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To:  Carl Schmid, Kevin Herwig, HIV+Hepatitis Policy Institute 

From: Sophia D’Angelo, Laurel Bates, Amanda Honeycutt 

Date: November 28, 2023 

Subject: Memorandum on the Updated HIV Incidence Assumptions for the PrEP 

Cost Calculator 

 

Background 

Our pre-exposure prophylaxis (PrEP) Cost Calculator estimates the number of human 

immunodeficiency virus (HIV) infections averted through oral and long-acting PrEP use. We 

also estimate the cost ($2021) per HIV infection averted for our proposed national PrEP program 

Honeycutt et al. (2022). The “Results” tab of the PrEP Cost Calculator shows the estimated 

person-years of HIV infections averted by transmission group and in total over the selected time 

horizon (1-10 years, 5-year default).  

As part of the latest PrEP Cost Calculator updates, RTI conducted further research to refine our 

assumptions for HIV incidence for individuals on PrEP and not on PrEP by formulation and 

transmission group. In this memo, we summarize our findings from the literature and explain our 

methods for updating the HIV incidence components of the PrEP Cost Calculator.  

HIV Incidence Assumptions for Men Who Have Sex with Men (MSM) 

We based our assumptions for MSM HIV incidence on data from a Professional Society for 

Health Economics and Outcomes Research (ISPOR) presentation by Davis et al. (2022) on the 

cost effectiveness of long-acting injectable cabotegravir (CAB-LA, or Apretude®) for PrEP in 

the United States. This presentation was informed by published data from Landovitz et al. (2021) 

and unpublished HPTN 083 data. We further discussed these data with one of the researchers, 

Dr. Anita Brogan, Vice President of Decision Analytic Modeling, RTI Health Solutions, to 

ensure we applied these data appropriately to our PrEP Cost Calculator.  

We assumed that MSM not on PrEP have an HIV incidence of 3.25 events per 100 person-years 

(Table 1). For MSM on oral PrEP, we assumed an HIV incidence of 1.22 events per 100 person-

years. For MSM on long-acting PrEP, we assumed an HIV incidence of 0.37 events per 100 

person-years.  

HIV Incidence Assumptions for Heterosexuals (HETs) 

Our assumptions for HET incidence for those on PrEP versus not on PrEP were also based on 

data from Davis et al. (2022). However, this study only examined HIV incidence rates for HET 

females. We searched the literature but did not find any other data source for HIV incidence rates 

for HET males. Due to the lack of available data, we used the cisgender women (i.e., HET 

female) values from Davis et al. (2022) to represent all HETs. We believe this is a reasonable 
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approach given that HIV prevalence rates are similar for HET males and females at an increased 

risk for HIV (2019 NHBS HET cycle: CDC, 2021).  

In our PrEP Cost Calculator, we assumed that HETs not on PrEP have an HIV incidence of 2.73 

events per 100 person-years (Table 1). For HETs on oral PrEP, we assumed an HIV incidence of 

1.85 events per 100 person-years. For HETs on long-acting PrEP, we assumed an HIV incidence 

of 0.15 events per 100 person-years. 

HIV Incidence Assumptions for People Who Inject Drugs (PWID)  

To estimate HIV incidence among PWID not on PrEP, we used methods from Sullivan et al. 

(2023). These methods include a formula for calculating HIV incidence for PWID not on PrEP 

using the following inputs: overall incidence, number eligible for PrEP, number on PrEP, percent 

of all diagnoses that are among people eligible for PrEP versus not, and the percentage the year 

individuals on PrEP are covered by PrEP (i.e., persistence). 

Overall incidence, number eligible for PrEP, and number on PrEP for PWID were identified 

through sources described in Honeycutt et al. (2022). All PWID were considered eligible for 

PrEP. To identify PrEP persistence among PWID we searched the literature but did not identify 

data specific to PWID. Therefore, we back calculated the implicit PrEP persistence values 

required to achieve the HIV incidence rates for HETs and MSM in Davis et al. (2022) using the 

Sullivan et al. (2023) approach. We found that Davis et al. (2022) implied 100% PrEP coverage 

throughout the year. Using this value for persistence, we calculated that PWID not on PrEP have 

an HIV incidence rate of 5.87 events per 100 person-years (Table 1). 

For HIV incidence rates among PWID on PrEP, we searched the literature but were unable to 

find a data source for these values. Therefore, we decided to take the weighted average of the 

HIV incidence values for MSM and cisgender women from Davis et al. (2022). Our weights 

were from Handanagic et al. (2021) which provides data on the proportions of PWID who are 

male, female, and transgender (Table 1). Making a simplifying assumption that all transgender 

individuals in this sample are transgender women (TGW), this provides PWID proportions of 

68% male/TGW and 32% cisgender women.   

For PWID on oral PrEP, we estimated an HIV incidence of 1.42 events per 100 person-years 

(Table 1). For PWID on long-acting PrEP, we estimated an HIV incidence of 0.30 events per 100 

person-years. 
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Table 1. Assumptions for Estimated HIV Incidence Per 100 Person-Years by Transmission 

Group and PrEP Formulation  

Transmission 

Group 
No PrEP 

Oral 

PrEP* 

Long-

Acting 

PrEP† 

% of the 

Year on 

PrEP 

Source(s) 

MSM 3.25 1.22 0.37 N/A 
Davis et al. (2022); 

Landovitz et al. (2021) 

HETs‡ 2.73 1.85 0.15 N/A 
CDC (2021); Davis et al. 

(2022) 

PWID§ 5.87 1.42 0.30 100% 

Davis et al. (2022);  

Handanagic et al. (2021); 

Honeycutt et al. (2022); 

Sullivan et al. (2023) 

*Oral PrEP includes tenofovir alafenamide (TAF/FTC, or Descovy®) and tenofovir disoproxil 

fumarate/emtricitabine (TDF/FTC, or Truvada®). Note that TAF/FTC is not indicated for individuals assigned 

female at birth.   

†Long-acting injectable cabotegravir (CAB-LA, or Apretude®) 

‡We assumed the values for cisgender women apply to all HETs.  

§We used the methods from Sullivan et al. (2023) to calculate the HIV incidence rate without PrEP for PWID. For 

on-PrEP incidence among PWID, we took the weighted average from Handanagic et al. (2021) (weights: 68% 

MSM/TGW, 32% cisgender women) of the MSM and HET values from Davis et al. (2022).  

 

Results  

After updating the PrEP Cost Calculator with the above assumptions for HIV incidence by PrEP 

formulation and transmission group, we generated refined estimates of HIV infections averted. 

We estimate that expanding PrEP could result in 139,296 person-years of HIV infections averted 

over 10 years (Table 2 and Figure 1).  

The largest share of these person-years would be for MSM, at approximately 70%. Assuming 

annual HIV treatment costs of $28,950 per person per year in 2019 dollars, or $30,510 in 2021 

dollars1 (Bingham et al., 2021), results suggests medical cost savings from avoided HIV 

treatment of more than $4.25 billion over 10 years. 

By transmission group, we estimate 97,445 person-years of HIV infections averted for MSM, 

17,753 person years of HIV infections averted for HETs, and 24,098 person-years of HIV 

infections averted for PWID over 10 years. In terms of costs for our proposed national PrEP 

program, we estimate that it would cost $44,371 per HIV infection averted over 10 years. 

 
1 Per person per year costs are estimated as undiscounted lifetime costs divided by overall additional life expectancy 

from Bingham and colleagues (2021; Table 3). 
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Table 2. Estimated Person-Years of HIV Infections Averted Through Oral and Long-

Acting PrEP Use Over 10 Years 

Estimated Person-

Years of HIV 

Infections Averted 

Men Who 

Have Sex with 

Men 

Heterosexuals 
People Who 

Inject Drugs 

All Risk 

Transmission 

Groups 

Total 97,445 17,753 24,098 139,296 

 

 

Figure 1. HIV infections expected (thousands) over 10 years without PrEP, among oral PrEP 

users, and among long-acting PrEP users by transmission group (N = 12,664,911 person-years of 

people eligible for PrEP over 10 years).  
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