of PrEP and STI services as well as

the outcomes of these services. PrEP services were defined as

provision of PrEP as well as clinical follow-up. Studies that only

described promotion, education, counseling, HIV risk assessment

or referral related to oral PrEP without any provision of PrEP

were not included. We limited our review to oral daily PrEP as it

is the current available modality of PrEP that has been approved

to use in SSA. STI services were considered to include

promotion, education, consulting, diagnosis (e.g., syndromic

diagnosis, laboratory diagnostics, and point of care testing),

treatment, or partner services. PrEP and STI outcomes included

any quantitative and qualitative outcomes reported regarding

these services. Because the overall goal of this scoping review was

to describe existing models of STI and PrEP service integration,

we also included protocols of ongoing studies that described

integration of these services, even if no outcomes were available.

Titles and abstracts were independently screened by two

reviewers (PA, LW) for inclusion in the review and potentially

relevant articles were then retrieved in full and assessed for

inclusion. If only the abstract was available, effort was made to

search for a full text article related to the abstract; if none was

available, the abstract was included in our review. Full text

records were subsequently screened by two independent

reviewers for inclusion. Information on study design, context,

target population, PrEP and STI services, relevant outcomes, and

conclusions were extracted by one reviewer and reviewed by a

second reviewer using a data extraction sheet. Disagreements at

each step were resolved through discussion between the two

reviewers.
Results

After removal of duplicates, the search strategy yielded a total

of 1951 records for abstract review, of which 250 were retrieved

in full. Of these, 61 reports of 45 studies were selected for
frontiersin.org
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inclusion. Of these, 42 (68.9%) were full text reports, 10 (16.4%)

were abstracts and 9 (14.8%) were protocols. Details of the

records reviewed, including reasons for exclusion at the full text

stage, are provided in Figure 1. The majority of papers were

published in 2019 or later (88.5%), reflecting the relatively new

rollout of PrEP in SSA (Figure 2).

Table 1 shows the characteristics of included reports and type

of services and direction of integration. Most papers described

cohort studies (34/61, 55.7%), including real-world cohorts and

single-arm demonstration studies; randomized control trials

(RCTs) comprised a smaller proportion of the included reports

(12/61, 19.7%) Consistent with the actual implementation of

PrEP in SSA, most studies were conducted in Southern (49.2%)

and Eastern (24.6%) Africa, with Western Africa (19.7%)

representing a smaller portion of the included reports.

Most papers focused on a particular population at risk for HIV

such as adolescent girls and young women (AGYW) (32.8%),

female sex workers (FSWs) (11.5%), and men who have sex with

men (MSM) (11.5%). Other common populations of focus

included women (including peri-conception) (13.1%), pregnant

and breastfeeding women (4.9%) and serodiscordant couples

(9.8%). Services were implemented in a variety of contexts,
FIGURE 1

PRISMA flow diagram of study inclusion.
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including public health clinics (26.2%), study clinics (23.0%),

sexual and reproductive care settings (23.0%), maternal and child

health settings (8.2%), community based services (11.5%), and

mobile clinics (3.3%).

In most cases, both PrEP and STI services were implemented

within a third service setting (55.7%). Less frequently, STI

services were implemented within a program with a primary

focus on PrEP provision, including PrEP RCTs (39.3%). Few

studies reported on PrEP services integrated into a primarily

STI-focused program (4.9%).

Table 2 provides a summary of data extraction for studies

reviewed, including study setting, population, services provides,

assays used, and major outcomes. The type of STI services

offered varied and often related to the type of study (RCT,

demonstration project or real-world implementation). Most

studies and study protocols described STI laboratory testing at

baseline (75.0%), with fewer describing any follow up laboratory

STI testing (45.5%). A quarter described syndromic management,

either with or without any etiological testing (29.6%). Type of

STIs included in laboratory testing varied. Of 39 studies and

protocols that included etiological STI testing, 30 (76.9%) tested

for Chlamydia trachomatis (CT), 31 (79.5%) for Neisseria
frontiersin.org
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FIGURE 2

Distribution of year of publication.
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gonorrhoeae (NG), 21 (53.9%) for syphilis, 17 (43.6%) for

trichomonas vaginalis (TV), 4 (10.3%) for bacterial vaginosis

(BV), 1 (2.6%) for Candida, 2 (5.1%) for Mycoplasma

genitalium, and 3 (7.7%) for HSV.

Prevalence of STIs varied between studies. Baseline prevalence

of genitourinary CT, NG, TV ranged from 5.6–30.8%, 0.0–11.2%,

and 0.4–8.0% respectively. Baseline prevalence of syphilis ranged

from 0.0–18.0%. Baseline prevalence of symptomatic STI by

syndromic screening ranged from 0.0–11.6%. STIs detected by

routine laboratory testing were reported to be frequently

asymptomatic. In one study of MSM receiving PrEP, 91%, 95%

and 97% of rectal, urethral and syphilis infections were clinically

asymptomatic (11). In one study of AGYW receiving PrEP,

baseline STI prevalence was 32%, though only 3% reported

symptoms (12), while another study of AGYW presenting for

HIV testing services reported 38% STI prevalence at baseline, of

which 59% were asymptomatic (13). Etiological testing frequency

ranged from monthly to baseline testing only.

A few distinct models of integration of STI services with PrEP

emerged from our review. These included routine integration of

etiologic STI testing within PrEP RCTs, routine integration of

syndromic STI management within public health clinics offering

PrEP, etiological screening for STIs within PrEP programs

targeting at-risk groups, and community outreach and mobile-

based approaches. Of these, novel approaches to integration of

PrEP and STI services included use of mobile clinics and other

youth-focused approaches to increase convenience and

acceptability (14, 15), and provision of STI testing results as a

tool for improving retention in PrEP (16). However, in most

studies STI diagnosis and treatment were offered as part of a
Frontiers in Reproductive Health 04
standard package of PrEP services without a focus on improving

either service through integration.

Few studies described quantitative or qualitative outcomes

relating to implementation of integrated PrEP and STI services.

Qualitative interviews from one study evaluating mobile

provision of sexual and reproductive health services including

STI and PrEP services found that AGYW appreciated the

practicality of service integration (14). In contrast, healthcare

providers in another study cited stigma as a reason not to

integrate PrEP with other sexual health services (17). There was

some evidence of synergy between PrEP and STI services. One

report demonstrated improved uptake of PrEP services when

results of STI testing was made available to AGYW (18). Several

studies demonstrated an association between positive STI

diagnosis and PrEP acceptance (19, 20). Implementation science

research relating to STI and PrEP service integration was very

limited. One study described logistical constraints limiting

availability of laboratory STI testing, but these were not explored

in detail (21). One research protocol described a planned study

comparing standard of care syndromic management with

community-based STI services including etiologic testing, but no

results are yet available (22).
Discussion

This scoping review describes existing literature around

integration of STI and PrEP services in SSA. Prior literature

describing provision of both these services covers a range of

implementation settings, from public health clinics, sexual and
frontiersin.org
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TABLE 1 Summary of included studies.

Study features N (%)

Study Design
RCT (including cluster RCT) 12 (19.7%)

Cohort 34 (55.7%)

Cross-sectional 4 (6.6%)

Case report 1 (1.6%)

Qualitative 1 (1.6%)

Protocol only 9 (14.8%)

Year of publication
2022 18 (29.5%)

2021 18 (29.5%)

2020 10 (16.3%)

2019 8 (13.1%)

2018 2 (3.3%)

2017 2 (3.3%)

2016 1 (1.6%)

2015 1 (1.6%)

2014 1 (1.6%)

Region
Southern 30 (49.2%)

Eastern 15 (24.6%)

Western 12 (19.7%)

Multiple 4 (6.6%)

Population studied
AGYW 20 (32.8%)

Women 8 (13.1%)

PBFW 3 (4.9%)

Couples 6 (9.8%)

FSW 7 (11.5%)

MSM 7 (11.5%)

Trangender women 1 (1.6%)

Multiple 4 (6.6%)

Youth 2 (3.3%)

Other/General 3 (4.9%)

Context
Public health/primary care 16 (26.2%)

Sexual and reproductive health 14 (23.0%)

Study clinic 14 (23.0%)

Community based 7 (11.5%)

Maternal and child health 5 (8.2%)

Mobile clinic/venue-based 2 (3.3%)

Multiple 3 (4.9%)

Integration direction
Both services integrated into a third context 34 (55.7%)

STI services within PrEP program 24 (39.3%)

PrEP services within STI program 3 (4.9%)

STI services described (n = 44)a

Laboratory testing at baseline 33 (75.0%)

Laboratory testing at follow up 20 (45.5%)

Syphilis testing only 2 (4.6%)

Syndromic management 13 (29.6%)

Referral for treatment 3 (6.8%)

STI treatment 30 (68.2%)

Partner treatment 2 (4.6%)

STIs and related conditions tested (n = 39)b

Chlamydia 30 (76.9%)

Gonorrhea 31 (79.5%)

Trichomonas 17 (43.6%)

(Continued)

TABLE 1 Continued

Study features N (%)
Syphilis 21 (53.9%)

Bacterial vaginosis 4 (10.3%)

Candida 1 (2.6%)

Herpes simplex 3 (7.7%)

Mycoplasma genitalum 2 (5.1%)

Hepatitis B 12 (30.8%)

Testing modality (n = 39)c

Syphilis serology 13 (29.6%)

Syphilis rapid test 8 (18.2%)

GC NAAT 19 (43.2%)

Gonorrhea gram stain 1 (2.3%)

TV NAAT 6 (13.6%)

TV rapid test 4 (9.1%)

Wet mount miscroscopy 2 (4.6%)

Mycoplasma genitalum multiplex assay 1 (2.3%)

HBV serology 7 (15.9%)

HbsAg rapid test 5 (11.4%)

Not specified 11 (25.0%)

Routine testing frequency (n = 39)c

Baseline only 18 (40.9%)

Annual 1 (2.3%)

6 months 12 (27.3%)

3 months 6 (13.6%)

Monthly 2 (4.6%)

Other 2 (4.6%)

GC, N. gonorrheae and C. trachomatis; TV, T. vaginalis; HBV, hepatitis B; HbsAg,

hepatitis B surface antigen; NAAT, nucleic acid amplification test; AGYW,

adolescent girls and young women; FSW, female sex workers; MSM, men who

have sex with men; PBFW, pregnant and breastfeeding women.
aOut of 44 unique study reports (excluding duplicates and studies not reporting

specific STI results).
bOut of 39 unique studies conducting laboratory/etiologic testing for STIs (5

studies reporting syndromic screening only were excluded).
cFor studies with multiple screening intervals or different screening intervals for

different STIs, the shortest interval of screening was used. For example, routine

testing at 6, 12 and 24 months was counted as a 6-month interval of screening.

Anand et al. 10.3389/frph.2023.944372
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reproductive health settings, mobile clinics and in the community.

Most studies targeted particular at-risk groups, such as AGYW,

FSW or MSM. Studies largely occurred within an existing service

setting or within a PrEP program, but in nearly all studies, PrEP

was the primary focus.

Despite a growing interest and rollout of PrEP in SSA, and an

ongoing epidemic of curable STIs, we found limited literature

covering the integration of PrEP and STI services from an

implementation science perspective. Few studies addressed

barriers and facilitators of integration of PrEP and STI programs.

Prior qualitative work has demonstrated that challenges facing

PrEP implementers in incorporating STI services include

financial barriers to laboratory STI testing, logistical barriers to

STI treatment in mobile settings, time constraints, lack of

equipment and lack of training and capacity building around STI

services(7). However, our review found a lack of evidence base

addressing these barriers. In addition, while a few studies

indicated potential synergies between STI and PrEP services in

terms of service uptake and client satisfaction, this was not

explored in detail. Most studies reported results of STI testing

when offered as part of PrEP services, but did not explore the
frontiersin.org
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effect of bundling these services on outcomes such as acceptability

or adoption.

Types of STI services offered varied widely between studies and

settings, reflecting the different funding and implementation

environments between RCTs, demonstration projects, and studies

of real-world implementation. Some studies reported diagnostic

STI screening only at baseline, while others conducted routine

screening at regular intervals, and others only performed

syndromic managements of STIs. The intervals of routine

screening, when performed, was variable, as were the types of

STIs screened. Current national PrEP guidelines in countries

such as Kenya, Uganda and South Africa do not offer detailed

guidance on how STI screening should be conducted (3–5),

including standard guidance regarding which STIs to screen, site

and frequency of screening in different populations.

Of note, laboratory diagnostic testing of STIs was mainly

limited to well funded clinical studies and demonstration

projects, with limited evidence from real-world public health

settings. Where reported, STI prevalence and incidence by

laboratory testing were high among most PrEP cohorts (11, 14,

17, 19, 23–29), with the exception of two studies of safer

conception cohorts, which reported low rates of laboratory-

diagnosed STIs (30, 31). In many settings, STIs diagnosed by

laboratory screening were asymptomatic (12, 26, 33), reaffirming

the pressing need to incorporate etiological diagnostics in STI

programs offered within PrEP services.

Our scoping review has limitations. Due to the nature of the

scoping review, reviewers did not assess study quality but instead

gathered existing knowledge on STI services offered with PrEP

programs. The review may not have captured all studies related

to this topic, including sources of grey literature beyond NGO

and IGO reports searched in our review. Furthermore, studies

published in languages other than English were not included.

Our review included abstract and study protocols in order to

capture emerging literature given the relative novelty of study on

the topic of PrEP and STI integration; the data collected from

these sources may be less reliable than traditional peer-reviewed

articles. Given the rapid emergence of literature around PrEP,

our review may have failed to capture most recently published or

presented literature on this topic.

Despite growing acknowledgement of the limitations of

syndromic management (2), which is currently the standard

practice in SSA regarding STI services within PrEP programs,

few studies have addressed real-world integration of expanded

STI services within PrEP programs in SSA. Future studies should

examine how inclusion of additional STI services affects

acceptability, adoption, and client satisfaction with both PrEP

and STI services. In addition, studies should investigate cost,

feasibility, and best practices regarding implementing etiologic

STI diagnosis and treatment into PrEP programs in real world

settings. Finally, more work in needed to understand practice

setting and population-specific needs regarding integration of STI

and PrEP services, including what services best suit key

populations such as AGYW, MSM, FSW, and heterosexual

couples, as well as how to best offer PrEP services within existing

STI service contexts.
Frontiers in Reproductive Health 14
Conclusions

In this scoping review, we found a range of STI services

integrated with PrEP programs in SSA. STIs are common

among populations using PrEP in SSA, highlighting the need

for integration of these services. There was some evidence

that integration of STI and PrEP services improves uptake of

and satisfaction with both PrEP and STI services but

more rigorous studies are needed to describe synergies,

barriers and best practices for integration of PrEP and STI

programs in SSA.
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