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Abstract

Background Although HIV vertical transmission has declined significantly in sub-Saharan Africa, incident HIV infec-
tion in pregnant and postpartum women is estimated to account for over one-third of HIV vertical transmission. Oral
pre-exposure prophylaxis (PrEP) for pregnant and breastfeeding women (PBFW) is included in South African PreP
guidelines since 2021; however, integration of PrEP services within ante- and postnatal care remains limited.

Methods Between March 2022 and September 2023, we evaluated the integration of PrEP for PBFW in eight antena-
tal clinics in Cape Town, South Africa, following training and mentorship of providers. We applied an adapted Reach,
Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework to evaluate the integration of PrEP
services for pregnant and breastfeeding women. Before the study, PrEP was not routinely offered. We implemented

a staff didactic/practice-based training and mentorship on PrEP provision targeting PBFW. We evaluated the follow-
ing: (1) Reach as the proportion of women initiating PrEP among women counselled and tested for HIV, (2) effective-
ness as PrEP continuation up to 3 months by pregnant vs. breastfeeding women, (3) adoption of PrEP integration

via pre- and post-training assessments and ongoing mentorship assessments, (4) implementation through clinic
trends of PrEP offer over time, and (5) maintenance: continued PrEP offer 3 months following the intervention.

Results In 8 facilities providing ante- and postnatal care, we trained 224 healthcare providers (127 nurses and 37
counsellors). Of those, we mentored 60 nurses, midwives, and HIV counsellors working with pregnant and breastfeed-
ing women, with 80% of nurse/midwives and 65% of counsellors scoring = 80% on the final mentoring assessment.
Overall, 12% of HIV-negative pregnant women started PrEP, and 41% of those continued PrEP up to 3 months. Among
HIV-negative breastfeeding women, 14% initiated PrEP, and 25% continued PrEP up to 3 months. All eight facilities
continued providing PrEP 3 months post intervention.

Conclusions In these high HIV prevalence clinics, the proportion of pregnant and breastfeeding women initiat-
ing and continuing PrEP rapidly increased but was limited among breastfeeding women. Staff training, mentorship,
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and PrkP integration were well-adopted by nurses and counsellors, and services continued following the intervention.
Barriers included limited HIV testing of breastfeeding mothers and need for additional PrEP-trained nurses.

Keywords Pre-exposure prophylaxis, HIV, Maternal and child health, Implementation science, Vertical transmission

Background

Vertical HIV transmission has declined significantly in
sub-Saharan Africa in the last decade, with an estimated
76% reduction in South Africa, thanks to effective inter-
ventions such as the roll out of antiretrovirals (ARVs) to
pregnant women living with HIV regardless of their CD4
counts [1-3]. Despite this, South Africa still has one of
the highest rates of vertical transmission globally, esti-
mated at 3% in 2022, resulting in a predicted 90,000 new
paediatric infections over the next 10 years [2, 4, 5]. Over
one-third of HIV vertical transmission can be attributed
to incident HIV infection in mothers whilst pregnant
or breastfeeding [5]. It is estimated that pregnant and
breastfeeding women (PBFW) are 3.6 times more likely
to contract HIV than nonpregnant women, a recent pro-
spective study identifying the postpartum period as the
highest risk time for HIV acquisition [6, 7]. These data
reinforce the need for improved primary HIV prevention
among PBFW not living with HIV to achieve elimination
of maternal HIV acquisition and vertical transmission of
HIV.

Although prevention of HIV is multipronged, one of
the few effective methods that the female partner can use
without male partner use is the use of daily oral tenofo-
vir-disoproxil-fumarate/emtricitabine-based (TDF/FTC)
pre-exposure prophylaxis (PrEP) [8, 9]. A recent system-
atic review including 14 studies found TDF/FTC expo-
sure had no impact on pregnancy or perinatal outcomes
[10, 11]. Furthermore, very little TDF/FTC is excreted in
breastmilk [12]. In South Africa, modelling the impact
of PrEP provision to PBEW shows between 48,000 and
136,000 averted new HIV infections among PBEW over
the next 10 years, resulting in a significant decrease in
vertical transmission between 13 and 41% [4]. Based on
this evidence, the World Health Organization (WHO)
recognised that the benefit of taking PrEP for PBFW to
prevent incident infections and vertical transmission out-
weighs the potential risks for mother and child [13]. In
October 2021, the South African Department of Health
(DOH) changed the PrEP guidelines to include provision
of PrEP to PBFW at risk of HIV acquisition [14].

Studies in other sub-Saharan African contexts have
demonstrated feasibility of PrEP implementation in
maternal and child health (MCH) clinic settings [15].
However, recent South African studies have shown that
PBFW face several barriers to accessing PrEP, such as
anticipated and internalised stigma and challenges in

disclosure of PrEP use [16, 17]. Studies conducted across
several different contexts have found that many health-
care providers (HCPs) describe their PrEP knowledge as
insufficient, resulting in inaccurate patient education and
HIV counselling, hesitancy to prescribe PrEP, and a lack
of confidence in completing PrEP-related clinical activi-
ties [18, 19]. Furthermore, studies conducted in sub-
Saharan Africa found that many providers believed that
oral PrEP may be inappropriate during pregnancy and
for adolescent girls due to negative beliefs about adoles-
cent sexuality and doubts that young women could man-
age the daily pill burden [19, 20]. PrEP training among
counsellors and healthcare providers has been shown to
improve uptake and access to HIV counselling and test-
ing, as well as PrEP screening, uptake, and adherence
[12, 18, 21, 22]. Further research suggests that integration
of PrEP into antenatal and postnatal care settings can
enhance PrEP initiation and continuation among PBFW
[15, 21-23]. Together, these findings highlight the impor-
tance of practical provider PrEP training for the effective
integration of PrEP into routine care for PBFW.

However, despite these findings, there is a gap in the
delivery of strategies and applications to real-world
conditions [24]. The implementation science approach
chosen for this study addresses this gap by applying the
Reach Effectiveness-Adoption Implementation Mainte-
nance (RE-AIM) framework to evaluate the integration of
PrEP services into ante- and postnatal care services fol-
lowing training and mentorship of healthcare providers
(HCPs; nurses and HIV counsellors) in eight clinics with
high HIV prevalence within Cape Town, South Africa
[25].

Methods

Study design and setting

We aimed to systematically evaluate integration of
PrEP services for PBEW in eight primary care clinics in
the Klipfontein and Mitchells Plain subdistricts, South
Africa, between March 2022 and July 2023, with contin-
ued post-intervention monitoring through September
2023. Selected clinics were in Cape Town high-density
areas, with antenatal HIV prevalence ranged from 10
to 35% and were selected in consultation with the local
district Department of Health based on client volume,
geographical location, and HIV prevalence [26]. Com-
munity health centres (CHC) included larger clinics
which include 24-h services and midwifery obstetric
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units (MOUs), defined as large antenatal facilities where
women were referred to from smaller antenatal care clin-
ics after 36 weeks of gestation to deliver. Community day
centres (CDC) did not have a 24-h unit and provide basic
antenatal clinic services as well as baby wellness services,
among other services.

Implementation strategy

The implementation study staff was comprised of two
research nurses, two counsellors, one research assistant,
and one medical doctor with experience implementing
PrEP services among PBFW within the region. First, the
team assessed the readiness of the facility by assessing
the following: (1) the antenatal HIV prevalence (health
need); (2) the number of ART-trained nurses available
for providing PrEP (provider availability); (3) verbal con-
firmation of the facility manager to want to extend the
offer of PrEP to PBFW (management motivation); (4)
whether the facility had rolled out PrEP for other popu-
lations (clinic capacity); (5) confirmed presence of non-
governmental organizations (NGOs) in the clinic to assist
with demand creation for PrEP (via health talks in the
clinic, community promotions and other information,
education, and communication campaigns); and (6) PrEP
availability at the facility. If the clinic was not ready per
abovementioned criteria, we aimed to address existing
structural issues with the local clinical governance offic-
ers and revisit the facility 3 months later. Following the

Determinants of
Readiness

Implementation strategies

* Online PrEP training
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* Supplementary 2-hour
didactic and practical
training on PrEP
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» Mentoring visits for
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* Clinic folder review and
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* Problem solving
workshops
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pregnant women in clinic
(>10%

» # of trained nurses
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readiness assessment, the clinic manager identified the
team to train and a date for training and determined a
designated PrEP champion at the clinic. The PrEP cham-
pion was responsible for leading the implementation of
PrEP at the clinic level, such as troubleshooting, report-
ing any PrEP-related issues to the implementation team,
and following up on training (Fig. 1).

Implementation training

The implementation team advised the clinic team to
complete the online DOH training prior to their train-
ing, and then they trained HCPs (e.g. managers, mid-
wives, nurses, counsellors, and clerks) during a 2-h
didactic session, including a practical session with nurses
and counsellors [27]. Trainees completed a pre-training
assessment, consisting of 10 questions on their knowl-
edge about PrEP safety and effectiveness, HIV prevention
in pregnancy, and completing a demographic question-
naire on their age, gender, and previous trainings. After a
brief introduction to PrEP, the team was divided into cli-
nician and counselling groups for practical training. The
clinical team received DOH-based PrEP training by the
study nurse on PrEP initiation and continuation. In par-
allel, the study counsellor led a practical session for the
counsellors on PrEP and daily adherence support. The
clinical and counselling teams then regrouped to discuss
any potential barriers in the clinic flow and found solu-
tions together on how to address them. A post-training
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* Lessons Learned

Fig. 1 Description of the oral pre-exposure prophylaxis (PrEP) in pregnant and breastfeeding women (PBFW) training and mentorship intervention

from determinants to outcome



Nelson et al. BMC Global and Public Health (2024) 2:57

test was then completed by all trainees and assessed by
the study doctor/nurse, with a passing score of 80% or
higher. If a provider scored < 80%, the training informa-
tion was reviewed individually between the HCP and
the study team to ascertain if the provider or counsellor
was ready to start PrEP counselling and provision. The
clinic team was also given educational posters and job aid
materials regarding PrEP in PBFW for the HCP, devel-
oped by DOH, as well as pamphlets on PrEP in PBEW, in
English and isiXhosa, designed, developed, and pretested
by the study team.

Implementation mentorship

The implementation team initially provided weekly men-
toring to each clinic, wherein the study nurse and study
counsellor only mentored trained nurses/midwives and
counsellors who were working directly with PBFW. At
each individual mentoring session (with 2—4 sessions
occurring per site visit), the implementation team com-
pleted a quantitative assessment checklist from 0 to 10
items from the training and national guidelines. Train-
ees were assessed on their ability to counsel on (counsel-
lors) or offer PrEP (providers) for HIV-negative women,
regardless of a woman’s interest in PrEP (see Additional
File 1) [28]. The scores ranged from 0 (poor) to 10 (excel-
lent), with feedback and comments provided at each
assessment. We set the score of 8 out of 10 as a success-
ful application of the training, in discussion with DOH
supervisors. This assessment allowed for measurement
of PrEP integration by each provider within the clinic,
defined as the degree to which the providers delivered
PrEP counselling, initiation, and recording according to
their training. As the mentored trainees progressed, the
clinic mentoring frequency decreased to once per month.
Each trainee received 2—5 mentoring visits in total, span-
ning the course of approximately 6 months, depending
on operational needs.

In collaboration with the district clinical govern-
ance officers, we audited each participating clinic twice
throughout the study, reviewing 10 folders of PBEW per
clinic to review quality of documentation and PrEP pre-
scription. Results of the file review were communicated
to the nurses and midwifes involved, as well as to their
respective managers, and actions were taken by the clini-
cal DOH staff to correct any errors, inconsistencies, or
missing data identified by the study team.

Six months after the initial training, the study team
concluded mentorship visits. The study team met with
the facility manager and trained providers to provide a
report that included the data collected on offer, initia-
tion, and continuation of PrEP among PBFW, results of
the clinical folder reviews, and results of problem-solv-
ing discussion with the staff on barriers encountered.
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Following the end of mentoring, the study team contin-
ued collecting data on PrEP initiation and continuation
in PBEW for at least 3 months.

Enrolment criteria

Facility managers, counsellors, pharmacists, nurses, and
midwives who were offered DOH and supplementary
University of Cape Town (UCT) training and consented
to their data being analysed were included in the study
[27]. Per national guidelines, only nurses to prescribe
antiretroviral therapy (ART) are allowed to prescribe
PrEP. Provider data was collected from pre- and post-
training questionnaires, including socio-demographic
data (e.g. training, age, and gender). Providers in a role
where they could counsel or provide PrEP to PBFW were
mentored by experienced study trainer/mentors on a reg-
ular basis (initially weekly then monthly, ranging from 2
to 5 times), and corresponding data was collected using
assessment checklists (see Additional file 1).

Following training and mentorship of HCPs in both
antenatal care (ANC) and “baby wellness” clinics, we
monitored the offer, initiation, and continuation of PrEP
to eligible PBFW attending the clinic for their regular vis-
its. Inclusion criteria included women eligible for PrEP as
per the DOH PrEP guidelines and who did not opt out
of aggregate data collection [29]. In facilities, study staff
collected de-identified aggregate data from HIV-negative
PBFW eligible for PrEP. Providers at the selected facili-
ties who participated in the PrEP training were asked
to provide written informed consent to have data from
their pre- and post-training questionnaires, demographic
information, and mentoring assessment collected. Passive
consent was obtained at the clinics from women attend-
ing antenatal care and well-baby or immunisation visits
with posters explaining the ongoing aggregate data col-
lection about PrEP use and giving the option to women
to opt out or withdraw consent at any time. All data was
de-identified using de-linked patient identifiers. No reim-
bursement was provided for participating women nor
providers in this implementation science study.

RE-AIM framework

We used the RE-AIM framework to evaluate the integra-
tion of PrEP into ante- and postnatal care over 6 months
[24, 25]. The application of the RE-AIM framework is
summarised in Table 1.

+ Reach: We determined the number of clinical
encounters and individuals seen for antenatal and
postnatal care during the study by reviewing the
clinic routine data including the following: (1) the
clinic attendance record, (2) HIV testing register (to
identify number of women without HIV), and (3)
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clinic PrEP register (for initiation and continuation
on PrEP) in each clinic.

+ Effectiveness: We evaluated the proportion of
patients who initiated and continued PrEP at 3
months by pregnant vs. postpartum/breastfeeding
in each clinic by reviewing PrEP clinic registers. We
also report on the PrEP cascade in terms of people
tested and counselled for HIV, PrEP initiation, and
continuation by clinic.

+ Adoption: We determined the adherence to the
planned training schedule and delivery of PrEP. We
evaluated the proportion of staff and providers who
attended planned training through attendance logs as
well as their pre- and post-training tests and propor-
tion who passed with > 8/10 questions correct. We
also report on in-session mentorship assessments
in which the study staff assessed trained providers
on 10 competencies, and 8 out of 10 was considered
competent, in line with DOH expectations and train-
ing.

+ Implementation: The programme goal was to offer
universal HIV testing and offer of PrEP to all women.
We report on trends in patient counselling and
screening for PrEP through a review of the imple-
mentation log and PrEP data collected from clinic
and staff.

+ Maintenance: We evaluated adherence to the
planned integration beyond the study period through
a review of PrEP data in each clinic by pregnant and
postpartum/breastfeeding clients in each clinic 3
months post end of intervention (approximately 6
months following the start of the intervention).

Data collection

Information on reach and effectiveness was collected
from two sources: (1) aggregate data from facility logs on
all PBEW attending regular ANC and “baby wellness” vis-
its and (2) patient logs kept by HCPs on prescribing and
counselling clients on PrEP. Information for antenatal
pregnant women and for breastfeeding women was col-
lected separately. The number of ANC visits gives an indi-
cation of the headcount and size of each clinic. Because
the number of breastfeeding women attending “baby
wellness” clinics was not recorded, we used the number
of babies attending the visits as a proxy. The number of
clinic attendees, HIV tests conducted, HIV-negative test
results, and women initiating and continuing PrEP was
captured on a weekly basis by the study research assis-
tant using standard clinic records and PrEP register. HIV
antenatal prevalence was calculated by clinic and based
on antenatal attendance and HIV prevalence at each
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clinic for the year 2021, as per the information supplied
by the provincial DOH. Accuracy of the data collected
was triangulated for the smaller City of Cape Town clin-
ics by reviewing the clinic data on the monthly number of
women attending ANC, having an HIV test with accom-
panying test results and initiating PrEP. Data codebook
and data from study are in Additional Files 2 and 3.

Statistical analysis

Reach and effectiveness metrics were calculated as the
proportion of HIV-negative pregnant or breastfeeding
women who initiated PrEP and continued to 3-month
post-initiation, stratified by pregnant women vs. post-
partum/breastfeeding women. Number of breastfeeding
women was estimated from the number of immunisation
visits as a proxy. The number of PrEP initiations were
plotted separately for pregnant women in and breastfeed-
ing women during mentorship and post-mentorship peri-
ods. A loess curve was plotted for all MOUs/clinics and
CHC/CDC:s to fit a smooth curve across the data points.
Mean PrEP initiations during clinic mentorship vs. after
were reported with proportion changes within pregnant
and breastfeeding groups. Demographics and pre-train-
ing and post-training scores of HCPs were reported over-
all and by HCP groups using descriptive statistics. T-tests
were used to compare proportion initiating in high and
low HIV prevalence facilities. All analyses were done in R
Project, v.4.3.3.

Results

Reach

There were 12,614 eligible HIV-negative pregnant women
encountered during the study, and 1493 women initiated
PrEP during pregnancy (12%). The clinics that had lower
HIV antenatal prevalence (< 15%) had lower proportion
of women who started PrEP with 251 women starting
PrEP among 8100 eligible (3%, 95% CI = 2.7-3.5%). In
the two clinics and one MOU that had a higher HIV ante-
natal prevalence (> 30%), PrEP initiation was significantly
higher (mean difference = 26.6; t-test = 133.3; p-value:
< 0.001) with 1081 of 3639 women initiating PrEP (30%,
95% CI = 28-31%). August 2023 had the greatest number
of PrEP initiations (z = 100 of 980, 10%) among pregnant
women in MOUs, whilst December 2022 had the lowest
(n =30 of 980, 3%). Across the five clinics, July 2023 had
the highest PrEP initiations (n = 43 of 513, 8%) with the
lowest in December 2022 (n = 9 of 513, 2%).

Among breastfeeding women, we observed 34,230
immunisation, or well-baby visits (proxy for postpartum
visit) were conducted during the study. Overall, 1317
women tested HIV negative, and 179 initiated PrEP (14%
initiation). Across the eight clinics, the proportion of
breastfeeding women who initiated PrEP ranged from
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2 to 28%, with higher proportion initiating in the clinics
with higher HIV antenatal prevalence.

Effectiveness

The proportion of women who continued PrEP (meas-
ured as PrEP refill at up to 3 months) ranged from 23 to
70% by clinic, with an overall continuation proportion
of 41% (617/1493) among pregnant women in all clin-
ics. The proportion who initiated PrEP was greater in the
MOUs (15%) vs. the clinic visits (8%, p < 0.001). Of those
who initiated PrEP whilst breastfeeding, 45 (25%) con-
tinued PrEP up to 3 months. PrEP continuation among
breastfeeding women at 3 months ranged from 0 to 59%
by clinic (Table 2 and Fig. 2 for cascade by pregnant vs.
breastfeeding women).

Adoption

We evaluated the adoption of PrEP guidelines and train-
ing by HCP after reviewing post-training test question-
naire results and mentoring scores (see Additional File
3). Median pre-test score was 70% (IQR: 50, 80), and
post-training score was 80% (IQR: 70, 90). Nurses and
midwives’ median posttest scores were 80% for non-
ART-trained cadres (IQR: 60, 80) and 90% for those ART
trained (/QR: 80, 90). Counsellors’ pre-test median score
was 60% (IQR: 50, 70), and posttest median score was
80% (IQR: 70, 80). Overall, 129 (58%) of HCPs had a post-
training test score above 80%. The overall test results
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improved by 31% following training, with health assistant
scores improving by 61% and counsellors by 34%.

For in-session mentorship assessment, median score
was 8 out of 10 items evaluated (IQR: 7, 8.6), which did
not improve over time (end mentorship score: 8, IQR:
8, 9). The proportion of trained, mentored staff with
final mentorship score of > 8 was 75% (45 of 60 staff),
increased from 57% at baseline (34 of 60 staff). Counsel-
lors had the lowest proportion achievement of the 8 of
10 on the mentorship assessment, with 13 of 20 (65%)
achieving this score. Overall, 80% of nurses achieved
the 8 out of 10 or greater on the mentorship assessment.
Counsellors struggled to integrate the importance of dis-
closure of their PrEP use to others and how to establish
a plan to take PrEP daily. For nurses, the most common
area of improvement included reminder of PrEP refill
appointment dates (Table 1 and Additional file 4).

Implementation

Monthly clinical data and implementation logs revealed
HIV testing occurring at 29% (20,466/69,752) of all ANC
visits recorded during the period of observation. Among
baby wellness and immunisation visits recorded, 4%
included maternal HIV testing in which the mother was
confirmed HIV negative (Table 2). Trends in monthly
PrEP initiations are shown in Fig. 3 by pregnant women
in ANC (Fig. 3a) and postpartum/breastfeeding women
(Fig. 3b). In pregnant women, one of the clinics was
an outlier with consistently high levels (> 50 pregnant

Table 2 Reach and effectiveness in pregnant and breastfeeding women without HIV and PrEP initiation and continuation inn =8
antenatal care or baby-wellness facilities (March 2022-September 2023)

Clinic HIV antenatal No. of ANC visits No. of HIV tests No. of HIV- Estimated no. Reach: Effectiveness:
prevalence in pregnancy inpregnantor negativetests  of HIV-negative No.and % PrEP No.and %
(2021) or no. of breastfeeding  in pregnantor  pregnant/ initiated (of continued up
immunisation  women breastfeeding breastfeeding  HIV negative to3m
visits women women eligible tested)
for PrEP?
Pregnant women in antenatal care
MOU (n=3) 19% 64,091 16,843 16,612 10,383 980 (9%) 352 (36%)
Clinics/CDC (n 32% 5661 3623 3571 2232 513 (23%) 265 (52%)
=5)
Total pregnant women 69,752 20,466 20,183 12,615 1493 (12%) 617 (41%)
Postpartum and breastfeeding women in infant immunisation or well-baby visits by clinic/CDC vs. CHC
CHC(h=3) 19% 1260 306 305 25 (8%) 5 (20%)
Clinics/CDC (n 32% 33,060 1011 1010 154 (15%) 40 (26%)
=5)
Total breastfeeding women 34,320 1317 1315° 179 (14%) 45 (25%)

According to the data collected from City of Cape Town clinics, pregnant women tested for HIV on average 1.6 times per pregnancy in 2022, compared to three times

as recommended in the DOH guidelines [30].

MOU midwife obstetric unit, CHC community health centre CDC community day centre PrEP pre-exposure prophylaxis

@ Number of breastfeeding women estimated from the number of immunisation visits as a proxy.

b Two women subsequently tested HIV positive and were ineligible for PrEP start.



Nelson et al. BMC Global and Public Health (2024) 2:57 Page 8 of 14

A

PrEP cascade in pregnant women in antenatal care

100%
10383 /10383

11000

10000

9000

8000

7000

6000

5000

4000

Number of women

100%
223212232

3000

2000

9%
980 /10383 36%
352/ 980

23%

0,
51372232 52%

265/513

1000

0

Midwife Obstetric Units Community Day Centres/Clinics

Facility

. Estimated HIV- women eligible for PrEP . Number initiated PrEP . Number continued on PrEP

PrEP cascade in breastfeeding women

1100 100%
1010/ 1010

1000

900

800

700

600

500

Number of women

400 100%

305/305
300

15%
200 154 /1010

8%
100 20%
25/ 305 5 /95 40/154

26%

Community Health Centres Community Day Centres/Clinics
Facility
Estimated HIV- women eligible for PrEP . Number initiated PrEP . Number continued on PrEP
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Fig. 3 PrEP initiation in pregnant and breastfeeding women over time in Cape Town, South Africa, among the following: a Pregnant women
initiating PrEP during mentorship and after mentorship and b breastfeeding women initiating PrEP during mentorship and after mentorship,
with overall trend line across all clinics. CHC, community health centre; CDC, community day centre; MOU, midwife obstetric unit

women per month) of PrEP initiation, which improved
after the government announced the PrEP in ANC indi-
cator. Other clinics remained stable at approximately
10-20 PrEP initiations per month. In breastfeeding
women, most clinics saw < 10 women initiating PrEP per
month, with increases around mentorship periods (May
2022 and October 2022) and in the maintenance phase
after the PrEP in ANC indicator was released.

Maintenance

All eight clinics and MOUs provided PrEP 3 months
following completion of training and mentorship. In
Table 3, we describe in greater detail clinic-specific
events during mentorship and following facility hando-
ver. For pregnant women, there was an overall decrease
in the number of monthly average PrEP initiations by
8% following the intervention end. However, four clin-
ics showed an increase in the number of monthly average
PrEP initiations. Three of the four clinics which showed
a decrease in monthly average PrEP initiations had lower
HIV antenatal prevalence (< 30%) than the others. For
breastfeeding women, the overall number of monthly
average PrEP initiations mirrored that observed among
pregnant women, decreasing by 21% following the inter-
vention. Similarly, two clinics showed an increase in their
average monthly PrEP initiation among breastfeeding
women following the intervention, and three clinics had
no PrEP initiations following the intervention.

Discussion

In these high HIV prevalence clinics in Cape Town,
South Africa, the proportion of PBFW initiating and con-
tinuing PrEP rapidly increased but was limited among
breastfeeding women. PrEP uptake and continuation,
however, were lower than expected compared to our
recent cohort study, PrEP in pregnancy and postpartum
(PrEP-PP) implemented in a similar setting using study
staff, where over three-quarters of pregnant women with-
out HIV enrolled in the study initiated PrEP and about
half continued at 3 months [11]. Nurses and midwives
demonstrated competency during ongoing mentorship
assessments, but was lower among HIV counsellors, indi-
cating the need for continued training and support. All
eight facilities continued providing PrEP after the inter-
vention, though with an overall decrease in PrEP initia-
tion among PBFW over time. As PrEP initiation in this
real-world setting fell below that of levels observed in
related trial settings, further research is needed to under-
stand unique experiences and perspectives among PBFW
declining the offer of PrEP.

Clinics in higher HIV prevalence communities (> 20%
antenatal prevalence) had higher levels of PrEP uptake
and continuation compared to clinics in lower HIV prev-
alence communities among PBFW. This could be due to
a variety of factors, including different risk perception
and HIV-related stigma [31]. Surges in initiations and
testing could be attributed to the pre-festive season with
decreased proportion of HIV testing and PrEP initiation
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Table 3 Maintenance of prescribing PreP at the clinic level comparing the mean PrEP prescriptions whilst clinic was mentored to after

the clinic was handed over

Pregnancy Breastfeeding
Clinic Dates of staff Months  Antenatal % 1. Average 2. Average % change* 3. Average 4. Average
mentoring mentored HIV change* PrEP monthly PrEP PrEP monthly PrEP
prevalence initiations initiations 3 initiations initiations in 3
per month months after per month months after
during handover during handover
mentorship mentorship
Clinic/CDC3  Aug 2022 Jun 10 38% 53%94 6 3 50%9 2 1
2023
Clinic/CDC2  Apr2022-Jan 9 35% 10%7" 8 9 30%9 2 1
2023
Clinic/CDC4  Sep 2022-Jun 9 33% 118%" 2 5 41%" 4 5
2023
MOU/ Apr2022-Dec 8 10% 48% | 8 4 No change 0 0
CHC3 2022
MOU/ Aug 2022-Mar 7 34% 3%" 37 38 69%7 1 0
CHC?2 2023
Clinic/CDC 1 Apr2022-Nov 7 28% 25%3 13 10 68%V 2 1
2022
Clinic/CDC5 Nov 2022-Jun 7 24% 157%" 2 6 No change 1 1
2023
MOU/CHC 1 Jun2022-Jan 6 13% 65%} 8 3 44%4 1 0
2023
Total 8%} 85 78 21%! 13 9

" Represents % change in number of monthly average PrEP initiations between the time the clinics were mentored and after the study mentorship ended.

MOU midwife obstetric unit, CHC community health centre (both have maternity facilities), CDC community day centre

during the festive season, as documented elsewhere in
South Africa [32]. This implementation science study was
conducted in a real-world setting with no dedicated study
staff providing counselling, PrEP prescriptions, or finan-
cial compensation for PBFW, as would be provided in a
randomised controlled trial design. As such, our results
are similar to a real-world implementation programme
conducted in Kenya where PrEP delivery was integrated
into 16 antenatal clinics and 18.6% of pregnant women
were initiated on PrEP (of n = 4912 tested HIV negative)
[23]. In a study of antenatal PrEP in Kenya, dedicated
programme nurses offered PrEP counselling, whereas in
our study, public sector staff were trained and mentored
as the only individuals counselling and prescribing PrEP
throughout.

Reasons for our comparatively lower PrEP uptake and
continuation among PBFW could include stigma faced in
certain communities, low-risk perception from women at
substantial risk (for example with a partner of unknown
HIV status), concerns around safety of PrEP in preg-
nancy, and sexual activity declining in late pregnancy
compared to early pregnancy [23, 24, 33, 34]. Possible
health-system barriers described in the literature include
the additional work burden from PrEP-specific activi-
ties, PrEP hesitancy linked to inadequate HCP training,

inappropriate PrEP beliefs stemming from lack of PrEP
knowledge in HCPs, concerns around PrEP safety in
pregnancy, and the need for specific monitoring of PrEP
initiation in PBFW [19, 35, 36]. Some of the health sys-
tem barriers observed on the ground, explored within
forthcoming complimentary qualitative research on PrEP
integration from the HCP point of view, were shortage
and high turnover of staft and requirements for nurses
prescribing PrEP to be ART trained [37]. ART-trained
nurses are themselves in low numbers, overburdened,
and not necessarily in services where PrEP can be inte-
grated with other services [38].

Further, we identified that there was limited integra-
tion of maternal and child health, apart from the 6-week
immunisation visit when testing of HIV-negative breast-
feeding mothers occurred. The 3-monthly HIV testing
among breastfeeding women was limited in most of the
mentored clinics, with very little subsequent mater-
nal and child integration. Despite postnatal transmis-
sion being a significant driver of vertical transmission of
HIV, testing of breastfeeding women remains neglected
in South Africa [7, 39, 40]. Therefore, in our study, the
denominator of breastfeeding women testing for HIV
was low at < 2000 women and only 179 (14%) of which
started PrEP. In comparison, within the Kenyan study,
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25% of postpartum women initiated PrEP of n = 4467
women testing HIV negative [23]. Possible reasons for the
lower HIV testing include limited integration of mater-
nal and child services, despite international and national
recommendations [35, 41, 42]. However, after workshop-
ping potential solutions to the identified barriers with
clinic managers and staff, the number of PrEP initiations
increased among breastfeeding women. With the release
of new vertical transmission prevention guidelines calling
for integration of maternal and child services postpar-
tum, we expect that fixed testing timepoints for breast-
feeding women (10 weeks, 6 months, and then quarterly)
will increase HIV testing and the subsequent offer and
counselling about the benefits of PrEP use in this period
[41].

Continuation was slightly higher among pregnant
women than in breastfeeding women and was com-
parative to the PrIYA study participants at the 3-month
period [23, 35]. Lower persistence on PrEP could be
partly explained by the fact that PrEP initiation and
continuation relied solely on public sector ART trained
nurses and counsellors, who may be overstretched with
their work with women living with HIV. Furthermore,
PrEP continuation may have been underestimated as it
only looks at continuation for women going back to the
same clinic. If the woman went to a different clinic for
her PrEP refill, or if she had to continue her postpartum
care in a different clinic than the delivery clinic, it would
not be captured in our data. In South Africa, pregnant
women are seen at least four times whilst pregnant, and
high proportions of PrEP continuation are likely linked to
frequent antenatal visits [42]. For breastfeeding women,
because of the lack of integration of maternal and child
services, their point of care was not well-defined. Poten-
tial solutions include mothers seen as a dyad with their
infant, use of HIV self-testing services, or alternatively
providing PrEP within family planning and sexual and
reproductive care settings.

There were very few primary care clinics in the sur-
rounding areas providing PrEP for PBFW (other than
the eight we trained), which meant that once women
had delivered their babies, they often struggled to find a
clinic to continue PrEP. Finally, within a same clinic, PrEP
was not readily offered in other services such as family
planning. These challenges emphasise the need for future
research focusing on understanding unique health sys-
tem barriers and facilitators to PrEP initiation and con-
tinuation among PBFW, especially for those postpartum.

There was good buy-in and support from participat-
ing clinics and adequate support from the local health
authorities. The proportion of trained providers who
counselled and provided PrEP according to the train-
ing and to the DOH guidelines was good. Although
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mentorship was only provided to nurses and counsel-
lors actively counselling and providing PrEP to PBFW,
we trained a much larger portion of clinic staff, with the
aim of increasing PrEP knowledge in the community and
in cadres who are frontline workers, providing infor-
mal health promotion. Furthermore, by highlighting the
evidence on PrEP safety in PBFW and increasing PrEP
awareness among HCPs, we hoped to increase their con-
fidence and ability to better implement PrEP, as found by
other colleagues [43]. We found that the staff was eager
to learn about PrEP. Although the pre-training tests
results were often quite low, confirming that HCP PrEP
knowledge was poor prior to the training, the post-train-
ing questionnaires increased by a median of 31% [19].
Whilst assessment checklist scores varied over time by
provider cadre, scores overall were predominately static
from start to end of mentorship. Our findings reinforce
that of other studies, showing that training HCP on PrEP
improved HIV counselling, PrEP screening, uptake, and
adherence [22, 36, 43].

Although we only included the eight clinics where we
were providing the implementation science study, we
found that, at the time of our study, the implementation
of PrEP for PBFW had not started in other clinics in the
same subdistrict in Cape Town [29]. Effective implemen-
tation of new guidelines often comes with new monitor-
ing tools, such as national indicators [24]. In April 2023,
the DOH announced new national indicators, including
indicators tracking PrEP initiation and continuation in
ANC. The implementation of these new indicators may
have contributed to the increases observed in PrEP initia-
tion between June and September 2023. However, there is
still no indicator for postpartum or breastfeeding women
which may continue to negatively impact both PrEP ini-
tiation and continuation after childbirth.

All study clinics were still delivering PrEP to PBEW 3
months after the intervention. The overall mean monthly
number of PrEP initiations in pregnancy whilst mentor-
ing was 85 and declined to 78 without our regular study
mentoring visits. A decline in number of initiations once
mentoring support ended is to be expected [22]. It was
encouraging to see that the overall number of monthly
PrEP initiations in breastfeeding women decreased by
only 4 (21%) after handover. Many factors could have
played a role in this improvement, including commu-
nity PrEP knowledge increasing during the time of our
implementation, resulting in an increase in PrEP demand
and uptake [44-46]. Secondly, during the timing of our
implementation, we worked in partnership with the local
health authorities and highlighted some of the difficulties
we encountered on the ground. This led to workshops
with the clinics, with the support of the local authori-
ties, and led to some significant changes in the clinic flow,
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particularly for breastfeeding women. For example, one
clinic decided to test all mothers at the 14-week immu-
nisation visit to facilitate offering of PrEP, on top of the
normal 6-week testing. Another clinic implemented
an appointment system for the mother and babies at
3-monthly interval to improve maternal HIV testing.
These changes could have resulted in improvement in
HIV testing and PrEP offer to breastfeeding women and
outbalanced the decrease in PrEP initiation stemming
from the withdrawal of mentorship and support.

The key strength is the real-world implementation of
the study with limited study involvement or additional
PrEP dedicated staff aside from a small training and
mentoring study team working in collaboration with
DOH staff. We used real-world programme data which
is crucial to understand implementation. This increased
the generalisability of our study findings to other similar
settings. Limitations include reduced capacity for collec-
tion of additional data beyond routine aggregated data
collected by DOH staff. For example, although we could
identify how many pregnant women were tested for HIV,
it was challenging to ascertain how many of them were
offered PrEP. It was also challenging to ascertain how
many breastfeeding women accompanied their babies to
their immunisation visits and were tested for HIV as no
indicators are collected. Finally, our maintenance ascer-
tainment was limited to 3-month follow-up and may be
insufficient to assess longer-term maintenance. These
findings highlight the need for revised documentation
and data capturing systems within the clinics and DOH,
which include PrEP indicators that are inclusive of those
postpartum, to ensure better concordance with PrEP
guidelines and improved PrEP implementation.

Conclusions

In Cape Town, South Africa, the proportion of PBFW
initiating and continuing PrEP rapidly increased but was
lower than expected when compared to other research
studies. Nursing staff and counsellors benefited from
supportive training to follow PrEP integration. Barriers
to the integration of PrEP, particularly for breastfeed-
ing women, were observed and included limited, opt-in
repeat HIV testing of breastfeeding mothers and need
for additional ART-trained nurses to prescribe PrEP.
Enablers included motivated and dedicated staff. Our
study contributes to literature that demonstrates the
importance of training and staff support to improve the
integration of PrEP into antenatal and postnatal care set-
tings. More research is needed to understand how best
to improve PrEP initiation and continuation in not only
pregnant but also postpartum and breastfeeding women,
at risk of HIV.
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