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Abstract
Introduction: Affordable HIV prevention tools are needed in Eastern and Southern Africa (ESA). Several promising long-acting
pre-exposure prophylaxis (LA-PrEP) products are available or in development. However, ESA settings face severe healthcare
resource constraints. We aimed to estimate the threshold price at which LA-PrEP products could be cost-effective in three
ESA settings.
Methods: We adapted an agent-based model, EMOD-HIV, to simulate LA-PrEP (monthly oral, 2- and 6-monthly injectable)
rollout in South Africa, Zimbabwe and Kenya. Due to uncertainties about LA-PrEP use, we examined a range of coverages
(5%−20% of HIV-negative sexually active adults) and extents to which LA-PrEP use will be concentrated among those most
at risk (prioritized rollout from higher- to lower-risk groups vs. uniform rollout among sexually active adults). To evaluate a
20-year commitment to LA-PrEP delivery, we assumed LA-PrEP was scaled up to target coverage from 2025 to 2030 and
maintained at target levels before ending in 2045. We estimated maximum per-dose and per-year LA-PrEP costs that achieve
cost-effectiveness (<US$500 per disability-adjusted life-year averted) over 35 years (until 2060), compared to a scenario of
daily oral PrEP only. Sensitivity analyses varied PrEP scale-up speeds and eligible populations.
Results: Risk-prioritized LA-PrEP for 5% of adults was projected to avert 11–21% of HIV acquisitions across settings, with 3–
5 times more HIV acquisitions averted and 3–5 times higher maximum cost compared to non-prioritized rollout. Six-monthly
injectable PrEP supported the highest per-dose cost: in the scenario with the most cost-effective LA-PrEP use (5% risk-
prioritized rollout), the maximum per-dose price in South Africa was $52.99 (95% CI: $48.82–$57.21), in Zimbabwe $14.64
(95% CI: $12.04–$17.38) and in western Kenya $7.50 (95% CI: $6.73–$8.27). For monthly oral PrEP, corresponding per-
dose costs were $5.02 (95% CI: $4.67–$5.37), $1.45 (95% CI: $1.10–$1.79) and $0.87 (95% CI: $0.80–$0.93). Results were
sensitive to eligible population and prioritization, and moderately sensitive to scale-up speed and product effectiveness.
Conclusions: LA-PrEP is likely to require reduced pricing and/or risk-prioritized rollout to be cost-effective in ESA.
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1 INTRODUCT ION

Despite substantial strides in increasing HIV treatment cov-
erage, HIV incidence has not declined to levels of epidemic
control in Eastern and Southern Africa (ESA) [1]. Oral pre-
exposure prophylaxis (PrEP) is effective at preventing HIV
when taken as prescribed, but uptake and adherence remain
low in ESA [2, 3]. Barriers to oral PrEP include pill burden
and stigma associated with taking daily antiretrovirals. Stud-
ies show preferences for long-acting PrEP (LA-PrEP) prod-

ucts among both the general and key populations, including
female sex workers, men who have sex with men, transgender
people, and adolescent girls and young women [4–6]. There-
fore, substantial research has focused on developing long-
acting PrEP, including 6-monthly injectable lenacapavir, next-
generation analogues of the oral PrEP candidate islatravir and
injectable 2-monthly cabotegravir (CAB-LA), which has been
approved by the European Medicines Agency and regulatory
authorities in 22 other countries as of November 2024
[7, 8].
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CAB-LA is an HIV integrase inhibitor demonstrated safe
and effective in two Phase 3 clinical trials when adminis-
tered using 2-monthly intramuscular injections [7, 8]. The tri-
als included sexual minority cisgender men and transgender
women in the United States, Latin America, Asia, and Africa
and heterosexual women in ESA. Lenacapavir is an HIV cap-
sid inhibitor that reduces HIV risk by interfering with multiple
stages of the HIV replication cycle [9–11]. It is administered
through 6-monthly subcutaneous injections and completed
Phase 3 clinical trials in adolescent girls and young women in
South Africa and sexual minority cisgender men, transgender
women, and gender nonbinary individuals in Brazil, Peru and
the United States [12–14]. Potent nucleoside reverse tran-
scriptase translocation inhibitors are under investigation for
potential use as monthly oral PrEP [15]. Large-scale clinical
trials of one such compound, islatravir, were stopped due to
observed lymphopenia in trial participants [16−18].

Particularly, in low- and middle-income settings, economic
evaluations can inform policy decisions regarding the scale-
up of medical products since, even if a product is safe, effec-
tive and in demand, there is a risk that it could divert lim-
ited resources from more efficient uses, resulting in a net
decrement in population health. Resources are especially lim-
ited in ESA, home to two-thirds of people living with HIV.
Therefore, we evaluated the potential health impact and cost-
effectiveness of LA-PrEP in three countries in ESA that were
early adopters of oral PrEP: Kenya, South Africa and Zim-
babwe. Since product costs are not yet known, we estimated
the threshold per-dose cost at which each product could be
cost-effective in different populations by country. Our analy-
sis can help inform pricing, policy and research on LA-PrEP in
ESA [13, 19].

2 METHODS

We adapted an existing model, EMOD-HIV, to simulate LA-
PrEP scale-up. EMOD-HIV is an open-source HIV model inte-
grating population demography, HIV disease progression and
heterosexual network-based HIV transmission, configured to
match age- and sex-specific propensities of forming different
types of sexual partnerships [20, 21]. The model simulates
within-host disease processes and between-host sexual inter-
actions to reflect HIV transmission and the impact of inter-
ventions (e.g. antiretroviral therapy [ART] and PrEP) on popu-
lation health. HIV interventions such as PrEP are incorporated
via a configurable healthcare module, which includes a contin-
uum of care and prevention with testing, linkage, retention,
adherence and re-engagement [22]. The model tracks health
outcomes including HIV disease status, HIV-related deaths
and healthcare use, enabling the calculation of disability-
adjusted life years (DALYs) and HIV-related costs.

EMOD-HIV was parameterized with epidemiological data
from South Africa (2020 adult HIV prevalence: 19.1%), west-
ern Kenya (11.3%) and Zimbabwe (11.9%) [23]. Model input
data included fertility, mortality, voluntary male circumcision
coverage, and the use of ART and oral PrEP. Model inputs
lacking robust empiric data (particularly behavioural parame-
ters such as multiple partnerships and condom usage) were
adjusted to calibrate the model to estimates of HIV preva-
lence and incidence (Appendix S1). Our calibration began

with previously published models for western Kenya [24] and
South Africa [25]. We updated the calibrations using the lat-
est epidemiological data from each country, including HIV
prevalence and incidence by age and sex using population-
based HIV surveillance, numbers of individuals using ART and
PrEP based on delivery data from Ministries of Health, pop-
ulation size and age/sex structure from the national census,
and sizes of key populations based on enumeration studies.
We selected 100 model parameter sets using roulette resam-
pling in proportion to the goodness-of-fit of each simulation
to the calibration data. Quantiles of resulting model runs were
used to generate confidence intervals for estimates reported,
which can be conceptualized as representing a combination of
parameter and stochastic uncertainty.

2.1 Modelled scenarios

We simulated a reference scenario of continuation of oral
PrEP use at 2022 levels and no LA-PrEP availability. Data
on oral PrEP use in each setting were obtained from PrEP-
Watch [26]. We assumed oral PrEP had a 58% adherence-
adjusted effectiveness [27] and was used for 3 months, based
on real-world continuation data [28, 29]. In the intervention
scenarios, we evaluated three LA-PrEP products: (1) monthly
oral PrEP analogous to the investigational antiretroviral MK-
8527; (2) injectable 2-monthly LA-PrEP analogous to cur-
rently licensed cabotegravir (CAB-LA); and (3) injectable 6-
monthly PrEP analogous to lenacapavir (LEN). Each LA-PrEP
product was modelled separately as health systems’ capac-
ity to offer multiple products simultaneously is not well-
understood and beyond the scope of the present study.

All LA-PrEP products were assumed to have high efficacy
in base case analyses (Table 1). Based on HPTN 084 (CAB-LA
demonstrated a 0.12 hazard ratio compared to daily oral teno-
fovir/emtricitabine) [7] and PURPOSE 1 (lenacapavir demon-
strated 100% efficacy) [30] trials, we assumed that injectable
PrEP decreased the risk of HIV acquisition by 95% for the
duration of protection (2 or 6 months) with no protection
beyond this time. Similar to oral PrEP, we assumed monthly
oral PrEP has high efficacy when used with high adherence.
However, we assume users take two out of every three pills,
yielding a real-world effectiveness of 66%.

We assumed LA-PrEP scaled linearly to the target cover-
age from 2025 to 2030 and remained at the target until
2045. We assumed coverage ends in 2045 in order to eval-
uate the cost-effectiveness of a 20-year commitment to LA-
PrEP delivery. We varied the final proportion of adults receiv-
ing LA-PrEP by 2030 from 5% to 20% across scenarios. Indi-
viduals aged 18–49 years were eligible for LA-PrEP if they
were HIV negative at the time of initiation/continuation, and
sexually active with at least one partner. We assumed LA-
PrEP discontinuation occurred after product duration ends or
after eligibility criteria were no longer met (i.e. if an individ-
ual turned 50 years old, has no sexual partners or tested HIV
positive). Individuals who discontinued LA-PrEP were eligible
to re-initiate at background rates.

Due to uncertainty regarding which populations might
access LA-PrEP products, we conducted a bounding analy-
sis varying the extent to which LA-PrEP was used by those
most-at-risk of HIV. At one extreme, LA-PrEP was allocated
to those at the highest risk (female sex workers) and then
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Table 1. Key model parameters

Parameter Value Source

CAB-LA effectiveness 95% Landovitz et al. [8];

Delany-Moretlwe et al.

[7]

LEN effectiveness 95% Gilead [30]

Monthly oral

effectiveness

66% Assumption

Oral PrEP effectiveness 58% Delany-Moretlwe et al. [7]

Two-monthly eligibility

re-assessment

(CAB-LA)

2 monthly FDA [47]

Six-monthly eligibility

(LEN) re-assessment

6 monthly Gilead Sciences [12]

Monthly oral PrEP

eligibility

re-assessment

3 monthly Merck Sharp & Dohme

[17]

LA-PrEP scale-up

period

2030−2035 Assumption

LA-PrEP

implementation ends

2045 Assumption

2020 HIV prevalence

(ages 15–49)

Western Kenya 11.3% UNAIDS [23]

Zimbabwe 11.9% UNAIDS [23]

South Africa 19.1% UNAIDS [23]

Population % female

Western Kenya 52% UN [48]

Zimbabwe 52% UN [48]

South Africa 50% UN [48]

Age: median and

interquartile range

(IQR)

Western Kenya 18 (IQR: 8–31) UN [48]

Zimbabwe 20 (IQR: 9–35) UN [48]

South Africa 27 (IQR: 13–42) UN [48]

Note: CAB, LEN and LA-PrEP refer to cabotegravir, lenacapavir and
long-acting pre-exposure prophylaxis, respectively. Costs are listed in
2021 USD. HIV prevalence was used in HIV calibration and inci-
dence was used in validation. HIV incidence (ages 15–49) across set-
tings: Kenya (2018): 0.15%, Zimbabwe (2020): 0.45%, South Africa
(2017): 0.79% (see Supplementary Appendix for more information).

progressively to the groups at the next-highest risk until the
pre-specified overall adult LA-PrEP coverage was reached. At
the opposite extreme, LA-PrEP was allocated equally among
all sexually active adults.

2.2 Outcomes

For each scenario, we assessed number of new HIV acquisi-
tions, HIV-related deaths, DALYs and net cost impact of PrEP
provision on HIV programme spending, including avoided ART
costs, over a 35-year time horizon (until 2060). We estimated
the percentage of HIV acquisitions and HIV-related deaths
averted among 18- to 49-year-olds compared to the counter-

factual scenario of daily oral PrEP only. We calculated 95%
credible intervals (CI) across the 100 parameter sets to assess
parameter uncertainty. We also assessed the potential for
each LA-PrEP product to achieve UNAIDS HIV incidence tar-
gets of 1 per 1000 person-years by 2040 [31].

2.3 Cost threshold analysis

We assessed the maximum cost per dose (fully loaded cost
including commodities and delivery costs) at which each
LA-PrEP product would be cost-effective in each scenario.
We utilized a commonly cited HIV service cost-effectiveness
threshold of $500 USD per DALY averted [32–34]. We com-
pared each LA-PrEP scenario to a reference scenario of daily
oral PrEP only. We did not include the costs of identifying
and reaching different subgroups. We estimated maximum LA-
PrEP costs inclusive of drug, supply chain, clinic visits and HIV
testing. Analysis of model outputs was conducted in R version
4.0.3.

2.4 Sensitivity analyses

In sensitivity analysis, we varied the duration of the LA-PrEP
scale-up from 5 years (2025–2030, in the base case) to 10
years (2025–2035). We also varied the final proportion of
the adult population receiving PrEP by 2030 from 5% to
20%. Further, for scenarios of 5% coverage in each country
(for both risk-prioritized and non-prioritized scale-up), we var-
ied the effectiveness of each PrEP product based on confi-
dence intervals from clinical trials or prior modelling studies:
CAB-LA (76%, 97%), LEN (100%), monthly oral PrEP (56%,
77%) [35, 36]. We did not model an additional lower bound
for LEN, since our base case estimate is close to the lower
estimate observed in clinical trials. Finally, since clinical trials
among heterosexual adults in ESA have focused on women,
we evaluated the impact of scale-up to females only (instead
of all adults in the base case).

2.5 Ethics and consent

Data used for this analysis were from publicly available
sources, therefore, did not require informed consent nor eth-
ical approval.

3 RESULTS

3.1 HIV acquisitions averted by LA-PrEP

Across settings, risk-prioritized LA-PrEP scale-up was esti-
mated to avert 3–5 times as many HIV acquisitions as
non-prioritized scale-up to the general population at the same
coverage levels (Table 2). In the scenario that assumed the
most efficient use of PrEP (5% risk-prioritized coverage of
adults by 2030), monthly oral PrEP was estimated to avert
13% of HIV acquisitions in western Kenya, 12% in Zimbabwe
and 12% in South Africa compared to the reference scenario
of daily oral PrEP only. With the same coverage and targeting,
2- or 6-monthly injectable PrEP were projected to avert 19%
of acquisitions in western Kenya, 20% in Zimbabwe and 22%
in South Africa.

In risk-prioritized scenarios, there were no significant dif-
ferences in health impact between the 2- versus 6-monthly
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injectable PrEP. However, in non-prioritized LA-PrEP scenar-
ios, 2-monthly injectable PrEP (CAB-LA) averted slightly more
HIV acquisitions than 6-monthly injectable PrEP (e.g. 7.3% vs.
6.7% in Zimbabwe at 5% coverage) likely due to more re-
assessment of individuals’ risk due to more frequent dosing
(Table 2).

The largest number of HIV acquisitions averted over 2025–
2045 by LA-PrEP, in absolute terms and per person-year of
PrEP provided, occurred in South Africa due to its relatively
high HIV prevalence and incidence (Table S1). However, the
proportion of total HIV acquisitions averted by LA-PrEP was
lower in South Africa than in Zimbabwe and western Kenya in
the scenario where only the highest-risk 5% of the population
received LA-PrEP.

3.2 DALYs averted by LA-PrEP

Person-years on LA-PrEP per DALY averted were 2.5−4 times
higher in the non-prioritized than risk-prioritized scenarios
and 1.5 times higher for monthly oral PrEP compared to
either 2- or 6-monthly injectable PrEP in the same setting
and population. Person-years on PrEP to avert one DALY
were lowest in South Africa since it had the highest HIV inci-
dence and largest gaps in the HIV care continuum among
the three settings. For example, risk-prioritized 6-monthly
injectable PrEP required an estimated 6 person-years to avert
one DALY in South Africa versus 46 person-years in western
Kenya (Table 2).

3.3 Maximum cost per dose

The maximum cost per dose for LA-PrEP to be cost-effective
(Table 2) was highest for 6-monthly injectable PrEP, which
requires the fewest annual doses, and lowest for monthly
oral PrEP. Similar to per-year costs, the maximum cost per
dose was highest in South Africa and higher in risk-prioritized
scenarios. At 5% risk-prioritized coverage, the maximum per-
dose cost of 6-monthly PrEP scenarios was $7.50 (95% CI:
6.73−8.27) in western Kenya, $14.64 (95% CI: 12.04−17.38)
in Zimbabwe and $52.99 (95% CI: 48.82−57.21) in South
Africa. The maximum per-dose cost of monthly oral PrEP was
$0.87 (95% CI: 0.80−0.93) in western Kenya, $1.45 (95% CI:
1.10, 1.79) in Zimbabwe and $5.02 (95% CI: 4.67−5.37) in
South Africa.

3.4 Maximum cost per person-year

The maximum cost per person-year on LA-PrEP (Table 2) was
lowest for monthly oral PrEP across settings and similar for
2- and 6-monthly injectable PrEP when delivered with the
same coverage and targeting. Maximum costs were highest
in South Africa and lowest in western Kenya. Risk-prioritized
LA-PrEP scale-up in South Africa resulted in a maximum cost
per year on LA-PrEP of $109.68 (95% CI: 101.16−117.99)
per year for 2-monthly injectable PrEP, $105.99 (95% CI:
97.64−114.42) for 6-monthly injectable and $60.19 (95% CI:
56.03−64.4) for monthly oral. In Kenya, risk-prioritized 2-
monthly injectable PrEP could cost up to $15.00 (95% CI:
13.47−16.54) per year, 6-monthly injectable PrEP could cost
up to $14.91 (95% CI: 12.97−16.73) per year, while monthly
oral PrEP could cost up to $10.43 (95% CI: 9.65−11.17) per

Figure 1. Impact of 20% coverage of risk-prioritized 2-monthly LA-
PrEP (blue) compared to no LA-PrEP (orange) on HIV incidence over
2023–2043 in Nyanza (top panel), Zimbabwe (middle panel) and
South Africa (bottom panel). With LA-PrEP, an incidence target of 1
per 1000 person-years is reached in Nyanza by 2030 and in Zim-
babwe by 2034. This target is not met in South Africa by 2043.

year. In Zimbabwe, risk-prioritized 2-monthly injectable PrEP
could cost up to $28.30 (95% CI: 23.14−33.6) per year, 6-
monthly injectable PrEP could cost up to $29.29 (95% CI:
24.08−34.75) per year, while monthly oral PrEP could cost up
to $17.35 (95% CI: 13.19−21.51) per year.

3.5 Effect of PrEP on time to reach HIV incidence
targets

Scale-up of risk-prioritized LA-PrEP could allow western
Kenya and Zimbabwe to reach HIV incidence targets of
<0.1% by 2040 [31], but targets were not reached for South
Africa (Figure 1). In western Kenya, targets were reached with
all three products by 2040 with 5% coverage, but the time
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to reach targets was shorter for injectable LA-PrEP (reached
by 2037) compared to monthly oral PrEP (reached by 2039).
In Zimbabwe, incidence targets were met with 10% coverage
injectable LA-PrEP but only reached with 20% coverage of
monthly oral PrEP.

3.6 Sensitivity to PrEP coverage

The percentage of HIV acquisitions averted increased with
expanding LA-PrEP coverage, but with diminishing returns, for
example doubling the coverage of LA-PrEP did not double
the percentage reduction in HIV incidence (Table 3A). Some
strategies halved new HIV acquisitions over 2025–2045. Per-
centage HIV acquisition reductions were similar for western
Kenya and Zimbabwe and lower for South Africa, although
the absolute number of HIV acquisitions, deaths and DALYs
averted was highest in South Africa (Appendix S2).

With risk-prioritized coverage, the maximum cost per
person-year on LA-PrEP decreased dramatically with expand-
ing coverage (Table 3B). Cost decreases were most extreme in
South Africa (e.g. $106 → $54 for 5% → 15% coverage of 6-
monthly injectable PrEP) and least extreme in Kenya (e.g. $15
→ $11 for 5% → 15% coverage of 6-monthly injectable PrEP).
In non-prioritized scenarios, maximum PrEP costs were robust
to changes in coverage from 5% to 15% in Kenya and asso-
ciated with small decreases in maximum costs in Zimbabwe
and South Africa. Additional results including HIV acquisitions,
deaths and DALYs averted and ART costs averted for each
strategy are available in Appendix S2 and Tables S1−S7.

3.7 Additional sensitivity analyses

Assuming a longer duration of scale-up of LA-PrEP to
reach coverage targets (10 vs. 5 years) resulted in slightly
lower health benefits and cost thresholds across scenarios
compared to the main analysis (Table S8). For example,
in South Africa, 6-monthly injectable PrEP with 5% risk-
prioritized coverage had a maximum cost of $99 per year with
a 10-year scale-up versus $106 with a 5-year scale-up.

Scenarios of risk-prioritized LA-PrEP scale-up among
women only resulted in lower health benefits and cost
thresholds compared to scale-up to all adults in South Africa
and Zimbabwe. However, in western Kenya, scale-up to
women was more efficient than all adults (Table S8), reflect-
ing epidemiological differences across modelled settings. In
particular, the western Kenya model accounted for a rela-
tively high prevalence of voluntary medical male circumcision
(Appendix S1 and Table S5) which drove a larger differential
in HIV incidence between women versus men (much lower
incidence in men) compared to other settings.

Varying LA PrEP effectiveness slightly impacted health
impact and maximum cost thresholds in all three settings;
however, results for South Africa were most sensitive to
changes in effectiveness compared to western Kenya and
Zimbabwe. For example, assuming risk-prioritized CAB-LA at
lower bound effectiveness resulted in a maximum cost per
year of $22.96 (17.94–28.18) compared to $28.30 (23.14–
33.6) (base case) for western Kenya, and $10.31 (4.94–
15.85) versus $11.68 (6.37–16.86) (base case) in Zimbabwe
compared to $81.16 (72.34–89.81) versus $109.68 (101.16–

117.99) in South Africa (Table S9). Monthly oral PrEP was
more sensitive to changes in assumed effectiveness compared
to CAB-LA and LEN.

4 D ISCUSS ION

In this model-based analysis, we evaluated the health impact
and maximum cost threshold for three LA-PrEP products in
western Kenya, Zimbabwe and South Africa. Risk-prioritized
injectable LA-PrEP could sustain higher annual costs than
monthly oral PrEP and is likely to be cost-effective at a
fully loaded annual cost of $15−29 in Kenya and Zimbabwe
and $106−109 in South Africa at 5% coverage. Maximum
costs declined slightly with a higher coverage or more pro-
tracted LA-PrEP scale-up time, but remained similar to previ-
ously estimated annual generic production costs of CAB-LA at
scale, which ranged from $16 to 23 [37]. Notably, the current
manufacturer of LEN has signed voluntary licenses to enable
generic manufacturing. Preliminary studies estimate that high-
volume generic manufacturing could potentially reach a cost
of ∼$20 per dose, although estimates require further valida-
tion [38]. Although monthly oral PrEP was projected to have a
lower impact and could sustain lower annual costs, it was still
projected to achieve 12–22% HIV incidence reductions and
be cost-effective at a cost per year of $11−62. Cost thresh-
olds varied by setting, highlighting the importance of country-
specific analyses to inform product scale-up.

We found that risk-prioritized LA-PrEP scale-up can avert
4–5 times more HIV acquisitions than uniform provision
to sexually active adults at the same coverage levels, with
greater impact from injectable options due to lack of user
dependence. However, our results rely on model assumptions
of equal scale-up, uptake and retention with all three LA-PrEP
products. Analyses should be updated as evidence accrues
on product availability, delivery capacity and user preferences.
For example, most trial participants have preferred CAB-LA to
daily oral PrEP, yet studies among young women in Malawi
and South Africa found that some harbour a fear of nee-
dles and discomfort in having to remove their clothes for a
buttocks injection [39, 40]. Upcoming implementation studies
with CAB-LA [41] will provide an important crucial evidence
to narrow the wide range of model scenarios presented in this
analysis.

Consistent with previous studies, we find that widespread
LA-PrEP use in the general population is unlikely to be cost-
effective unless LA-PrEP costs are low [42, 43]. Our find-
ings regarding 2-monthly injectable PrEP are consistent with a
previous modelling study, which projected that CAB-LA would
be cost-effective at 2.5% population coverage at a cost of
$114 per person year, similar to our maximum annual cost
estimate of $113 in South Africa but higher than our esti-
mates for Kenya and Zimbabwe. This may be driven by dif-
ferences in the models used, the level of prioritization and
the inclusion of other healthcare costs averted, for exam-
ple HIV-related hospitalizations [37]. Another modelling study
of South Africa estimated that the threshold cost of CAB-
LA was $63−101 per year, similar to our South Africa esti-
mate; however, authors used the threshold of the same cost-
effectiveness as daily oral PrEP, whereas we utilized $500 per
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Table 3. HIV infections averted and maximum annual price thresholds for LA-PrEP assuming PrEP scale up among all adults start-

ing in 2030a

A. Percent of all HIV infections averted over 2025–2045 at varying LA-PrEP coverage levels

Population product 5% 10% 15% 20%

Western Kenya

Risk-prioritized MO 12.95 (12.23, 13.67) 20.55 (19.91, 21.19) 25.16 (24.61, 25.7) 28.55 (27.94, 29.14)

CAB 18.72 (18.02, 19.43) 29.33 (28.72, 29.92) 36.25 (35.69, 36.8) 40.96 (40.45, 41.47)

LEN 18.74 (18.14, 19.37) 28.96 (28.32, 29.6) 35.39 (34.86, 35.92) 40.6 (40.11, 41.09)

Non-prioritized MO 4.25 (3.57, 4.91) 8.43 (7.71, 9.17) 12.6 (11.93, 13.27) 16.19 (15.6, 16.78)

CAB 6.31 (5.56, 7.07) 12.33 (11.54, 13.08) 18.57 (17.8, 19.3) 23.24 (22.6, 23.87)

LEN 5.95 (5.21, 6.69) 12.44 (11.74, 13.13) 18.59 (17.95, 19.2) 24.13 (23.5, 24.73)

Zimbabwe

Risk-prioritized MO 12.26 (9.4, 15.05) 22.97 (20.35, 25.44) 25.55 (23.37, 27.61) 27.67 (25.55, 29.85)

CAB 19.86 (16.9, 22.79) 33.87 (31.61, 36.19) 37.72 (35.64, 39.86) 40.71 (38.52, 42.9)

LEN 20.97 (18.18, 23.83) 33.48 (31.1, 35.75) 36.6 (34.29, 38.9) 40.5 (38.67, 42.25)

Non-prioritized MO 4.16 (1.25, 7.03) 7.66 (4.49, 10.81) 10.21 (7.14, 12.96) 16.05 (13.54, 18.41)

CAB 7.34 (4.23, 10.44) 13.1 (9.7, 16.66) 18.75 (16.2, 21.3) 21.95 (18.91, 24.85)

LEN 6.74 (3.43, 9.9) 14.05 (11.08, 16.87) 18.76 (15.73, 21.7) 23.02 (20.45, 25.55)

South Africa

Risk-prioritized MO 11.87 (11.1, 12.58) 16.83 (16.1, 17.61) 20.14 (19.41, 20.87) 22.49 (21.78, 23.2)

CAB 21.85 (20.97, 22.7) 27.35 (26.55, 28.14) 32.21 (31.58, 32.86) 35.22 (34.48, 35.93)

LEN 22.07 (21.3, 22.85) 27.41 (26.74, 28.06) 32.3 (31.53, 33.06) 35.32 (34.63, 36.03)

Non-prioritized MO 2.73 (2.0, 3.43) 5.11 (4.28, 5.91) 8.23 (7.57, 8.9) 10.36 (9.74, 10.98)

CAB 5.48 (4.65, 6.32) 9.73 (8.94, 10.49) 13.95 (13.16, 14.72) 18.22 (17.39, 19.02)

LEN 4.4 (3.65, 5.19) 8.86 (8.06, 9.66) 13.97 (13.21, 14.72) 18.04 (17.36, 18.73)

B. Maximum price per person year at varying LA-PrEP coverage levels

Population product 5% 10% 15% 20%

Western Kenya

Risk-prioritized MO $10.43 ($9.65, $11.17) $9.20 ($8.81, $9.59) $8.06 ($7.75, $8.38) $7.62 ($7.37, $7.88)

CAB $14.91 ($12.97, $16.73) $12.93 ($11.98, $13.86) $11.77 ($11.1, $12.45) $11.27 ($10.65, $11.89)

LEN $15.0 ($13.47, $16.54) $12.64 ($11.8, $13.48) $10.86 ($10.24, $11.47) $10.42 ($9.94, $10.91)

Non-prioritized MO $3.42 ($2.67, $4.17) $3.57 ($3.24, $3.93) $3.57 ($3.3, $3.84) $3.53 ($3.34, $3.72)

CAB $4.76 ($2.86, $6.67) $5.07 ($4.13, $6.01) $5.05 ($4.41, $5.67) $4.85 ($4.38, $5.33)

LEN $5.05 ($3.38, $6.61) $5.37 ($4.46, $6.24) $5.24 ($4.71, $5.8) $5.12 ($4.72, $5.52)

Zimbabwe

Risk-prioritized MO $17.35 ($13.19, $21.51) $16.34 ($14.43, $18.38) $12.78 ($11.47, $14.19) $10.68 ($9.68, $11.72)

CAB $28.3 ($23.14, $33.6) $25.1 ($22.24, $27.99) $19.34 ($17.57, $21.32) $16.19 ($14.66, $17.8)

LEN $29.29 ($24.08, $34.75) $24.35 ($21.65, $27.12) $18.9 ($17.03, $20.81) $15.87 ($14.5, $17.36)

Non-prioritized MO $7.52 ($3.48, $11.38) $6.7 ($4.61, $8.87) $5.07 ($3.67, $6.44) $6.04 ($5.14, $6.94)

CAB $11.68 ($6.37, $16.86) $9.78 ($6.91, $12.73) $9.23 ($7.58, $10.97) $8.51 ($7.2, $9.9)

LEN $11.46 ($5.94, $16.73) $10.87 ($8.16, $13.74) $9.67 ($7.87, $11.48) $8.92 ($7.63, $10.25)

South Africa

Risk-prioritized MO $60.19 ($56.03, $64.4) $43.07 ($40.69, $45.46) $34.68 ($33.23, $36.17) $29.72 ($28.49, $30.95)

CAB $109.68 ($101.16, $117.99) $72.15 ($67.47, $76.77) $56.09 ($53.05, $59.23) $47.31 ($44.95, $49.67)

LEN $105.99 ($97.64, $114.42) $70.26 ($65.87, $74.66) $54.15 ($51.09, $57.32) $45.91 ($43.58, $48.29)

Non-prioritized MO $14.29 ($10.46, $18.18) $11.99 ($9.76, $14.15) $13.42 ($12.13, $14.7) $12.87 ($11.87, $13.9)

CAB $32.33 ($23.58, $40.96) $27.24 ($22.78, $31.65) $25.13 ($22.16, $28.11) $24.14 ($21.82, $26.45)

LEN $27.37 ($17.78, $36.89) $23.52 ($18.84, $28.32) $24.66 ($21.52, $27.82) $23.4 ($21.15, $25.68)

Note: MO, CAB and LEN refer to monthly oral, cabotegravir and lenacapavir, respectively. Prices are in 2021 USD. Values in parentheses show
95% uncertainty intervals representing the 2.5th and 97.5th percentiles across 100 parameter sets.
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DALY averted [44]. Two population-level studies of daily oral
PrEP in Africa show that making daily oral PrEP easily acces-
sible resulted in large reductions in HIV incidence in the pop-
ulation despite relatively low uptake and high rates of dis-
continuation, suggesting that individuals were effectively using
daily oral PrEP during periods of HIV risk [29, 45]. In line with
these studies, it is likely that LA-PrEP use will align with risk,
but not perfectly. As such, our scenarios of risk-prioritized
versus non-prioritized PrEP should be treated as a bounding
analysis.

Our analysis has several limitations. First, we model each
LA-PrEP product separately. Adding several options of LA-
PrEP to the prevention landscape will likely alter the uptake
of various products and influence cost thresholds. Second,
efficacy and adherence data for monthly oral PrEP are not
yet available. However, we conducted sensitivity analyses to
estimate the impact of varying effectiveness on health bene-
fits and maximum costs. Third, we compared products at the
same levels of availability and timing of scale-up to isolate the
effects of the products and settings (i.e. differences across
product characteristics, epidemiological settings and risk pro-
files of populations receiving PrEP). Delays in PrEP scale-up
resulted in lowering the maximum cost thresholds. If some
PrEP products are available earlier than others, they may be
able to sustain a higher maximum cost. Fourth, we did not
model resistance associated with PrEP use. Studies suggest
that scale-up of CAB-LA may result in modest increases in
drug-resistant HIV [37]. However, modelling analyses have
evaluated the impact of resistance with CAB-LA scale-up and
have found the effect on cost thresholds in South Africa to
be small [37]. Fifth, due to a limitation of the modelling tool
used, we did not model men who have sex with men or per-
sons who inject drugs, which are important groups to reach
with HIV prevention. Heterosexual adults bear the bulk of
the HIV burden in ESA, but these findings are not likely to
be generalizable to settings with concentrated HIV epidemics
among key populations. Sixth, although we included ART costs
avoided by effective PrEP, we did not include other costs, such
as avoided costs of HIV care and hospitalizations which would
likely make LA-PrEP more cost-effective. Finally, our analysis
estimated fully loaded maximum costs, without specifying the
PrEP implementation model and associated costs, for example
the cost of HIV testing or self-testing while on PrEP. Imple-
mentation costs of different PrEP modalities will likely vary.
Further, costs associated with injectable PrEP delivery (esti-
mated to be $8.55 per dose in our prior analyses) are likely
higher than monthly oral PrEP which may make monthly oral
more attractive [46]. Future economic evaluations should con-
sider scale-up and demand generation costs as well as eval-
uate the impact of PrEP provision on healthcare staff, infras-
tructure and budget allocations.

5 CONCLUS IONS

LA-PrEP can have a substantial impact on the HIV epidemic if
scaled up to groups who can benefit at reasonable costs. This
analysis can facilitate both near-term decision-making regard-
ing CAB-LA and long-term visions for LA-PrEP options in ESA.
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