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Costs and outcomes of routine HIV oral pre-exposure
prophylaxis implementation across different service delivery
models and key populations in South Africa: a retrospective
cohort study

Cheryl Hendrickson, Kamban Hirasen, Constance Mongwenyana, Mariet Benade, Rutendo Bothma, Chantal Smith, Johan Meyer,
Brooke E Nichols, Lawrence C Long

Summary

Background Despite several service delivery models that aim to improve uptake and persistence of pre-exposure
prophylaxis (PrEP) in sub-Saharan Africa, the full costs of daily oral PrEP provision in routine care settings remain
largely unknown. We aimed to evaluate outcomes and costs of daily oral PrEP delivery among key and priority
populations at in-facility and community outreach programmes in South Africa.

Methods This retrospective cohort study was done at seven urban sites across South Africa with in-facility or
community outreach PrEP service delivery models. We did top-down and bottom-up microcosting, from the provider
perspective, of routine oral PrEP provision in programmes focusing on men who have sex with men (MSM), female
sex workers, and adolescent girls and young women (aged 15-24 years) who initiated oral PrEP between March 12, 2018,
and Aug 13, 2019. The primary outcome was PrEP in-hand at 6 months, defined as having sufficient PrEP drug
dispensed at the last visit to have the drug available 6 months after PrEP initiation. A subset of enrolled participants
with sufficient potential follow-up were included in a 12-month outcome analysis. We report the cost per client
initiated on PrEP in 2021 US dollars.

Findings We enrolled 1281 people aged at least 15 years who initiated oral PrEP in either in-facility or community
outreach programmes between March 12, 2018, and Aug 13, 2019. The proportion of participants with PrEP in-hand
at 6 months varied from 41-8% (95% CI 31-9-52-2; 41 of 98 participants) at one MSM-focused clinic to 0% (0-6-7; 0
of 53 participants) in an MSM-focused outreach programme. Among 633 clients receiving oral PrEP with the potential
for 12 months follow-up, 86 (13-6%) had PrEP in-hand at 12 months. The mean average 6-month costs per client
initiating oral PrEP ranged from US$29 (95% CI 26-31) to $590 (488-692), with higher costs generally observed for
in-facility programmes ($152, 140-164) than for outreach programmes ($84, 79-88). The mean average monthly cost
per client with PrEP in-hand at 6 months ranged from $18 (15-21) to $160 (126-194).

Interpretation Costs and outcomes of daily oral PrEP provision across several populations and service delivery models
in real-world settings show substantial variability. Policy makers should consider this variability when planning
further scale-up of oral PrEP programmes in South Africa and the sub-Saharan Africa region to maximise
opportunities to improve efficiency based on local context.

Funding The US President’s Emergency Plan for AIDS Relief, the US Agency for International Development, and the
National Institutes of Health.

Copyright © 2025 Elsevier Ltd. All rights reserved, including those for text and data mining, Al training, and similar
technologies.

Introduction despite the introduction of pre-exposure prophylaxis

The HIV epidemic continues to affect millions of
people globally, particularly in sub-Saharan Africa,
which incurred almost 50% of new global infections
in 2023." South Africa is especially affected, with an
estimated 140000 new HIV infections and an HIV
incidence of 4-55 per 1000 population in 2023.2 Progress
in HIV prevention has been slow, with global annual
new infections declining by only 38% between 2010
and 2023, far short of the 2016 UN General Assembly
target of a 75% reduction by 2020." This slow decline is

(PrEP), a highly effective biomedical HIV prevention
tool that can reduce the risk of HIV-1 acquisition by
more than 95%.*

South Africa adopted the WHO recommendation to
offer PrEP to those at substantial risk of HIV infection in
2016, beginning oral PrEP roll-out to select key
populations at pilot sites and expanding nationally
thereafter” However, uptake has been slow, with only
around 106400 people at risk of HIV infection receiving
PrEP at least once in 2020.° Although these numbers did
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Research in context

Evidence before this study

Although several modelling studies have investigated the cost
and cost outcomes of pre-exposure prophylaxis (PrEP) in sub-
Saharan Africa, evidence for real-world costs of providing PrEP
in this region is scarce. We searched PubMed using the terms
“PrEP” AND “cost analysis” AND “sub Saharan Africa” for
studies published in English between Jan 1, 2016, and

June 30, 2024. After excluding publications that were not
relevant or derived results from models, we found only

14 studies covering seven countries that calculated the primary
costs of providing PrEP in sub-Saharan Africa. These studies
generally focused on one population group, costed
interventions in a research setting, or used only ingredients-
based methods without analysing associated outcomes.

Added value of this study

We include cost and cost outcomes from a large cohort of
individuals who initiated PrEP through in-facility and
community outreach service delivery models in seven distinct
geographical locations in South Africa. Costs are based on
actual individual resource utilisation data and programme
expenses, differentiating this study from modelling and
ingredients-based costing studies that identify and value
resource requirements but do not consider the use of resources

increase, with almost 350000 people receiving oral PrEP
in 2021 uptake is still suboptimal, representing only
a small fraction of those estimated to be at high risk of
HIV infection.® As South Africa continues to scale up
oral PrEP provision, data are needed to inform the total
cost and affordability of the various service delivery
models. However, little information is available to
support evidence-based resource allocation decisions in
the public sector and, as funding responsibility for the
South Africa PrEP programme shifts to the South African
Government from international funders, such data are
greatly needed.

Several modelling studies have investigated the cost-
effectiveness of oral PrEP provision in sub-Saharan
Africa, finding large variations in assumed costs.””
Similarly, modelling studies in South Africa show cost-
effectiveness only under particular conditions, such as
population-targeted programmes in which PrEP clients
self-select or have high assumed rates of uptake and
persistence. These results are largely dependent on the
cost estimates used and the assumptions around oral
PrEP uptake and persistence.”” Although modelled
estimates provide useful approximations, the most
accurate cost estimates are based on actual client
resource usage in routine implementation and are
crucial to calculating true cost-effectiveness.

An understanding of true resource utilisation, cost,
and outcomes of different oral PrEP service delivery
models in South Africa is currently lacking. We did a cost
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at the individual-client level. Such individual-level costs, which
can be used as inputs in future PrEP models, have been called
for in at least two large systematic reviews. This study provides
evidence needed to inform scale-up of PrEP service delivery
models. Using a microcosting approach across several sites that
provide PrEP to different target populations, we cost the real-
world implementation of in-facility and outreach models,
contributing to the evidence required for HIV prevention scale-
up and budget planning in South Africa and the wider sub-
Saharan Africa region. These results add to the growing body of
evidence on the outcomes and associated costs of routine
implementation of PrEP programmes in the sub-Saharan Africa
region and can be used to strengthen budget impact analyses,
which will, in turn, assist policy makers in decisions regarding
programme scale-up.

Implications of all the available evidence

Cost estimates for providing large-scale, routine, effective PrEP-
delivery platforms that consider economies of scale, changes in
marginal costs as programmes expand, and differences in costs
and benefits for different populations and risk groups will be
essential to the success and sustainability of PrEP programmes
in sub-Saharan Africa.

outcomes study to evaluate the cost and associated
outcomes of delivering daily oral PrEP to various
populations via different service delivery models in
South Africa. These results could inform the expansion
of PrEP programmes within both South Africa and
the greater sub-Saharan Africa region, inform the
optimisation of service delivery to improve cost-
effectiveness, and provide data for budget impact
analyses to inform future policy decisions and implemen-
tation strategies in HIV prevention programming.

Methods

Study design

In this retrospective cohort study, we did top-down and
bottom-up microcosting of oral PrEP service delivery
through in-facility and community outreach service
delivery models in seven distinct geographical locations
(henceforth termed sites) in Gauteng and KwaZulu-Natal
provinces in South Africa. These sites included public,
multiservice clinics; specialised clinics; and community
outreach programmes (appendix p 1). Most sites had
both in-facility and outreach models of PrEP provision,
although some had only a single model. The selected
sites were either run by, or had PrEP services provided
by, implementation partners who were funded to focus
on reaching specific populations considered to be at
increased risk of HIV acquisition: female sex workers,
men who have sex with men (MSM), and adolescent girls
and young women. We intentionally selected sites that,
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before data collection, had been routinely providing PrEP
for at least 9 months and had initiated at least 25 people
on PrEP who had at least 6 months of potential follow-up.
All PrEP service delivery was provided in accordance with
South African national guidelines, which, at the time of
data collection, included only daily oral PrEP, with
1 month’s worth of tablets supplied at initiation followed
by 3 months’ supply thereafter (appendix p 3)." Data were
collected between Sept 15, 2020, and Aug 31, 2021
This study was approved by the Human Research Ethics
Committee (Medical) of the University of the
Witwatersrand (M190621) and the Boston University
Institutional Review Board (H-39120).

Participants

The retrospective cohort comprised clients aged at least
15 years who started oral PrEP at one of the study sites
between March 12, 2018, and Aug 13, 2019, allowing for
at least 6 months of potential follow-up by February,
2020, when the cohort was censored. We excluded PrEP
clients if they had missing files or incomplete data or if
they had been transferred out of care at the selected site
within 6 months of PrEP initiation. Although sites
focused on specific populations, we did not limit
enrolment on the basis of target population. For
example, a programme focused on MSM could have
provided services to a man who did not identify in this
way, and this man would have been eligible for inclusion
in the costing cohort provided he met other inclusion
criteria. For each site, we obtained a list of clients who
initiated PrEP on or before Aug 13, 2019. We used
convenience sampling and began by enrolling the most
recently initiated PrEP clients, working backwards until
either our target sample size had been reached or there

were no more eligible clients to include. The target
enrolment per study population and service delivery
model was 200, based on a t test for sample means using
modelled results of cost estimates for PrEP service
delivery in South Africa.* As this was a retrospective
medical record review that involved no interaction with
clients, we obtained a waiver of consent from the ethics
review boards that approved the study.

Procedures

Routinely collected client-level data from clients’ medical
records, including hard-copy client files and both
hard-copy and electronic client registers, were retro-
spectively extracted and managed using REDCap
electronic data capture tools hosted at the University of
Witwatersrand.” These data provided information on
individual resource utilisation, such as number of clinic
visits, services and medications provided, and laboratory
tests done. Facility-level data, such as client headcounts
(e, the number of visits by clients during the study
period), were extracted from clinic registers. Client-level
data for the period March 12, 2018, to Feb 12, 2020, were
collected from Sept 15, 2020, to March 31, 2021. Facility-
level data for the 2019 calendar period were collected
from Feb 16 to Aug 31, 2021.

We estimated the economic costs of PrEP provision
from the provider’s perspective following recommended
guidance from the Global Health Cost Consortium.” We
used routine client records to estimate resource
utilisation for each client over the study period, calculated
from date of PrEP initiation, and then multiplied this by
unit cost. Resources considered were drugs, diagnostic
and laboratory tests, clinical staff time, buildings,
equipment, supplies, and other shared services such as
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Figure: Examples of PrEP in-hand outcomes
NA=not applicable. PrEP=pre-exposure prophylaxis.
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utilities and non-clinical staff time; specific methods and
sources for determining the costs for these resources are
shown in the appendix (p 4). We obtained shared resource
costs from facility-level financial records and price lists
from suppliers, and these were proportionally allocated
according to the fraction of total visits that were dedicated
to PrEP provision. Resources shared between a site’s
in-facility and outreach service delivery models were
proportionally allocated according to either the level of
effort (for staff costs) or the client headcounts for each
model. Staff salaries for positions above site-level
management were excluded from the main analysis. We
collected all costs in South African rand (ZAR) and
inflated the costs to 2021 prices (where necessary) using
the South African Consumer Price Index.” Costs are
reported in US dollars using the average 2021 exchange
rate of ZAR14-78 to US$1 and we assumed a useful life
of 5 years for all capital items.?

Outcomes

The primary outcome, PrEP in-hand at 6 months, was
defined as having sufficient PrEP drug dispensed at the
last clinic visit to have the drug available 6 months after
PrEP initiation. This outcome was calculated for each
enrolled participant by use of recorded visit dates and
dispensing records. Because PrEP outcomes are not
a standard outcome metric within a clinic file, we
measured outcomes with available data (such as visit
dates, services received, and medications dispensed) to
reflect individual engagement with PrEP care. To gain
further insight into each programme, we reported several
additional outcomes (PrEP initiation on the same day as
a negative HIV test, engagement in care, and time in
care) at various timepoints, if available (figure, table 1).
9-month and 12-month outcomes were reported for only
the subset of participants with 12 months of follow-up.

Data analysis
We describe baseline characteristics and outcomes across
study sites, service delivery models, and study population.

We also estimated average PrEP-client resource
utilisation over the 6-month study period and average
cost per PrEP client by site, target population, service
delivery model, and primary outcome and disaggregated
by cost category (drugs, laboratory testing, visit costs and
fixed costs). We also estimated production cost, calculated
by dividing the costs of services to all clients by the
number of participants who reached the primary
outcome of PrEP in-hand at 6 months after PrEP
initiation, as a way to incorporate effectiveness into the
cost estimates. To assess the effect of varying assumptions
on the average cost per day with PrEP in-hand, we did
one-way sensitivity analyses for total clinic visits per year,
staff cost per visit, and days with PrEP in-hand. We
estimated best-case and worst-case scenarios using
parameters yielding the lowest and highest average cost
per day with PrEP in-hand, respectively. We also used
two post-hoc mixed-effects regression models to analyse
the factors influencing the cost per client for PrEP,
accounting for clustering across different geographical
locations: cost per day with PrEP in-hand is a function of
age, sex, key population group, model type, PrEP in-hand
at 6 months; and 6-month cost per person is a function of
age, sex, key population group, model type, PrEP in-hand
at 6 months; for further details, see appendix (p 8). All
analyses were done in Excel (Microsoft Office Standard
2019), using the Healthcare Cost and Outcomes Model to
estimate the cost per patient,” and RStudio version
1.4.1106.

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report.

Results

We collected data on 1281 people aged at least 15 years
who initiated PrEP between March 12, 2018, and
Aug 13, 2019, across seven sites in South Africa, about
half (633, 49-4%) of whom had potential for 12 months of

PrEP-initiation visit (%)

Time in care (days) Total number of PrEP tablets dispensed

during the follow-up period

PrEP in-hand (%)

PrEP initiation within the follow-up period measured by this outcome.

Definition Notes Timepoints
Same-day initiation (%)  Participant initiated PrEP on the day of Participants who did not initiate on the same day would have had separate visits for HIV testing and Singular
presentation for their HIV test PrEP initiation.
Engaged in care after Participant attended at least one visit after ~ This is a measure of short-term persistence: many studies report rapid attrition after initiation, whichis  Singular

We excluded any tablets dispensed at the last visit that would have covered time outside the follow-up 6 and
period: for example, if a participant has five visits in 12 months, with a total of 300 tablets dispensed
over the first four visits and 90 tablets dispensed at visit five (day 330), only 35 tablets from the final
visit count towards time in care; time in care for this participant is therefore 335 days at 12 months.

12 months

At client’s last visit in follow-up, they were  For example, if a participant came back 4 months after initiation and was dispensed 3 months’ worthof 3, 6, 9, and

dispensed sufficient PrEP drug to stillhave  PrEP drug at that visit and did not come back again before the 6-month period was reached, they were 12 months
the drug available at the end of the follow-  counted as having PrEP-in-hand at 6 months; however, if a participant came for a visit 4 months after
up period initiation and was dispensed 1 month'’s worth of tablets at that visit and did not come back again before
6-months, they were counted as not having PrEP in-hand at 6 months (figure)
PrEP=pre-exposure prophylaxis.
Table 1: Outcome definitions
www.thelancet.com/hiv Vol 12 February 2025 el33

Downloaded for Anonymous User (n/a) at University of the Witwatersrand Johannesburg from ClinicalKey.com by Elsevier on
August 07, 2025. For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.




I Articles

1opow K1aA1j3p 331135 pue 2dK) 31is Aq uonreriul d34d e syudl d34d TYTT JO sansuddeIey) 7 3|qu)

“JUBLLISSSSE YSLI U] JO S3{NSAI BY] JO SSa|pIeBal ‘YISIA Ul

U310} UOSEAI S 3UBI|D A1 SB PaledIpul A| d34dS ‘d3:d =1e > 31 01 1ISIA 5,1UDI|D Y} 1O} UOSE AU} Se pajedipul A1d1jdxa 10U sem 4314+ 'suonrejndod
Kyoud paisi| ay3 Jo auo se Ayiuapi 1ou pip oym senpiaipul sastidwiod uonejndod [esauan | “[enxasiq a1e Ay 1ey pajedipul oym syuediied 1ybia sapnpul WS, UeWOM Japuabsueil=\9 | uew Japuabsuen=\9 | ‘9|dnod Juepiodsiposas=1ds
‘sbnup spafur oym uosiad=qimd ‘sixejfydoid ainsodxa-a1d=d31d 1910M X35 S[eLU=/\S|A] "UDLU Y}IM X3S SABL OUM USLL=\S|A “SIDIOM X3S d[eLlaj=\S4 "Uawwom bunoA pue sjiib Juadsajope=\ADY ‘PIILIIPUI ISIMISLIO SS3|UN (%) U d1e eleq

0] UO JUIM JURI] 3Y3 pue sl By pajedIpul JUBLLSSISSE S A} 49AMOY *

uoneniul 434 1e 10 alojaq
(%0-€6) T6TT  (%5°66) 66T  (%£98) 8L (%00T) 89T  (%0:66) 56  (%00T)66 (%00T) 2y  (%£98) S8 (%7 ¥8) T8  (%L¥9) 6T (%0-86) 00T  (%E:98) 0CT  (%6:96) G6  Pa3|diod Juawussasse ysiy

(%£-9) 89 (%50) T (%) T 0 (%29) 9 (%0T) T 0 (%1-€) € (%0¥2) € (%€87) ST (%6) S (%£-0) T (%00) T pepinoid uoseal oN
(%907)02S  (%0LT)¥E  (%0-0€) LT (%980) 8y  (%SED)ET  (%£59)S9 (%9:84) €€ (%90€) OE (%ETE)TE  (%LYS) 6T (%LST)IT  (%0°S6) TET  (%E-€9) 29 §3uaip Aq paisanbay
f1oyiom
9.ed-y1|eay Ag JUdISSASSe
(%T79) €69  (%578)S9T  (%8£9) TS (%¥1L)0zt  (%C08) /L  (%E€E)EE  (%V10)6  (%£99)59 (%g-cv) ey (%0/1)6  (%b6/)18 (%€) 9 (%L Y€) ¥E SH U0 S1i-1e se paI0ds
d34d 104 uozedipu|
(%9:£0) 766  (%566) 66T  (%6-8€) SE  (%00T) 89T  (%001)96  (%6-16)16 (%061)8  (%9:08) 6/ (%8-SV) ¥¥  (%00T) €S (%00T) 20T  (%0-65) 28  (%8LE) LE 610C
(%¥-t2) L8T (%S50) T (%1-19) SS 0 0 (%1-8)8  (%0T8)VE  (%b6T) 6T (%T¥9) ¢S 0 0 (%0'19) L5 (%T:29) 19 810¢
1d31d 40 JeRA
(%9-0T) 9€T 0 (%8-/1)9T  (%8%)8 0 0 (%8¥) T (%1-9) & (%g6T)6T (%6l Ty (%60 € (%€:LT) 8€ (%1-€) € paledipul 10N
s1eak Gz= pabe sajeway
(%€01)TeT  (%0Th)¥g  (%6:8T) LT (%6:LT) OE 0 0 0 0 (%01T) T 0 0 0 0 ‘uonzejndod [essusn
1s1eak GT= pabe
(%9-5) ¢ (%ST) € (%99S (%ET1)6T 0 0 0 0 (%10 T 0 (%00) T (%8-82) ot (%0T)T  sefew ‘uopeindod essusn
MSW
(%8-0) 0T 0 (%T1) T 0 0 0 0 (%1-€) € 0 (%61T) T (%62) € 0 (%0T)T  10'WOL'MOLDIAS ‘AIMd
(%912) 94T (%0-S9) 0T (%£99) TS  (%1-99) TIT 0 (%00) T 0 0 (%10 T 0 0 0 0 MADY
(%6°67) €8E (%0-T) T 0 0 (%00T) 96 (%6-€6) €6  (%T-S6)0F  (%8:/8) 98 (%8:89) 99 0 0 0 0 MSH
(%e12) Tl (%5-0) T 0 0 0 (%0¥) ¥ 0 (%T¥) ¥ (%29)9  (%6:81)0T (%TTb)¥6  (%6:€EV)19  (%6:€6) 6 WSW
Luonejndog
(%£€9) 918  (%0-86) 96T  (%TT8) V. (%6:€8) VT (%01) 96  (%096)S6  (%00T) ¢  (%6:26) 16 (%£-€8) 08 0 (%0T) T 0 0 3[ewWd4
(%€-9€) 59 (%0-0) ¥ (%8£1) 9T (%T-9T) LT 0 (%07) ¥ 0 (%1-4) L (%£91) 9T (%00T) €S (%0:66)TOT  (%00T) 6ET  (%00T) 86 alen
X35
(€€-€0) LT (62-61) ¥z (St-10) T (9zL1) 1T (¢t g (Pe-Sv)6T  (Ve9)0E  (£€-97) 6T (S€-92) 0€  (9€-S0)1€  (9€-97) 0E (S&-S9) 6T (Th-90) ¥E (401) uerpapy
(r-8)S'8¢ (69) TSt (€9 ece  (SHTE (z9)6:gt  (L9)L6T (90 L0E  (59)S6T (r9)eoe  (£8)9TE  (§6)TCE (0g) 0 (S11)9SE (as) ueapy
sieak ‘uoijeiul 4.4 1e aby
dn-mojjoy
(%¥6¥) €€9 0 (%E-€L) 99  (%S-0%) 89 0 (%001) 66  (%9:£6) TV  (%00T) 86 (%6°96) €6 0 0 (%TT9) 1L (%0°66) L6 Yuow-ZT 104 [e1RUO4
(TgzT=U) (00z=u) (06=u) (g91=u) (96=u) (66=u) (zp=u) (86=u) (96=u) (€5=u) (zot=u) (6ET=U) (g6=u)
s|ppou ||y Kyjoey-uj yoeannQ Ayjoey-uj yoeannQ yoeannng  Auoey-uj yoeannQ Kyjoey-u) yoeannQ SYRLIE] yoeannQ SY[RLIE]
SAUS|IY  T3US MADY TIUS MADY €3S MS4 TUS MS4 T3S MS4 TIUS WS T3US WSW

www.thelancet.com/hiv Vol 12 February 2025

Downloaded for Anonymous User (n/a) at University of the Witwatersrand Johannesburg from ClinicalKey.com by Elsevier on

el34

August 07, 2025. For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.



Articles I

|9pou K1aA1[9p 921195 pue 93is Aq (T8ZT=U) 31040d YIUOLU-g 3 Ul UOIFESI[1IN DINOSII YIUOW-g :€ 3|qD].

1591 Ladyxauan ayy pue ‘Apogiue

) shinedsy pue Wb v snireday Jo adussaid ayi 1oy buiusaids ‘buiusaids [eainlad {(Aueubaid pue ‘eunjewsey ‘sa1aqelp ‘swajqoid A&Supiy ‘suondayul 19e41 Areunin Joj usasds 03 pasn Ajuewiid) xiasdip sulin Jo 9sn sy ‘suoneiusduod uigojbowaey

pue ‘3seIa SULIIOUILLIE BUIUE|E ‘DSEIDJSUBIIOUILLE d1ELIEASE JO JUILIAINSEIL BY] DIIM PRIINPUOD 51593 KI0JeI0qe| JaY10F “Aeids [eseu suljes pue ‘uoiaful auosdlsaboud ‘sanidadesuod [eio pauiquiod ‘apLo|yR0IpAY aulj0ze3aWAXo
‘21e3]eww duiluesuaydiolyd ‘9j0zexoLuli-0d ‘uexooldid ‘pide diue|nAe/uljjpIXowe ‘duidipojwe ‘Deusjopip ‘uajoidngi ‘joweladered a1am SUOITEIIPALW JBYIQ L 111p1uad|Azuag suiyrezuaqg ‘unkwoiyiize ‘su
‘3|0ZePILOIIBW ‘DLUIX0INJD ‘DUOXELIYDI dUdM pasudsip suoredpaw | 1S, ‘UondajuI paiwsues) K|jenxas=| | S ‘sixe|Aydoid ainsodxa-aid=d3.d "UaLu Y1m Xxas aAeY OYM USL=|\SIA Emv_ho\s X35 J[BLUR)=\SH "UdLom bunoA pue sjiib Jusdsajope=MADY

(0:0) 00 (€0) 10 (z0)00 (0-0) 00 (€0) 10 (r0)zo (r0)T0 (S0)z0 (r0)zo (£:0) S0 (00)0-0 (r0)zo +9410
(t-0) 60 (g0)£0 et (60)zT (6:0)¥-0 (6:0) S0 (8:0) €0 (ro) 1o (0:0) 00 (0:0) 00 (0-0) 0-0 (0-0) 00 1593 Ooueubalyg
(€:0)6:0 (-0) 20 (€0)6:0 (T0) 00 (50) g0 (t-0) 60 (50) S0 (S0) 50 (r0)T0 (6:0)50 (0:0) 0.0 (z0)00 1593 pides sijiydAs
1591
(zo)ot (r-0) L0 (€0)ot (5-0) 80 (-0) 8- (50) 60 (-0)6:0 (9:0)g80 (€0)To (9:0) 60 (00) 00 (00) 00 uabnue adepns 03 Apognue g siizeday
(10)0-0 (50) 50 (50) £-0 (0-0) 00 (z:0) 0 (r0)T0 (10)0-0 (10) 00 (10) 00 (§0) 0 (00)0-0 (00) 00 1593 uabiyue adepns g siireday
(€0)oT (5-0) 80 (r0)ot (5-0) 80 (£0) ¥ (£0)91 (90)et (90)zT (S0)z0 (£0)ot (zo)ot (om)zt 1s933uluIIeal)
(t1o9t (90)€T (ST 6T (om)9t (1) 6 (z1)Te (o1) L1 (20)¥T (zo)oT (z1) 9t (zo)oT (01)0C 1593 AIH
(@s) ueaw ‘padnpuod sisay K10jeloqe]
(%) u }'pasuadsip uoiedipaw
0 (%z0) T (%¥9) 6 (%S9 €S (wbev)ey (%009 T (%g1h) TV (%1°£2) 9T (%8€) T (%9:61) 0T 0 (%1°9) S 13430 Aue pey oym sjualp 43id
(%) u ,'pasuadsip
0 0 (%T¥) L (%E-€€) T (%T¥T)¥T  (%8-€0) OT (%¥61)6T  (%8'8T) 8T (%8-€) T (%L¥1) ST 0 (%T¥) ¥ uo1edIpaW || S pey oym sjuaip d34d
(06-0€) 0€ (0o€-0€) o€ (06-0€) 0€ (06-08£)0€  (06-0€) 09 (0TT-0€)09  (0TT-0€) 65 (0TT-0€) 0E  (0€-0£)0E€  (€91-09)0zT  (0€-0E) 0 (981-0¢T) OTT (401) uepayy
(€99 Sv9  (L6DbLe (€99) sy (ST gLS (EVP)o99  (1¥9) 96/  (1€9) 96/ (689€89 (ziv)90€ (969061  (691)6C€  (8:79) 0-0ET (as) ueapy
pasuadsip 4344 Jo skeq
pasuadsip sad1Adp 10 ‘suoiredipaw ‘sbnig
(11 (T-0) T (T-0)T (11 (=94 (-0t (1)t (Dt (-1t (r-0) € (1)1 (&€ (401) uepayy
(CRAVAS (g0)ot (Lvet (oT) LT (€1) Tt (91) LT (01)8T (g0)sT (50) 60 (z1)9C (zo)tt (t1)9C (as) ueapy
SUOI3DRIDIUI JO|[ISUNOD JO IRGUINN
(&1t (-1t (&1t (11 (&1 e (-0 € (1)t (11 (-1t (r-0) ¢ (-1t (&€ (401) uepayy
(6T)TT (zo)et VA 9h &4 (1)1 (S1)Te (9T)6C (01) 6T (01)9T (eo)TT (S1)0€ (zo) Tt (t1) L2 (as) ueapy
suoljdelajul asinu +O laquinN
(&1t (-1t (&1t (11 (&1 e (S0 ¢ (1)t (Dt (-1)1 (r-0) ¢ (-1)1 (&€ (401) uepayy
(61T (zo)et (L1)1e (o1 LT (ST Tt (0 T€e (0161 (019t (ro)ot (S1)0€ (zo)ot (r1) Lt (as) ueapy
SHSIA JO JaquunpN
SUOI1DRIFIUI IYI0M d1ed-Y]|eay pue SUSIA
(00z=u) (06=u) (891=u) (96=u) (66=u) (zp=u) (86=u) (96=u) (€5=u) (zot=u) (6€T=U) (86=u)
STRLIE] yoeainQ SYRLIE] yoeannnQ ypeaninQ Kupey-uj yoeainQ By-U| yoeainnQ SYRLIE] yoeainnnQ Dey-u|
TUS MADY T3S MADY €91s MS4 TUS MS4 T3S MS4 TAUS WSW T3US WSW

e135

www.thelancet.com/hiv Vol 12 February 2025

Downloaded for Anonymous User (n/a) at University of the Witwatersrand Johannesburg from ClinicalKey.com by Elsevier on

August 07, 2025. For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.



Articles

€136

follow-up across four of the sites (table 2). These data
included 1281 initiation visits and 1245 follow-up visits,
amounting to 3086 months of PrEP dispensed. Most
participants (994, 77 - 6%) initiated PrEP in 2019, with the
remainder (287, 22-4%) initiating in 2018. On average,
participants were young: median age was 27 years
(IQR 23-33) in the whole cohort, and 22 years (21-25) in
programmes focused on adolescent girls and young
women. 465 (36-3%) of 1281 participants were male and
816 (63-7%) were female, with the sex distribution
largely influenced by the population on which the site
focused; however, 74 (8-3%) of 889 participants starting
in the programmes focused on female sex workers or
adolescent girls and young women were male.

In general, the sites and service delivery models largely
served the population on whom they were focusing
(ie, an MSM-focused programme mostly initiated MSM
on PrEP); however, we observed variability within sites
and service delivery models. The MSM-focused outreach
programmes reported that 40 (20-8%) of 192 individuals
who initiated PrEP identified as heterosexual men; by
comparison, the in-facility MSM programmes reported
only three (1-5%) heterosexual men among 200 clients.
Other sites and service delivery models showed more
heterogeneity in their PrEP-client populations: among
the 368 participants at in-facility sites focusing on
adolescent girls and young women, 221 (60-1%) were
from this target population, whereas 114 (31-0%) were
older women (aged =25 years), two (0-5%) were female
sex workers, and 22 (6-0%) were heterosexual men, with
one (0-3%) MSM. The outreach sites for adolescent girls
and young women were similar, with the majority (51,
56-7%) of the 90 participants initiating PrEP belonging
to this population; however, 17 (18-9%) were women
aged at least 25 years and five (5-6%) were heterosexual
men. In these outreach sites, 16 (17-8%) participants did
not indicate which population group they belonged to.
The sites focused on female sex workers largely initiated
people from this population (106 [76-8%] of 138 people
at in-facility sites and 275 [93-9%] of 293 people at
outreach sites); however, a few adolescent girls and
young women, MSM, and transgender women also
initiated PrEP on these programmes.

In general, resource utilisation was higher in the
in-facility models than in the outreach models (table 3).
The mean number of visits per client initiated on PrEP
was 2-3 (SD 1-7) for the in-facility models and 1-5 (1-0)
for the outreach models. Across all population groups,
the mean number of days of PrEP dispensed was higher
in the in-facility models (832, 65- 3) than in the outreach
models (50-8, 42-1); this difference was greatest among
the MSM-focused programmes (outreach 32-3, 14-7;
in-facility 124-3, 60-7). Over the 6-month follow-up
period after the initiation of PrEP, 121 (9-4%) of
1281 participants were dispensed treatment for sexually
transmitted infections and 221 (17-3%) received other
medication. The proportions of participants receiving

treatment for sexually transmitted infections were
higher in models focusing on female sex workers
(14-1-33-3%) than among models focused on adolescent
girls and young women (0—4-2%). The mean number of
HIV tests administered over the 6 months after PrEP
initiation was 1-87 (1-22) for in-facility models and 1-43
(0-84) for outreach models.

Among 1281 PrEP clients, 1191 (93-0%, 95% CI
91-4-94-3) initiated PrEP on the same day as their
negative HIV tests; one notable exception was an MSM-
focused clinic at which only 32 of 98 clients (32-7%,
23-5-42-9) initiated on the same day (table 4). The
proportion of PrEP clients returning for at least
one follow-up visit varied greatly, from only 1-9% at
one MSM-focused outreach programme to 83-7% at
another clinic focused on MSM. Similarly, time in care
at 6 months ranged from a mean of 28-9 days (SD 8-2)
to 125-9 days (61-2) across sites. Our primary outcome,
PrEP in-hand at 6 months, varied greatly across sites,
populations, and service delivery models, but was low
overall: the highest proportion was at an MSM-focused
in-facility programme (41-8%, 31-9-52-2), whereas an
MSM-focused outreach programme had no clients with
PrEP in-hand at 6 months. In general, in-facility models
had higher PrEP in-hand coverage at 6 months than
outreach models, with the exception of one of the
programmes focused on female sex workers, in which
the outcome was higher in the outreach model (22-4%,
14-6-32-0) than in the in-facility model (13-5%,
17-4-22-0). Programmes focused on adolescent girls
and young women had low proportions of participants
with PrEP in-hand at 6 months, ranging from 4-4% to
15-5%. Three clients (two at a clinic focused on female
sex workers and one at a clinic focused on adolescent
girls and young women) acquired HIV during the
6-month follow-up period.

Similar patterns were observed among the 633 PrEP
clients with 12 months of potential follow-up, with
a mean average time in care ranging from 41-2 days
(SD 42-1) to 221-0 days (127-3). Across all included
programmes, PrEP in-hand at 12 months was 13-6%
(86 of 633 participants), with variability across sites and
models. For the MSM-focused clinic, PrEP in-hand at
12 months was 35-1% for the in-facility programme,
whereas no clients had this outcome in the outreach
programme. For the two clinics focused on female sex
workers, PrEP in-hand at 12 months ranged from 9-7%
to 19-5%, both for in-facility models, whereas the site
focused on adolescent girls and young women had 4-4%
of clients with PrEP in hand at 12 months in the
in-facility programme and 6-1% in the outreach
programme.

When considering all clients initiated on PrEP, mean
6-month cost per client ranged from $29 (95% CI 26-31)
for an MSM-focused outreach programme to $590
(488-692) for an in-facility programme focused on
female sex workers, with higher average costs generally
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12 months, n (%)§

Death
HIV

(12%)

(1:5%)

(61%)

seroconversion
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Reported as

(3:3%)

(2:9%)

(1-6%)

(15%)

(47%)

(12:1%)

(4-8%)

(12%)

(16%)  (14%)

having stopped

PrEP

324

289

65
(98-4%)

66

95
(95:3%)

94 35

(95-2%)

92

70

96
(98-4%)

Reason

(967%)

(95:9%)

(97-0%)

(81-8%)

(98-8%)

(98-6%)

unknown

pre-exposure prophylaxis. *In addition to the PrEP-initiation visit, the PrEP client had at least one additional visit

not applicable. PrEP=

men who have sex with men. NA=

female sex workers. MSM
within the 6-month or 12-month time period. tAmong those who had at least one follow-up visit within the 6-month or 12-month time period. $Total number of PrEP tablets dispensed, excluding any overdispensing at the last visit (capped at the

adolescent girls and young women. FSW=

AGYW!

maximum follow-up period; 180 or 365 days). At the PrEP client’s last visit in the follow-up period, they were dispensed sufficient PrEP drug to still have the drug available at the end of the follow-up period. Among those who were not dispensed

sufficient PrEP drug to still have the drug available at the end of the follow-up period.

Table 4: 6-month and 12-month outcomes by site and service delivery model

observed for the in-facility programmes (table 5). This
wide range in part reflects the high variation in the
proportion of clients with PrEP in hand at 6 months
(range 0-42%). When estimating costs for only those
clients who reached this outcome, the average cost
per client ranged from $108 ($92-125) at one of the
outreach programmes focused on female sex workers to
$959 ($753-1164) at an in-facility programme focused on
the same population. The high cost at the in-facility
programme was driven largely by staffing, which
accounted for $744 (78%) and was attributed to the high
staff-to-client ratio during the study period, which,
although distorting the cost per client interaction,
accurately reflects the cost of sites with low client
numbers. Overall, the in-facility programmes had higher
average costs per PrEP client than the accompanying
outreach programmes. This pattern held when
considering the average cost per PrEP client among those
with PrEP in-hand at 6 months, with the in-facility
programme costs ranging from $170 (160-181) to $959
(753-1164) and the outreach programme costs ranging
from $108 (92-125) to $276 (231-320) over 6 months.
Although the average costs were lower for outreach than
for in-facility programmes, the production costs (ie, the
6-month costs to produce one client with PrEP in-hand at
6 months) were, on average, much higher, with the
exception of outreach programmes for female sex
workers, which had lower production costs than the
corresponding in-facility programmes. The cost per day
with PrEP in-hand ranged from $0-93 (0-85-1-01) for an
MSM outreach model to $5-95 (5-22-6-68) for an
in-facility programme for female sex workers.
Considering all participants, the cost per day with PrEP
in-hand was $1-80 (1-73-1-86).

We did two preliminary analyses, using mixed-effects
regression models, to understand drivers of costs. After
controlling for site location (which accounted for a large
proportion of the variation in the cost estimate), having
PrEP in-hand at 6 months, initiating at an outreach
programme, and identifying as MSM lowered the
estimate of cost per client per day with PrEP in-hand
compared with our base case: a 28-year-old female, who
was not identified as a female sex worker, an adolescent
girl or young woman, or MSM, and who received services
in a fixed facility and did not have PrEP in-hand at
6 months. Being in an outreach model and being an
adolescent girl or young woman decreased the total
6-month cost, whereas having PrEP in-hand increased
this total cost compared with the same base case
(appendix p 8).

Average costs remain robust under these varying
parameters (appendix p 12). Compared with a cost for the
base case of $1-75, the average costs after increasing or
decreasing the number of days with PrEP in-hand by 20%
were $1-50 and $1-90, respectively. Increasing or
decreasing the annual clinic patient volume by 20%
yielded costs of $1.65 and $1.89, respectively, whereas
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varying the staff cost per visit up and down by 20%
resulted in costs of $1.87 and $1.62, respectively. The
multivariate best-case scenario, involving a 20% decrease
in staff cost per visit and 20% increases in both annual
clinic volume and days with PrEP in-hand, resulted in
areduced cost of $1.31. The worst-case scenario, involving
a 20% increase in staff cost per visit and 20% decreases
in both annual clinic volume and days with PrEP in-hand,
yielded an increased cost of $2-19.

Discussion

In this microcosting study, we estimated the real-world
outcomes and costs of PrEP provision across seven sites
in South Africa that provided either in-facility or
community outreach service delivery models or both,
focused on MSM, female sex workers, or adolescent girls
and young women. The costs of 6 months of PrEP
provision varied widely across sites and service delivery
models, ranging from $29 to $590 per client initiated and
from $108 to $959 among those who reached the primary
outcome of PrEP in-hand at 6 months. These costs were
largely driven by clinic personnel and fixed costs, as was
observed in other studies in the region.”* Meyer-Rath
and colleagues” used an ingredients-based approach
relying on expert opinion, available literature, and several
assumptions to estimate the cost per client-year for the
first year on PrEP for young women in South Africa,
obtaining an estimate of approximately $124; no specific
service delivery model was indicated. This estimate is
generally lower than those obtained through the costing
of real-world service delivery, highlighting the importance
of microcosting in providing a more granular view of
costs and associated outcomes of PrEP provision, which
is key for future programme, intervention, and budget
planning. When compared with published costs of
providing PrEP obtained from other microcosting
studies in the region, the costs observed in the service
delivery models reported on here are generally higher,
with annual costs ranging from $92 to $943 per year. 22
Two possible explanations for these differing results are
more extensive inclusion of programmatic costs and
relatively low PrEP-client volumes in service delivery
models with particularly high costs. Some service
delivery models were still within their first year or two of
PrEP provision, which could have contributed both to
low client volumes and to low PrEP persistence, as the
services were still learning how to effectively promote
PrEP among those who might benefit from it. In this
study, one site had particularly low client volumes and
high staff numbers, which can distort costs, highlighting
the importance of considering expected client volumes
and required staff numbers to provide services when
setting up a new PrEP-delivery site.

Overall, in-facility programmes had a higher cost
per client initiated on PrEP than did outreach
programmes; however, they generally had higher
numbers of clients with PrEP in-hand at 6 months,

resulting in lower production costs. A notable exception
to this finding were outreach programmes focused on
female sex workers, which had lower production costs
than in-facility programmes, highlighting the need for
differentiated programmes that focus on PrEP-client
needs (in this case, PrEP service delivery offered at the
client’s places of work). Some of the high costs observed
at some sites within our cohort can be attributed to low
PrEP-client volume, and we observe patterns of lower
costs with higher client volumes, indicating potential for
economies of scale for these programmes. The mobile
outreach programmes tended to have a high proportion
of clients initiate PrEP on the same day as their negative
HIV test; however, the rates of return for a follow-up visit
and the average times to return were lower than for
in-facility programmes. This finding could indicate that,
in general, these mobile programmes might not be
reaching people who find it more difficult to remain in
consistent care for structural reasons, or who do not see
a personal benefit in consistent care and are therefore
less motivated to be on daily oral PrEP.

Across all sites and service delivery models we observed
low proportions of clients with PrEP in-hand at 6 months,
ranging from 0% to 41-8%; these findings are in line
with those of other studies in the region.*** These low
proportions are concerning given that the populations on
which we focused are disproportionally affected by HIV.
Despite comprising only 10% of the population of sub-
Saharan Africa, adolescent girls and young women
accounted for 25% of new HIV infections in the region
in 2020, with an estimated 4200 infections each week.®
Additionally, in 2020, key populations (sex workers and
their clients, gay men and other MSM, people who inject
drugs, and transgender people) and their sexual partners
accounted for 65% of HIV infections globally and 39% of
new HIV infections in sub-Saharan Africa.® The costs
associated with PrEP delivery presented in this study
could help service delivery planners to set realistic
expectations around daily oral PrEP continuation figures
and costs when budget planning. Furthermore, these
outcomes and costs are valuable as inputs for existing
and future models aimed at assisting with strategic and
tactical decision making, and could assist in planning for
interventions aimed at improving low PrEP continuation
rates among populations at risk of HIV acquisition in the
sub-Saharan Africa region.’

This study has several limitations. First, differences
within service delivery model design and implementation
(including facility type, client volume, and the type and
quality of services delivered) are likely to affect PrEP
uptake and persistence. Drawing associations between
these factors and outcomes is challenging and outside
the scope of this study. Future research should focus on
elucidating these details to enable a more granular
understanding of these associations to be reached.
Second, the little information available regarding
ongoing risk in the PrEP cohort limits any conclusions
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about which clients are persisting on or discontinuing
PrEP. Risk assessments were not captured at all visits, so
changes in risk and the reasons for stopping PrEP cannot
be established. Therefore, apart from three clients who
seroconverted during the 6-month follow-up period,
whether changes in outcomes for PrEP clients were due
to changes in risk, adoption of other HIV-prevention
mechanisms, or simply discontinuation of PrEP with no
change in the risk of HIV acquisition is not known. The
documentation of risk or reason for PrEP initiation at
first visit was not standardised and, as such, we are
unable to say whether these programmes were initiating
the people who would most benefit from being on PrEP.
We were also unable to trace the movement of clients
from one site or model to another, so cannot accurately
distinguish between transfer of PrEP care to another
facility and loss to follow-up. Furthermore, we could not
define an outcome for individuals with missing files who
were not included in our analysis, and so cannot establish
with certainty whether discrepancies in outcomes exist
between those included and those excluded from
analysis. With regards to costing, demand creation efforts
(eg, community events, advertising, and social
media promotion) were not captured in a systematic and
measurable way, so we are unable to differentiate those
costs from the broader fixed costs of the programme.
Additionally, we captured resource utilisation only from
the point of PrEP initiation, so cannot attribute any costs
associated with PrEP demand creation and screening at
the individual level. It is becoming increasingly clear that
such activities are important components of PrEP
provision programmes that need to be included when
considering PrEP programme scale-up. Finally, since
these costs were collected, the monitoring guidelines for
PrEP clients have changed; tests such as creatinine
clearance are no longer mandatory at each visit and
instead are requested only for particular age and risk
groups and on a less frequent basis than previously.
These changes should be considered when reviewing the
costs presented here.

Despite these limitations, our study is an important
addition to the literature on the costs of PrEP in sub-
Saharan Africa, providing outcome and unit-cost data on
real-world PrEP provision in South Africa across a diverse
set of service delivery models and populations. These
data could be used to strengthen budget impact and cost-
effectiveness analyses, providing crucial information for
further scale-up of the oral PrEP programme in
South Africa and the greater sub-Saharan Africa region.
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