10

11

12

13

14

15

16

17

18

19

20

21

22

23

medRxiv preprint doi: https://doi.org/10.64898/2026.03.05.26347680; this version posted March 6, 2026. The copyright holder for this preprint

(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

Title, Author, and Affiliations Page
The direct implementation costs of HIV pre-exposure prophylaxis in Lesotho and Zimbabwe: a
costing study of PrEP choice involving oral pills, the dapivirine ring, and long-acting injectable

cabotegravir to inform policy setting

Joseph Corlis!#22* Lori Bollinger'#*, Collin Mangenah?#, Getrude Ncube?®, Nthuseng Marake-
Raleieb, Ramatsoai Soothoane’, Emily Gwavava®, Tatenda Yemeke®, Marga Eichleay!%#2,

Shubha Kapuganti!!, Peter Stegman!%#*, Nicole Bellows'#2, Katharine Kripke'#2

I Avenir Health

#a Current Address: Takoma Park, Maryland, United States of America

# Current Address: Glastonbury, Connecticut, United States of America

2 Department of Global Health, Milken Institute School of Public Health, George Washington

University, Washington, District of Columbia, United States of America

3 Centre for Sexual Health & HIV/AIDS Research (CeSHHAR) Zimbabwe, Harare, Zimbabwe

4 Department of International Public Health, Liverpool School of Tropical Medicine, United

Kingdom

> Ministry of Health and Child Care, Harare, Zimbabwe

NOTE: This preprint reports new research that has not been certified by peer review and should not be used to guide clinical practice.


https://doi.org/10.64898/2026.03.05.26347680
http://creativecommons.org/licenses/by/4.0/

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

medRxiv preprint doi: https://doi.org/10.64898/2026.03.05.26347680; this version posted March 6, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

¢ Ministry of Health and Social Welfare, Maseru, Lesotho

7 Jhpiego, Maseru, Lesotho

8 Pangaea Zimbabwe, Harare, Zimbabwe

9 FHI 360, Durham, North Carolina, United States of America

10 Independent Consultant

#a Current Address: Durham, North Carolina, United States of America

# Current Address: Rockville, Maryland, United States of America

' Komodo Health, Washington, District of Columbia, United States of America

* Corresponding author

Email: jcorlis@avenirhealth.org (JC)



mailto:jcorlis@avenirhealth.org
https://doi.org/10.64898/2026.03.05.26347680
http://creativecommons.org/licenses/by/4.0/

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

medRxiv preprint doi: https://doi.org/10.64898/2026.03.05.26347680; this version posted March 6, 2026. The copyright holder for this preprint

(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

Abstract

Because of its recent regulatory approval in southern and eastern Africa, CAB PrEP represents a
scientific advancement with unknown implementation costs in most African countries. To our
knowledge, this paper is the first study comparing PrEP costs in health facilities where clients
had a choice between three PrEP methods. We collected and analyzed the direct service delivery
costs for each method using the same costing approach and assumptions at three facilities in
Lesotho and six facilities in Zimbabwe. On average, in Lesotho, the direct costs of providing
CAB PrEP were $57.22 for an initiation visit and $54.20 for a refill visit (same PrEP product
dose dispensed in both visit types), while the direct costs of oral PrEP were $22.47 (initiation
visit with one month of PrEP dispensed) and $31.98 (refill visit dispensing a three-month dose of
medication), and the direct costs of the dapivirine ring were $34.27 (initiation visit with one
month of PrEP dispensed) and $50.70 (refill visit dispensing a three-month supply). In
Zimbabwe, the average per-visit direct costs to provide CAB PrEP were $48.26 (initiation visit)
and $47.40 (refill visit), to provide oral PrEP were $13.47 (initiation visit with one month of
PrEP dispensed) and $21.78 (refill visit dispensing a three-month dose), and to provide the
dapivirine ring were $42.56 (refill visit dispensing a three-month supply). Initiation visits for the
dapivirine ring were not observed in Zimbabwe. At a time when national governments are
creating budgets for the HIV response with decreased financial support from bilateral and
multilateral partners, this paper will inform HIV prevention planning by providing critical client-

level data from the healthcare provider perspective.
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Costing, PrEP, HIV prevention, southern Africa

Introduction

Most countries in sub-Saharan Africa, including Lesotho and Zimbabwe, have incorporated oral
pre-exposure prophylaxis (PrEP) into their HIV prevention programs for nearly a decade [1, 2].
Oral PrEP, which requires users to take a daily pill, is highly effective at preventing HIV
infections when used as directed; however, oral PrEP access, uptake, and adherence have been
hindered by individual, familial, social, and structural barriers [1, 3—7]. Novel PrEP methods aim
to address some of these barriers. The dapivirine ring—a once monthly method—is a discreet
option for females that does not require daily dosing and has few side effects; however, its effect
against HIV acquisition has been measured as 35-62% in clinical trials [8—10]. Another PrEP
method, long-acting injectable cabotegravir (CAB PrEP), requires injections every 2 months.
Evidence from the HPTN 083 and HPTN 084 trials demonstrated that CAB PrEP is superior to
daily oral PrEP in preventing HIV acquisition among cisgender women in Africa, cisgender men

who have sex with men, and transgender women [11, 12].

In Zimbabwe, tenofovir disoproxil fumarate-emtricitabine (TDF-FTC) is commonly prescribed
for oral PrEP whereas in Lesotho tenofovir disoproxil fumarate/lamivudine (TDF/3TC) is
typically given. In 2021, Zimbabwe became the first country globally to approve the dapivirine
ring as a method of PrEP for HIV prevention and, the following year, it became the first country
in Africa to grant regulatory approval of CAB PrEP [13]. Lesotho approved the dapivirine ring
in 2023 and CAB PrEP in 2024 [14]. In both countries, the dapivirine ring and CAB PrEP have

been provided through implementation studies and are not yet part of routine PrEP offered by the
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86  ministries of health.

87

88 International donor organizations such as the United States President’s Emergency Plan for

89  AIDS Relief (PEPFAR) and the Global Fund to Fight AIDS, Tuberculosis and Malaria have

90 historically co-financed the procurement and delivery of PrEP in many low- and middle-income
91  countries, including Lesotho and Zimbabwe. Because primary costing studies are typically

92  expensive to conduct and approvals for the dapivirine ring and CAB PrEP are recent, the direct
93  service delivery costs of providing PrEP to clients in the context of routine implementation in
94  settings where PrEP users are free to choose between multiple methods have not been accurately
95  established in many countries [15]. Now that bilateral and multilateral donors are shifting the

96  burden of funding and implementing HIV programs to domestic governments and their partners,
97  the need for greater financial clarity is especially high [16]. As PrEP methods expand options for
98  HIV prevention, understanding their service delivery costs is essential for informing policy and
99  programmatic decisions.

100

101 Methods

102 Setting

103  Catalyzing Access to New Prevention Products to Stop HIV (CATALYST) was a large-scale
104  study funded by PEPFAR through the United States Agency for International Development

105 (USAID) that evaluated the implementation of PrEP choice among more than 6,000 women

106  across 28 public health delivery sites [10]. Starting in 2024, the CATALY ST study team planned
107  to collect and analyze cost data related to oral PrEP, the daviripine ring, and CAB PrEP in three

108  countries—Lesotho, Uganda, Zimbabwe. Most of the intended data were gathered in Lesotho
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109 and Zimbabwe before USAID issued a stop-work order in January 2025 that paused, and
110  subsequently terminated, the study. With supplemental funding from an anonymous donor, we
111 analyzed and present the data for Lesotho and Zimbabwe here.

112

113 Cost data collection

114 This costing study took a healthcare provider perspective, focusing on direct service delivery
115  financial costs (e.g., personnel time, equipment, consumables) for the provision of three PrEP
116  methods. While the addition of dapivirine ring and CAB PrEP was novel in these sites and

117  conducted as part of the CATALYST study, provision was per national guidelines and, therefore,
118  simulated aniticipated routine provision. Between 9 September and 8 November 2024, data

119  collectors used tablets to gather time-motion data for 166 clients receiving PrEP services across
120  all three CATALY ST-participating facilities in Lesotho and for 188 clients receiving PrEP

121 services across all six CATALY ST-participating facilities in Zimbabwe to estimate the resources
122  used during service delivery. This convenience sampling of clients at the health facilities

123  depended on client availability (i.e., facility throughput), facility staff identifying clients for

124  potential participation, and data collector availability (i.e., not with other clients). The study

125 aimed to collect time-motion data for at least five clients receiving each visit-type/method

126  combination in each country. Collecting the minimum number of initiation and refill visits for
127  the dapivirine ring was not possible in either country, in part, due to the low numbers of clients
128  initiating ring once CAB PrEP was introduced.

129

130  After a obtaining written consent from participating clients, data collectors directly observed the

131 clients during the entire health service visit, except for confidential parts of the consultation that
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132  could have caused the client discomfort. Observations indicated each step received in the

133 national guidelines for PrEP service delivery (e.g., client registration, weight and vitals taken,
134  group counseling, medical history taken, HIV testing including pre- and post-test counseling,
135  PrEP eligibility screening, PrEP choice counseling, PrEP prescription given, PrEP dispensed,
136  next appointment scheduled). For the steps in the service delivery process that the data collectors
137  could not directly observe, health service providers recorded data on the steps provided,

138  including start-stop times. These records were then handed to the data collectors. The data

139  collectors also gathered salary data, commodity prices, laboratory costs, and normative

140  expectations regarding all resources used in the different PrEP service delivery steps for each
141  country.

142

143 Data analysis

144  We conducted data analysis using Microsoft Excel to estimate a per-visit cost for each observed
145 initiation and refill visit for each PrEP method for each country; we also estimated annual PrEP
146  costs. We differentiated between visit types because the national guidelines are not the same for
147  an initiation visit versus a refill visit (e.g., lab tests required, months of PrEP dispensed).

148

149  First, we compiled all 166 observations for Lesotho and 188 observations for Zimbabwe into the
150  complete dataset. Next, we excluded seven observations from the dataset for Lesotho and 16 for
151  Zimbabwe because either the visit type or PrEP method had missing data or multiple entries; this
152  is discussed in more detail in the limitations section below. Then, we determined the duration of
153  every step for each of the 331 observations (Lesotho n = 159, Zimbabwe n = 172) with complete

154  data. For each cadre of personnel, annual salaries and benefits were converted to a per-minute
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155  cost, which we multiplied by the number of minutes each provider was observed participating in
156  each client’s service visit. After accounting for any depreciation, equipment, furniture and

157  reusable commodities were similarly converted to per-minute costs that were multiplied by the
158  number of minutes for each step that indicated their use. The costs of single-use commodities
159  were included in each step’s cost based on normative standards for the materials necessary to
160  complete each observed step. To calculate annual costs for oral PrEP and the dapivirine ring, we
161  assumed one initiation visit (dispensing a one-month supply of PrEP) and four refill visits (each
162  dispensing a three-month supply of PrEP) in the year. For CAB PrEP, we assumed one initiation
163  visit and six refill visits (each injecting the same dose of PrEP product) in the year [17]. Finally,
164  we examined differences by visit type, PrEP method, and country. All currency values are

165  presented in 2024 USD.

166

167 Ethical considerations

168  Ethical approvals for this study were secured from the appropriate research review boards,

169  including the Johns Hopkins Bloomberg School of Public Health (23517), the Lesotho National
170  Health and Research Ethics Committee (ID 221-2022), the Medical Research Council of

171 Zimbabwe (MRCZ/A/2996), and the Medicines Control Authority of Zimbabwe (MCAZ

172 CT261/2023).

173

174  Results

175 In Zimbabwe, the average direct costs for initiation and refill visits were lowest for oral PrEP at
176 $13.47 and $21.78, respectively (Fig 1). While the costing team did not observe initiation visits

177  for the dapivirine ring in Zimbabwe, as no new enrolling clients chose the ring during the data
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178  collection period, refill visits for the ring were $42.56. For CAB PrEP, initiation visits were

179  $48.26 and refill visits were $47.40. In contrast, in Lesotho, the average direct costs were higher:
180  oral PrEP was $22.47 for initiation visits and $31.98 for refill visits, followed by the dapivirine
181  ring at $34.27 for initiation visits and $50.70 for refill visits, and then CAB PrEP at $57.22 for
182  initiation visits and $54.20 for refill visits.

183

184  Fig 1. Average direct costs for PrEP provision in Lesotho and Zimbabwe by PrEP method,
185  visit type, and cost category (2024 USD).

186

187  Setting aside the costs of the PrEP products, direct costs were higher in both countries for

188 initiation visits than refill visits for all PrEP methods except oral PrEP in Lesotho, which was
189  $0.01 more expensive on average. In Zimbabwe, the largest cost driver was PrEP products (35-
190  85% of all direct costs) followed by other consumables and supplies (11-42% of all direct costs).
191  In Lesotho, the largest cost driver was PrEP products for all CAB PrEP visits and for refill visits
192  for oral PrEP and the dapivirine ring (45-71% of all direct costs). For initiation visits for oral
193  PrEP and the dapivirine ring, the largest cost driver in Lesotho was other consumables and

194  supplies (e.g., HIV tests, vacutainers, gloves, forms, pregnancy tests), which comprised between
195  41-52% of all direct costs.

196

197  Each PrEP method confers a different duration of protection against HIV infection. We

198  estimated that average normative annual direct costs ranged between $150-$382 in Lesotho and
199  $101-$333 in Zimbabwe (Table 1). We note that, because we did not observe initiation visits for

200  the dapivirine ring in Zimbabwe, annual costs could not be calculated. In both countries, our
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201  estimates show CAB PrEP to be the most expensive PrEP method annually because, if clients
202  attend all scheduled PrEP visits in accordance with national guidelines (i.e., do not need to
203  restart), CAB PrEP requires more total visits in a year than oral PrEP or the dapivirine ring.

204

205 Table 1: Estimated average annual direct costs for each PrEP method with min-max range (2024 USD).

Lesotho (min - max) Zimbabwe (min - max)
Oral PrEP $150.39 ($117.87 - $226.15) $100.59 ($84.71 - $120.70)
Dapivirine Ring $237.07 ($220.59 - $251.86) -
CAB PrEP $382.41 ($326.21 - $498.50) $332.66 ($110.80 - $607.50)

206

207 Discussion

208  These estimates align with previous findings of oral PrEP costs in sub-Saharan Africa [18-20].
209 In Zambia, where the total costs for oral PrEP programming were calculated including demand
210  creation and client support activities, direct service delivery costs represented 35-65% of the

211 total costs for PrEP programming [21]. If this proportion is similar in Lesotho or Zimbabwe,
212  then total oral PrEP service delivery costs likely exceed $175 per user per year.

213

214 While our annual cost estimates assume continuous PrEP use throughout the year, real-world
215  utilization patterns show high levels of discontinuation of PrEP among women throughout the
216  year [22-24]. When we applied the continuation rates reported by Ogalla et al. [22] to our oral
217  PrEP visit costs, the average estimated annual cost per person initiated was $43 in Lesotho and
218  $29 in Zimbabwe, not accounting for the possibility of reinitiating during the year. These figures
219  represent approximately 30% of the normative annual costs for oral PrEP of $150 and $101,

220 respectively. This distinction is critical for budget planning and resource allocation, as healthcare

221  systems must account for both the costs of initiating individuals on PrEP and the reality that

10
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222  most will discontinue treatment during the year, although some may reinitiate PrEP later. Further
223  analyses of the patterns of PrEP use within CATALYST and other studies could better inform
224  estimates of the actual cost per person initiated or per person accessing PrEP per year.

225

226  As health policymakers and program planners face increasing scarcity of financial resources,
227  PrEP may not be as affordable or cost-effective as other investments in health [25]. However, as
228  the options for PrEP methods grow and people are able to choose methods that align with their
229  preferences, the cost-effectiveness of the intervention may continue to improve. Lenacapavir, for
230 example, is a twice annual injection that confers highly effective protection against HIV

231  acquisition, which recently began gaining approval by country governments as a method for HIV
232  prevention and treatment [26, 27]. The annual product cost of Lenacapavir is expected to be

233  close to that of generic oral PrEP [28].

234

235  We note that this study has several limitations. First, service providers recorded some of the data
236  for this study because data collectors were not permitted to observe clients in private

237  consultation rooms; therefore, it is possible that data entry errors occurred that our study’s data
238  collectors could not identify or remedy. When PrEP method or visit type was unclear (4.2% of
239  observed clients in Lesotho, 8.5% in Zimbabwe), we censored observations from our dataset.
240  Similarly, some of the steps conducted and recorded during the client service visits by providers
241  did not relate to PrEP (e.g., family planning method prescription and dispensing); we did not
242  include costs for those steps in the individual or average PrEP direct service costs. Additionally,
243  because the time-motion study followed clients rather than providers, data collectors did not

244  observe the non-client-facing time spent by providers to complete the PrEP service visit without

11
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245  the client present (e.g., charting, reviewing lab results). We could not generate an ex post

246  calculation of non-client facing provider time because no data categorizing provider activities as
247  client-facing versus non-client facing were collected as part of the study [29]. Without non-

248  client-facing provider time, this study underestimates personnel costs in the calculations of each
249  PrEP method. Finally, although the study initially intended to include client observations in

250 Uganda and indirect costs for PrEP services in all countries, the data collectors were not able to
251  collect that information before the study was terminated.

252

253  Conclusions

254  This study is important because to our knowledge it is the first instance of costing PrEP choice in
255  routine implementation. In Lesotho and Zimbabwe, women seeking to avoid HIV infection by
256  using PrEP have a growing array of methods available to meet their needs based on preference
257  and affordability. The direct costs borne by health facilities during PrEP initiation and refill

258  visits are significant, but PrEP serves a critical role in country HIV prevention programs. We
259  recommend that future PrEP studies report costs disaggregated by initiation and refill visits, take
260 continuation and restart rates into account in the analysis, and include the non-client-facing

261  provider time in estimates of facility personnel participation in PrEP service delivery.

262

263  Acknowledgements

264  The authors thank Dr. Steven Forsythe for his contributions to the conceptualization of the
265  costing study and its description in the CATALYST protocol.

266

12


https://doi.org/10.64898/2026.03.05.26347680
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.03.05.26347680; this version posted March 6, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

267  Author contributions

268  Conceptualization: Stegman P, Kripke K.

269  Data curation: Corlis J, Bollinger L, Kapuganti S, Stegman P, Bellows N.

270  Formal analysis: Corlis J, Bollinger L, Kapuganti S, Stegman P, Bellows N.

271 Funding acquisition: Eichleay M, Kripke K.

272  Investigation: Mangenah C, Soothoane R, Gwavava E, Yemeke T, Stegman P.

273  Methodology: Bollinger L, Yemeke T, Eichleay M, Stegman P, Bellows N, Kripke K.
274  Project administration: Gwavava E, Eichleay M, Stegman P, Bellows N, Kripke K.

275  Resources: Ncube G, Marake-Raleie N, Yemeke T, Eichleay M.

276  Supervision: Eichleay M, Stegman P, Kripke K.

277  Validation: Bollinger L.

278  Visualization: Corlis J.

279  Writing — original draft: Corlis J.

280  Writing — review and editing: Bollinger L, Mangenah C, Ncube G, Marake-Raleie N, Soothoane
281 R, Gwavava E, Yemeke T, Eichleay M, Kapuganti S, Stegman P, Bellows N, Kripke K.

282

283 References

[1] Geldsetzer P, Chebet JJ, Tarumbiswa T, Phate-Lesihla R, Maponga C, Mandara E, et al.
Knowledge and attitudes about HIV pre-exposure prophylaxis: Evidence from in-depth
interviews and focus group discussions with policy makers, healthcare providers, and end-
users in Lesotho. PLOS Glob Public Health. 2022;2(10):e0000762. doi:
10.1371/journal.pgph.0000762.

[2] Pretorius C, Schnure M, Dent J, Glaubius R, Mahiane G, Hamilton M, et al. Modelling
impact and cost-effectiveness of oral pre-exposure prophylaxis in 13 low-resource
countries. J Int AIDS Soc. 2020;23:e25451. doi: 10.1002/jia2.25451.

13


https://doi.org/10.64898/2026.03.05.26347680
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.03.05.26347680; this version posted March 6, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

[3]

[4]

[3]

[6]

[7]

[8]

[9]

It is made available under a CC-BY 4.0 International license .

Celum C, Grinsztejn B, Ngure K. Preparing for long-acting PrEP delivery: building on
lessons from oral PrEP. J Int AIDS Soc. 2023;26(S2):¢26103. doi: 10.1002/j1a2.26103.

Bavinton BR, Grulich AE. HIV pre-exposure prophylaxis: scaling up for impact now and
in the future. Lancet Public Health. 2021;6(7):e528-¢533.

Siziba B, Mgodi NM, Ngara B, Chawana TD, Chitukuta M, Mukwekwerere PG, et al.
Prevalence and factors associated with uptake of pre-exposure prophylaxis amongst
women vulnerable to HIV who received HIV antibodies in Antibody Mediated Prevention
HVTN703/ HPTNOS1 trial in Harare, Zimbabwe: a cross-sectional study. BMJ Public
Health. 2024;2:¢000262. doi: 10.1136/bmjph-2023-000262.

Chebet JJ, McMahon SA, Chase RP, Tarumbiswa T, Maponga C, Mandara E, et al.
Stakeholder perspectives on interventions to improve HIV pre-exposure prophylaxis
uptake and continuation in Lesotho: A participant-ranked preferences study. PLOS Glob
Public Health. 2023;3(9):e0001423. doi: 10.1371/journal.pgph.0001423.

Stoner MC, Hawley I, Mathebula F, Horne E, Etima J, Kemigisha D, et al. Acceptability
and Use of the Dapivirine Vaginal Ring and Daily Oral Pre-exposure Prophylaxis (PrEP)
During Breastfeeding in South Africa, Malawi, Zimbabwe, and Uganda. AIDS Behav.
2023;27:4114-4123. doi: 10.1007/s10461-023-04125-w.

National Department of Health. National dapivirine ring implementation guidelines. 2022
(updated). Available: https://files-hivpreventioncoalition.unaids.org/gpc/attachments/south-
africa-ring-guidelines-2-december-2022-signed-updated.pdf. Accessed 1 November 2025.

Baeten JM, Palanee-Phillips T, Brown ER, Schwartz K, Soto-Torres LE, Govender V, et
al. Use of a Vaginal Ring Containing Dapivirine for HIV-1 Prevention in Women. N Engl
J Med. 2016;375: 2121-2132. https://www.natap.org/2016/CROI/nejmoal506110.pdf.

[10] Fonner VA, Irungu E, Conlon M, Akello CA, Gwavava E, K'Orimba K, et al. PrEP choice

in the real world: Results of a prospective cohort study describing uptake and use patterns
of oral PrEP and the dapivirine vaginal ring among women in sub-Saharan Africa. J Int
AIDS Soc. 2025;28(S2):€26457. doi: 10.1002/jia2.26457.

[11] Delany-Moretlwe S, Hughes JP, Bock P, Ouma SG, Hunidzarira P, Kalonji D.

Cabotegravir for the prevention of HIV-1 in women: results from HPTN 084, a phase 3,
randomised clinical trial. Lancet. 2022;399(10337):1779-1789. doi: 10.1016/S0140-
6736(22)00538-4.

[12] Landovitz RJ, Donnell D, Clement ME, Hanscom B, Cottle L, Coelho L. Cabotegravir for

HIV Prevention in Cisgender Men and Transgender Women. N Eng J Med.
2021;385(7):595-608. doi: 10.1056/NEJM0a2101016.

14


https://doi.org/10.64898/2026.03.05.26347680
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.03.05.26347680; this version posted March 6, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

[13] Murombedzi C, Chirinda L, Chareka GT, Chirenje ZM, Mgodi NM. Efficient regulatory
approval of two novel HIV prevention interventions in a resource-limited setting:
experiences from Zimbabwe. Front Reprod Health. 2023;5:1279124. doi:
10.3389/frph.2023.1279124.

[14] Population Council. Population Council Awarded Grand Challenges Canada Grant to
Support the Market Introduction of the Dapivirine Vaginal Ring. 14 November 2023.
Available: https://popcouncil.org/media/population-council-awarded-grand-challenges-
canada-grant-to-support-the-market-introduction-of-the-dapivirine-vaginal-ring/. Accessed
1 November 2025.

[15] Case K, Gomez GB, Hallett TB. The impact, cost and cost-effectiveness of oral pre-
exposure prophylaxis in sub-Saharan Africa: a scoping review of modelling contributions
and way forward. J Int AIDS Soc. 2019;22(9):€25390. doi: 10.1002/jia2.25390.

[16] Meyer-Rath G, Jamieson L, Mudimu E, Snyman K, Ong JJ, Corlis J, et al. Who pays and
what pays off in sexual and reproductive health? A review of the cost and cost-
effectiveness of interventions and implications for future funding and markets. Lancet.
2025;406(10515):2152-2167. doi: 10.1016/S0140-6736(25)01724-6.

[17] World Health Organization. Guidelines on long-acting injectable cabotegravir for HIV
prevention. 2022. Available: https://iris.who.int/server/api/core/bitstreams/f3c82c5c-97¢5-
4651-a4c2-a909eda7eddc/content. Accessed 1 November 2025.

[18] Mangenah C, Nhamo D, Gudukeya S, Gwavava E, Gavi C, Chiwawa P, Chidawanyika S,
et al. Efficiency in PrEP Delivery: Estimating the Annual Costs of Oral PrEP in
Zimbabwe. AIDS Behav. 2022;26(1):161-170. doi: 10.1007/s10461-021-03367-w.

[19] Silke F, Earl L, Hsu J, Janko MM, Joffe J, Memetova A, et al. Cost-effectiveness of
interventions for HIV/AIDS, malaria, syphilis, and tuberculosis in 128 countries: a meta-
regression analysis. Lancet Glob Health. 2024;12(7):E1159-E1173. doi: 10.1016/S2214-
109X(24)00181-5.

[20] Verguet S, Stalcup M, Walsh JA. Where to deploy pre-exposure prophylaxis (PrEP) in
sub-Saharan Africa? Sex Transm Infect. 2013;89:628-634. doi: 10.1136/sextrans-2012-
050891.

[21] Hendrickson C, Long LC, van Rensburg C, Claassen CW, Njelesani M, Moyo C, et al. The
early-stage comprehensive costs of routine PrEP implementation and scale-up in Zambia.
PLOS Glob Public Health. 2022;2(11):¢0001246. doi: 10.1371/journal.pgph.0001246.

[22] Ogolla M, Nyabiage OL, Musingila P, Gachau S, Odero TM, Odoyo-June E, et al. Uptake
and continuation of HIV pre-exposure prophylaxis among women of reproductive age in
two health facilities in Kisumu County, Kenya. J Int AIDS Soc. 2023;26:¢26069. doi:
10.1002/j1a2.260609.

15


https://doi.org/10.64898/2026.03.05.26347680
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.03.05.26347680; this version posted March 6, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

[23] Heilmann E, Okuku J, Itoh M, Hines JZ, Prieto JT, Phiri M, et al. Measuring Oral Pre-
exposure Prophylaxis (PrEP) Continuation through Electronic Health Records during
Program Scale-Up among the General Population in Zambia. AIDS Behav.
2023;27(7):2390-2396. doi: 10.1007/s10461-022-03966-1.

[24] Nwosu KD, Kalaiwo A, Ng’ambi W, Oyelaran O, Umoh P, Estill J, et al. Oral PrEP
continuation rates among key populations in Nigeria: a retrospective cohort study of a
large-scale HIV prevention programme. BMJ Glob Health. 2025;10:¢018739. doi:
10.1136/bmjgh-2024-018739.

[25] Garnett GP, Herbeck JT, Akullian A. The changing cost-effectiveness of primary HIV
prevention: simple calculations of direct effects. J Int AIDS Soc. 2025;28:€26494. doi:
10.1002/j1a2.26494.

[26] Phillips A, Smith J, Bansi-Matharu L, Sikwese K, Kityo C, Flexner C, et al. Potential
impact and cost-effectiveness of long-acting injectable lenacapavir plus cabotegravir as
HIV treatment in Africa. Nature Communications. 2025;16:5760. doi: 10.1038/s41467-
025-60752-y.

[27] Wu L, Kaftan D, Arrouzet C, Saravis AL, Patel N, Bershteyn A, et al. EE446 Health and
Budget Impact of Lenacapavir for HIV Pre-Exposure Prophylaxis in South Africa, Western
Kenya, and Zimbabwe: A Modeling Analysis. Value Health. 2024;27(12):S143, 2024. doi:
10.1016/j.jval.2024.10.727.

[28] Gates Foundation. Gates Foundation Partners With Indian Manufacturer to Drive Down
Cost of, Accelerate Access to Groundbreaking HIV Prevention Tool. 2025. Available:
https://www.gatesfoundation.org/ideas/media-center/press-releases/2025/09/hiv-
prevention-lenacapavir. Accessed 7 January 2026.

[29] Bollinger L, Corlis J. Including non-client-facing provider time in calculating costs of
health services. medRxiv. 2025. doi: 10.1101/2025.06.04.25328992.

284

16


https://www.gatesfoundation.org/ideas/media-center/press-releases/2025/09/hiv-prevention-lenacapavir
https://www.gatesfoundation.org/ideas/media-center/press-releases/2025/09/hiv-prevention-lenacapavir
https://doi.org/10.64898/2026.03.05.26347680
http://creativecommons.org/licenses/by/4.0/

£E0

Cost

4

(=]

52

=

b

Mo, of Cleents Obeerved
Total Direct Costs
W FIEF Praducts
m Othar Consumables & Supplies
W Equipment & Fumiture
B Persgnnel

Fig 1

Iniziatiocn

28
$22.47
2475
$11.Mm
2018
$5.83

Ol PrEP

Fedill

14
3198
£14.35
£13.09

2012
#4.51

Intiaticn Reefill
Dapdairine Ring
Lesatho
2 4
$34.27 $50.70
1200 20500
$14.12 4825
20030 20017
3785 $6.28

Imitiation Refill Initiation Refill Initiation Redill Iniziation Reill
CAal RIEP Cral PIEP Crapivirine Ring CAB MER
Zimibabwe
GX 4% 16 12 i & 45 &5
5722 5420 $13.47 $21.78 4 $42.56 $a8.26 $47.40
21501 £35.01 $4.75 1426 - 36,00 £35.01 £35.01
£14.59 $13.27 45.65 $4.79 4 §4.85 $9.33 £3.24
20,27 021 £0.05 £0.03 1. 20.04 2007 L0065
$7.35 $5.71 $3.02 $2.71 3 $187 23.85 £3.09


https://doi.org/10.64898/2026.03.05.26347680
http://creativecommons.org/licenses/by/4.0/

