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Background

Clinical trials among several populations have shown that 

oral antiretrovirals (ARVs) containing 

tenofovir/emtricitabine—called oral Pre-Exposure 

Prophylaxis (PrEP)—used by HIV-negative individuals to 

prevent HIV acquisition, are safe and effective. 

Many countries are incorporating oral PrEP into their 

combination prevention strategies following 2015 guidance 

from the World Health Organization on oral PrEP for 

individuals at substantial risk of contracting HIV. However, 

an information gap in incidence, risk, and patterns of use 

has made prioritizing populations and individuals for PrEP

use challenging. Thus, in an effort to inform oral PrEP policy 

and programs, the USAID-funded Health Policy Plus (HP+) 

project applied a new mathematical modeling approach to 

estimate the impact and cost-effectiveness of providing oral 

PrEP to different subpopulations in 13 countries.

Methods

Through in-depth consultations in four of the 13 countries, 

HP+ developed an analytical framework and modeling 

approach to evaluate the impact, cost-effectiveness, and 

total cost of scaling-up PrEP in different risk groups and 

geographies. To estimate HIV incidence by risk group and 

subnational geographic setting and examine the impact of 

oral PrEP through 2030 in the context of national HIV 

prevention programs, HP+ used the Incidence Patterns 

Model (IPM) in combination with an adaptation of the Goals 

model. This adaptation incorporated additional risk groups 

using adjustment factors in Goals based on incidence ratios 

derived from IPM. 

Three rollout scenarios were modeled (Table 1), examining 

the cost and impact of providing oral PrEP to the most 

common priority populations, identified during consultations: 

female sex workers (FSW), sero-discordant couples (SDC), 

and medium-risk adolescent girls and young women 

(AGYW). Medium-risk AGYW were defined in the model to 

be women ages 15-24 who were not FSW or in SDC but 

had multiple partners. In Mozambique, the age range for 

AGYW was 18-24 years. In Lesotho and eSwatini it was 15-

29 years, based on survey data indicating high incidence in 

this age range. 

Methods (continued)

Table 1. Oral PrEP Rollout Scenarios

Oral PrEP Rollout Risk Groups 

1 Female sex workers + sero-discordant couples

2 Populations in scenario 1 + medium-risk adolescent 

girls and young women in regions with HIV incidence 

higher than the median 

3 Populations in scenario 1 + medium-risk adolescent 

girls and young women across all regions

Coverage of oral PrEP followed a logistic growth curve that 

started at zero in 2017 and reached 50% of the target 

population by 2030. The default assumptions included 50% 

oral PrEP adherence, achievement of “90-90-90” 

antiretroviral therapy (ART) targets by 2020, and 90% 

coverage of voluntary medical male circumcision (VMMC) 

by 2020. Percent impact was defined as the number of HIV 

infections averted by rolling out oral PrEP divided by the 

total number of HIV infections without PrEP (Formula 1):

Sensitivity analyses (not shown here) examined how 

varying levels of scale-up of ART and VMMC would affect 

the results. Other sensitivity analyses varied adherence and 

unit cost.

New Infections (without PrEP) – New Infections (with PrEP)
New Infections (without PrEP) 

Formula 1. Percent impact from PrEP

Results

Relative Impact

In many cases, the vast majority of HIV infections averted 

by oral PrEP were achieved by providing PrEP to FSW and 

SDC. We see this in Figure 1, where the percent impact in 

Scenarios 2 and 3 is not much greater than that of Scenario 

1 in most countries. 

In Lesotho, eSwatini, Mozambique, Uganda, and Kenya, 

however, substantial additional impact was achieved when 

AGYW were also included in PrEP rollout. 

Cost-Effectiveness

Patterns of cost-effectiveness by rollout scenario varied 

across countries, with cost per HIV infection averted ranging 

from US$7,403 in Lesotho for FSW/SDC to US$345,027 in 

Haiti for FSW/SDC and medium-risk AGYW (Table 2).

Results (continued)

Figure 1. Percent impact from rolling out 

oral PrEP, by country and rollout 

scenario, 2018-2030
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Source: HP+ analysis

Table 2. Cost per HIV infection averted, 

2018-2030

FSW/SDC

FSW/SDC + 

Geog. Targeted 

AGYW

FSW/SDC + 

AGYW

Zambia 13,045 14,376 18,113

eSwatini 7,987 16,766 21,766

Lesotho 7,403 19,343 22,374

Mozambique 25,976 24,960 30,464

Malawi 19,093 21,914 30,771

Uganda 16,351 21,803 32,364

Zimbabwe 12,838 20,241 35,333

Ethiopia 18,982 21,595 36,874

Namibia 31,045 46,957 98,198

Tanzania 41,584 58,314 109,823

Kenya 35,271 70,112 135,020

Nigeria 74,243 138,047 316,939

Haiti 85,023 129,946 345,027

Source: HP+ analysis

Conclusions

Oral PrEP is an important component of combination HIV 

prevention programs, given its potential to protect highly 

vulnerable and underserved populations. Even in the 

context of 90-90-90 achievement and modest assumptions 

about PrEP uptake and adherence, our modeling results 

demonstrate that oral PrEP can provide additional impact 

in preventing new HIV infections. Countries involved in this 

modeling exercise also expressed interest in a target-

setting and program monitoring tool to further guide 

strategic decision making.

Limitations

The following model inputs have high levels of uncertainty 

that affect the model’s findings: HIV incidence by risk group 

and geography, subpopulation size estimation, unit cost by 

country and subpopulation, levels of PrEP adherence, and 

future scale-up of ART and VMMC. Differences in any of 

these parameters from the values used in the analysis will 

lead to changes in overall and relative impact and cost-

effectiveness estimates. Furthermore, several additional 

priority populations identified by countries were not 

included in this analysis due to limited or weak incidence 

data, including fishing communities, truck drivers, and 

miners. 

Cost-Effectiveness

The results of this analysis will be used to assist countries 

in determining country-specific oral PrEP strategies. Our 

results demonstrate that there is often a trade-off between 

overall impact and cost-effectiveness that will need to be 

weighed when planning which populations should be 

prioritized for oral PrEP. Countries will also need to 

consider additional factors, such as equity, human rights, 

and implementation realities. 
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