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Abstract

Risk of HIV infection is high in Chinese MSM, with an annual HIV incidence ranging from 3.41 

to 13.7/100 person-years. Tenofovir-based PrEP is effective in preventing HIV transmission in 

MSM. This study evaluates the epidemiological impact and cost-effectiveness of implementing 

PrEP in Chinese MSM over the next two decades. A compartmental model for HIV was used to 

forecast the impact of PrEP on number of infections, deaths, and disability-adjusted life years 

(DALY) averted. We also provide an estimate of the incremental cost-effectiveness ratio (ICER) 

and the cost per DALY averted of the intervention. Without PrEP, there will be 1.1–3.0 million 

new infections and 0.7–2.3 million HIV-related deaths in the next two decades. Moderate PrEP 

coverage (50%) would prevent 0.17–0.32 million new HIV infections. At Truvada’s current price 

in China, daily oral PrEP costs $46,813–52,008 per DALY averted and is not cost-effective; on-

demand Truvada reduces ICER to $25,057–27,838 per DALY averted, marginally cost-effective; 

daily generic tenofovir-based regimens further reduce ICER to $3675–8963, wholly cost-effective. 

The cost of daily oral Truvada PrEP regimen would need to be reduced by half to achieve cost-

effectiveness and realize the public health good of preventing hundreds of thousands of HIV 

infections among MSM in China.
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Introduction

Despite increasing evidence of the efficacy and safety of pre-exposure prophylaxis (PrEP) 

using the dual combination tenofovir (TDF) and emtricitabine (FTC), China has not yet 

integrated PrEP into its portfolio of HIV prevention interventions and PrEP is not available 

in China. A highly effective biomedical prevention approach, PrEP involves people who are 

HIV-negative taking daily oral antiretrovials to prevent HIV acquisition. A systematic review 

and meta-analysis that included data from 15 randomized controlled trials and 3 real-world 

observational studies and demonstration projects showed that PrEP was safe and highly 

effective in reducing the risk of HIV infection across different populations [1]. Strong 

evidence across multiple studies supported the efficacy of daily oral TDF-based PrEP; only 

one study to date has tested an on-demand regimen, reporting an 86% reduction in HIV 

acquisition among highly-sexually active MSM who were randomized to “on demand” 

dosing as compared to those receiving placebos [2]. This review also documented that 

infection with drug-resistant HIV while on PrEP was very rare and most such cases occurred 

in individuals who started PrEP during the HIV acute infection period [1].

Globally, over 200,000 people are estimated to have initiated PrEP since approval of 

TDF/FTC by the US Food and Drug Administration in 2012 [3]. The promise of PrEP in 

combination with treatment as prevention (TasP) is starting to be visible at the population 

level in major urban centers in the US, Western Europe, and Australia as new diagnoses are 

decreasing among MSM for the first time since mandatory reporting of HIV began [4–7]. 

Public health authorities in 29 countries have approved the use of PrEP [8] and the World 

Health Organization (WHO) recommends the use of antiretrovirals as pre-exposure 

prophylaxis for “all HIV-negative individuals at substantial risk of acquiring HIV” and 

specified the use of tenofovir-containing PrEP regimens for any sub-population in which 

HIV incidence is greater than 3 per 100 person-years [9].

All available evidence indicates that incidence rates exceed 3 per 100 person-years among 

MSM in China, suggesting that PrEP could be a promising intervention in China. HIV 

prevalence among MSM is estimated at 8% nationally, with high variability reported across 

the country [10]. Incidence estimates from cohort, serial cross-sectional, and assay-based 

studies suggest that the epidemic is still in a phase of growth, with incidence rates ranging 

from 3.41 to 13.7/100 person-years [11–13]. Awareness of PrEP remains relatively low but 

increasing over time, with studies reporting PrEP awareness rates from 3 to 33% among 

MSM [14–16]. Studies report a wide range of willingness to use oral PrEP from 19 to 79% 

across different studies [14–20].

Numerous PrEP modelling and cost-effectiveness studies have been published in the 

literature covering a diverse range of cities and countries [21–38]. While all studies have 

shown that implementation of PrEP would have an epidemiological impact, its cost-

effectiveness varies greatly by the assumptions driving the model and the epidemiological 
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context. Previous modelling studies have indicated that PrEP has to target specific high-risk 

MSM subgroups, such as MSM with a large number of sexual partners or those with HIV+ 

partners, to be cost-effective [25, 27, 28, 32, 39]. In addition, PrEP cost-effectiveness in 

high-income countries is often worse than in low and middle-income countries. For 

example, the annual cost of daily oral PrEP was estimated between $9000 and 20,000 in the 

United States [36, 40], $8300 in the Netherlands [34], and only $525–830 in Peru [24]. 

Mathematical modelling has been widely used for effectiveness and cost-effectiveness 

evaluation in HIV programs [41, 42]. In this study, we aim to evaluate the potential 

population impact and cost-effectiveness of PrEP for HIV among Chinese MSM over the 

next two decades based on a compartmental model.

Methods

We constructed a deterministic compartmental model among Chinese MSM to forecast the 

HIV epidemic over the next two decades. This model simulated multiple scenarios of no 

intervention and various PrEP interventions among high-risk Chinese MSM (Supplementary 

Materials). By comparing PrEP interventions with no intervention, we predicted the number 

of averted infections, deaths, and DALY with the introduction of oral PrEP over a 20-year 

horizon. We also investigated the model’s sensitivity on epidemiologic and cost-

effectiveness results based on variations in PrEP efficacy, PrEP cost and proportion of high-

risk MSM.

Data Sources

We collected various parameters, including demographic, behavioral, biological, 

epidemiological and cost data, from published peer-reviewed articles, domestic government 

reports, international reports (WHO, UNAIDS), and key experts. Demographic parameters 

included the population size of sexually-active MSM at any given time and the number of 

people entering and leaving this population each year due to natural population growth. 

Behavioral parameters included the number of male sex partners, number of anal sex acts 

per partner per year, and coverage and efficacy of condoms. Biological parameters included 

transmission possibility of HIV per anal sex act, rate of HIV progression and mortality rates 

in each disease stage. Epidemiological parameters included HIV prevalence, number of new 

diagnoses, AIDS-related deaths, number of MSM newly-initiating ART and total number of 

MSM currently on ART. Cost data included drug provision, test kits for HIV and other 

sexually transmitted infections (STIs, syphilis, gonorrhoea and chlamydia), ART and viral 

load testing based on queries to infectious disease hospitals and municipal CDCs in seven 

urban centers in China. For indicators with multiple references, we estimated the best point 

estimate with lower/upper bounds, whereas for a single data value, we assumed ± 25% 

uncertainty (Supplementary Materials).

Population Size Estimate

We estimated 8.2 million Chinese men as sexually-active MSM (2% of sexually-active male 

population) [43]. We define “high-risk MSM” as those who satisfied at least one of the 

following: (1) reported more than ten anal sex partners in the past 6 months; (2) reported 
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condomless anal sex in the past 6 months; (3) diagnosed with an STI in the past 6 months. 

We previously estimated that approximately 20% of Chinese MSM have more than ten sex 

partners over the past 6 months [44] and ~ 40% of Chinese MSM did not use condom in 

their last sex act [45]. We therefore categorized 30% (20–40%) of Chinese MSM as “high-

risk,” consistent with the percentage reported in Thailand [41]. HIV prevalence in Chinese 

MSM was about 8%, corresponding to 210,000 MSM living with HIV in 2016 [46]. HIV 

screening rate was estimated at around 53% in Chinese MSM [47, 48] and 8–20% of people 

living with HIV on ART were MSM [49] (Fig. 1). By excluding MSM who are already 

living with HIV, we estimated 2.5 million high-risk MSM were PrEP-eligible.

Model Construction

HIV disease progression is described in detail in Figure S1. In brief, we simulated six 

disease progression stages: (1) susceptible; (2) infected but undiagnosed; (3) diagnosed but 

untreated; (4) on 1st-line treatment; (5) treatment failure and (6) on 2nd-line treatment. HIV-

infected MSM were further stratified into five CD4 categories, resulting in a total of 31 

compartments representing 31 health statuses respectively. Transitions between these stages 

were marked by the acquisition probability, HIV screening coverage, treatment initiation 

rate, treatment failure rate and mortality rate, respectively (Figure S1). The compartmental 

model was represented as a system of differential equations (Supplementary Materials).

Probability of HIV Acquisition in MSM

We assumed that HIV is predominantly transmitted among MSM via condomless anal sex. 

This model does not differentiate between insertive and receptive anal sex; the per-act 

transmission probability is estimated as the average of the two. Probability of HIV 

acquisition is a function of per-act transmission probability, the number of anal sex partners, 

frequency of anal sex, the condom use coverage and the effectiveness of condoms. 

Probability of HIV acquisition is also proportional to HIV prevalence. HIV+ individuals 

treated with ART are considered “virally-suppressed” and do not transmit the virus [50]. The 

detailed expression of the function is shown in the Supplementary Materials.

Sexual Mixing in Chinese MSM

Sexual mixing between high-risk and low-risk MSM was represented by a matrix sexual 

“assortativity,” which described the percentage of sexual partnerships within or across risk 

populations [51]. The assortativity, also called “mixing index,” denoted the level of mixing 

and is often represented as the ratio of the sum of the off-diagonal entries in the mixing 

matrix and the sum of diagonal entries [52]. The mixing index approaches zero when there is 

no sexual mixing between the subgroups and increases to an asymptotic value when 

subgroups are “well-mixed.” In our model, the sexual mixing matrix satisfies three 

constraints: (1) overall percentage of partnerships adds up to 100% in both populations; (2) 

the sexual mixing index was assumed to be 0.5 to represent intermediate-mixed level of 

sexual contact between high-risk and low-risk MSM; (3) the number of partnerships with 

low-risk partners in high-risk MSM is identical to the number of partnerships with high-risk 

partners in low-risk MSM. This matrix was integrated in the model to calculate the number 
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of partnerships and frequency of sexual acts within and between risk groups, which 

informed the probability of HIV acquisition.

Model Calibration

We sampled behavioral and epidemiological parameters between their corresponding 

uncertainty bounds using Latin Hypercube sampling [53]. For each created set of data, we 

simulated the epidemic trend and compared with collected epidemiological data. The 

difference between modelled prediction and actual data was measured by the sum of squared 

residuals, which was regarded as “goodness of fit” of the simulation [54]. The sampling and 

simulation procedures were repeated 1500 times; we ranked the goodness of fit in an 

ascending order and the top 1% of calibrated simulations were selected to represent the 

epidemic for further calculations and projections (Figure S2).

Epidemic Projection and Cost-Effectiveness Analysis

Based on the calibrated model, we forecast HIV epidemic trends and assessed intervention 

effects with multiple PrEP regimens. Our model projected the epidemic trends based on the 

assumption that the current behavioural and epidemio-logical parameters remained 

unchanged during the period of projection. The combination TDF/FTC, known by the brand 

name Truvada (Gilead Sciences Inc., Foster City, California), and tenofovir alone have been 

recommended as effective PrEP agents by the WHO; however tenofovir alone is not 

currently being used in any PrEP programs to our knowledge. We estimated the total PrEP 

cost with daily Truvada, on-demand Truvada (estimated as four times per week), daily 

generic TDF and daily generic TDF/lamivu-dine (3TC) (Supplementary Materials). Cost 

estimates were based on independent queries to seven infectious disease hospitals that 

prescribe Truvada, generic TDF and generic 3TC for treatment or as a component of a post-

exposure prophylaxis regimen. The cost of each of these medications was equivalent across 

all queries due to pricing regulations for ARVs in the Chinese health system.

We assumed PrEP use between 2018 and 2037 with coverage levels of 20, 50 and 80% in 

high-risk MSM. Implementation of PrEP requires regular HIV and STI screening every 6 

months so these testing costs were included. Limited data exists on duration and patterns of 

PrEP use over time. One survey on PrEP uptake and discontinuation in a US cohort of 1071 

gay and bisexual men reported that among 203 participants who were on PrEP at baseline, 

15% (31/203) had discontinued PrEP use at the 24-month follow-up visit [55]. In addition, it 

has been documented that the use of HIV prevention strategies, including PrEP, is variable 

over the life cycle and is likely to change based on relationship status, stage of life, 

substance use, immigration status, and other contextual factors [55–58]. In the absence of 

robust data on mean duration of use, we made an assumption that on average, an individual 

on PrEP will use PrEP continuously for 5 years.

We repeated the same simulation but delayed implementation initiation of PrEP to 2023. In 

all scenarios, we calculated HIV prevalence, number of new infections and diagnoses, HIV-

related deaths, and number of MSM on ART. We compared these indicators with the status 

quo (no PrEP) to estimate the number of new infections, deaths and DALY averted over the 
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next two decades due to PrEP. We used 3% as the discounting rate in our economic analysis. 

If the cost of each averted DALY was lower than three times the per capita gross domestic 

product (GDP), we deem the intervention as cost-effective [59]. In China, per-capita GDP 

was $8126 in 2016 [60].

We followed the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) 

checklist in our analysis (details in the Supplementary Materials).

Sensitivity Analysis

We included uncertainties in all epidemiological, behavioral and biological parameters. 

These uncertainties were reflected in the 95% confidence intervals estimated in the outcome 

variables (Table 1). The proportion of high-risk MSM is a key population variable, but with 

the least available supporting data. We conducted a sensitivity analysis on model outcomes 

by adjusting this proportion to 20 and 40% (Table S4–5). We also adjusted the duration of 

PrEP use between 2 and 10 years as part of sensitivity analysis (Table S6–7).

Results

Forecasting the Epidemic Status Quo

The model forecasts that in the absence of PrEP, HIV prevalence in MSM will continue to 

rise over the next two decades. By 2037, HIV will infect 21.6% (9.6–29.3%) of MSM in 

China. Cumulatively, about 2.3 (1.1–3.0) million new HIV infections would occur between 

2018 and 2037. However, due to the increasing number of HIV-infected MSM initiating 

treatment, the number of annual HIV infections would decrease from 122,210 (65,452–

146,232) in 2018 to 93,993 (68,763–110,710) in 2037. Given current rates of diagnoses and 

treatment initiation among MSM, the model predicts that an additional 750,091 (399,731–

932,457) MSM would initiate ART over the next two decades (Fig. 2). With this epidemic 

trend, we forecasted a total number of 1,846,449 (703,343–2,338,973) HIV deaths and 

3,331,255 (1,302,443–4,324,996) DALYs would occur over the next two decades in the 

absence of PrEP. This will result in a total of US $5143 (2452–6290) million HIV-related 

medical costs [ART cost US $4106 (1977–4997) million; viral load cost US $862 (415–

1033)] million for Chinese MSM in the same period.

Impacts and Cost‑Effectiveness of PrEP

An assumption of PrEP coverage of 20, 50, and 80% would enable 0.5, 1.2, and 2.0 million 

MSM to receive preventive intervention, respectively. Moderate coverage (50%) will reduce 

HIV prevalence to 19.8% (8.8–26.8%) by 2037. The model also forecasts a reduction in the 

number of individuals requiring ART by 38,589 (9747–67,431) and the number of person-

years on ART by 202,516 (73,003–333,027). Furthermore, 248,697 (177,677–319,718) new 

infections, 135,916 (92,864–178,967) deaths and 572,983 (401,864–744,102) DALY would 

be averted over the next two decades.

Daily Truvada costs about US $3500 per person-year in China. If 50% of eligible high risk 

MSM initiated daily oral Truvada for an average usage period of 5 years per person, the total 

spending on PrEP would be US $29.6 (22.2–37.1) billion over the period from 2018 to 2037. 
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It would cost $113,290 (108,950–117,630), 7$209,848 (194,636–225,061) and $49,410 

(46,813–52,008) to avert one new HIV case, death and DALY, respectively. At this drug 

price, the cost required to avert one DALY is well beyond three times China’s per capita 

GDP ($8100 in 2016) and hence deemed not cost-effective.

On-demand Truvada (four doses per week) would cost ~ $1800 per person-year in China and 

$15.9 [8–19] billion over the next 20 years for the whole PrEP program. Although this 

would reduce the cost to avert one DALY to $26,448 ($25,057–27,838), it remains slightly 

above the cost-effectiveness threshold. In contrast, replacing Truvada with daily generic 

TDF (~ $790/person-year) or TDF/3TC (~ $1040/person-year) would reduce cost to $6.8 

(5.1–8.5) and $9.0 (6.8–11.3) billion, respectively; the cost to avert one DALY would be 

reduced to $4529 ($3675–6805) and $5964 (4840–8963), respectively. These two scenarios 

were cost-effective (Table 1). We estimated that the cost of PrEP needs to be below a 

threshold of $1700/person-year to be cost-effective.

Impacts of Delaying PrEP Initiation to 2022

Postponing access to PrEP for MSM in China would reduce its population impacts and cost-

effectiveness. Compared with “no PrEP,” delaying PrEP initiation to 2023 would still avert 

167,484 (117,169–206,409) new HIV infections, 85,828 (54,325–101,131) HIV-related 

deaths and 363,927 (239,507–442,346) DALYs by 2037 with 50% PrEP coverage (Table 1). 

However, compared to immediate implementation in 2018, the delay would lead to an 

additional 88,726 (60,531–113,340) new infections, 69,342 (38,589–77,911) deaths and 

240,813 (162,436–301,839) DALYs.

Using daily Truvada as PrEP amounted to a total PrEP spending of USD $22.6 (17.0–28.3) 

billion over the next 15 years. This corresponds to an ICER of $67,355 ($63,900–70,810) for 

each DALY averted, hence not cost-effective. Similarly, on-demand Truvada would cost 

$36,053 (34,204–37,903) for each DALY averted, also not cost-effective. In contrast, using 

daily generic TDF and TDF/3TC would only cost $15,524 ($14,728–16,320) and $20,448 

($19,399–21,497) to avert one DALY. Although the delay reduces the cost-effectiveness of 

the program by ~ 36%, these scenarios remained cost-effective (Table 1).

We repeated the analysis with the assumption of 20 and 40% high-risk MSM (Table S4–5) 

and duration of PrEP use for 2 and 5 years (Table S6–7). Changing these parameters do not 

change the findings for cost-effectiveness of various PrEP implementation strategies 

modelled.

Discussion

Tenofovir-based PrEP has gained regulatory approval in over 17 countries in the last 5 years 

[5]. If regulatory approval is followed by rapid implementation of PrEP through diverse 

service-delivery models that make sense in local health system and community contexts, it is 

conceivable that PrEP will have a global impact on the trajectory of the epidemic, 

particularly among MSM. This is the first such study focusing on China and MSM in 

particular, the subpopulation most affected by HIV in the country. China has already 

embraced TasP as a cornerstone of its HIV prevention program. However, its 
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implementation has been uneven [49, 61] and its population-level impact has not been 

measured.

Our study demonstrates that the integration of PrEP into China’s national HIV prevention 

program could yield significant epidemiological benefits, above and beyond the impact of 

early treatment, as the model estimates 256,000 new infections would be averted over a 

twenty-year horizon if PrEP is used by 1.2 million high-risk MSM (50% PrEP coverage) for 

an average of 5 years each. However, the model finds that the provision of Truvada to 50% 

of high risk MSM over the next 20 years would not be cost effective at the current annual 

price of about US $3,500 in China. This lack of cost effectiveness is likely driven by two 

factors: the high price of Truvada in China; and the low price of the first and second line 

regimens currently used for treatment in China (Table S2), against which the costs of 

infections averted are offset in the model. The cost of Truvada would have to be cut by about 

50% in order to achieve cost effectiveness for daily oral Truvada under the assumptions used 

in our model. With the patent on Truvada expiring in 2024 in China [62], it is likely that 

there will be significant price reduction in the Chinese market due to competition from 

generic manufacturers by 2025. Daily generic TDF alone or daily generic TDF/3TC regimen 

is cost effective at today’s prices. However, the efficacy of generic TDF and generic 

TDF/3TC regimens have not been tested in clinical trials. If these regimens are found to be 

efficacious in future studies conducted in China or elsewhere, such a generic regimen could 

be the most attractive option for a government-supported PrEP program.

Despite the lack of cost-effectiveness due to the current high price of daily oral Truvada in 

China, immediate widespread implementation of oral PrEP should be recommended as it has 

the potential to prevent hundreds of thousands of MSM from becoming infected with HIV. 

As shown in the model, delaying implementation by 5 years would not only decrease the 

cost-effectiveness but also lead to tens of thousands of infections among MSM that could be 

averted with immediate implementation. Implementation will require thoughtful strategies to 

translate this biomedical advance into population level health benefits in China. One key 

question will be around service delivery: how will the delivery of PrEP be organised to 

optimally reach those who could benefit most? Traditionally, the China CDC has been 

charged with delivering HIV prevention services and is experienced in collaborating with 

community-based organizations to provide services to healthy MSM, some of whom may 

engage in behaviours that elevate their risk for HIV. On the other hand, the hospital system is 

responsible for the care of people living with HIV. This bifurcation of HIV service delivery 

is similar to the US health system’s “purview paradox” [63] that came into sharp focus in the 

early days of PrEP implementation in the US: infectious disease practices providing services 

for HIV-infected patients did not see their role as providing prevention services to healthy at-

risk populations, while primary care practices with no experience handling antiretroviral 

drugs were also reluctant to take on this work. 5 years into PrEP implementation in the US, 

PrEP service delivery is being piloted through: (1) infectious disease practices with 

traditional focus on HIV; (2) sexual health clinics; and (3) primary care practices. While 

each has its own strengths and weaknesses [64], PrEP service delivery should be piloted for 

delivery through multiple service delivery systems to identify models that could work best in 

different parts of China.
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The costs of HIV treatment are currently borne by the Chinese government, as has been the 

case since the launch of the Four Frees and One Care policy in 2003 [65, 66]. However, 

Truvada for treatment indication has recently been made available through a government 

insurance plan that includes a co-pay mechanism. As policymakers start to consider the 

complex constellation of advantages and disadvantages of migrating treatment from the 

freestanding government program into the medical insurance system, they may want to 

consider the benefits of including coverage of PrEP as well, in the same way as statins are 

covered through health insurance for the prevention of atherosclerotic cardiovascular 

disease. The Chinese government could consider other options for making Truvada available 

at lower costs, including price negotiations with Gilead to drop the price in the Chinese 

market through bulk purchasing or allowing the importation of generic TDF/FTC 

combinations.

Our study had several limitations. First, the model accounts for sexual mixing pattern in 

high- and low-risk MSM, but not the type of sexual partnerships. Frequency of condom use 

in commercial and casual partnerships may be different from regular partnerships. Averaging 

out the type of sexual partnerships may potentially over-estimate the impacts of PrEP. 

Second, we did not model MSM sexual contact with women as no strong epidemiological 

data exists on the prevalence of condomless heterosexual contact among sexually active 

MSM; therefore our model fails to take into account the potential preventive impact of oral 

PrEP on transmission to female partners of MSM. Third, we assumed uniformity of sexual 

risk behaviour across the lifetime, although aging is associated with reduced sexual activities 

and risk [67]. Our model is limited by the absence of reliable epidemiological risk data by 

age categories. Fourth, epidemiological and behavioral data we collected based on published 

studies tend to over-represent “high-risk MSM,” although we acknowledge that these are 

best available estimates. Fifth, the model assumes uniform 80% efficacy rate for all PrEP 

regimens modelled. However, demonstration projects of daily oral PrEP have reported 

extremely low incidence rates among PrEP users, despite continued high rates of STI [68, 

69] suggesting that real world efficacy is to be likely to be higher than 90%. The model 

likely underestimates the effectiveness of daily Truvada. Sixth, it is likely that we 

underestimated the overall cost of PrEP implementation, as we did not include cost for 

health promotion, referral and linkage into PrEP programs or associated staffing costs. 

However PrEP programs could be built onto existing HIV prevention and treatment 

infrastructure in the health system, limiting costs of the program. Nevertheless, 

implementation science research that assesses service delivery models and costs associated 

with them is urgently needed to inform PrEP programming in China.

Despite these limitations, this modelling exercise demonstrates the effectiveness and 

potential cost-effectiveness of TDF-based PrEP if deployed as a public health intervention 

among subpopulations of MSM in China. China has the opportunity to develop innovative 

methods of PrEP delivery to MSM by learning from the past 5 years of HIV prevention 

program implementation in the US and around the globe. In doing so China stands to save 

money and improve health outcomes amongst those at high risk for HIV infection.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Population size of MSM and high-risk MSM in China, 2016
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Fig. 2. 
Projection of HIV epidemic trend among Chinese MSM from 2000 to 2037. The projective 

scenarios include: status quo, providing PrEP to 20, 50 and 80% high-risk starting from 

2018 to starting 2023, respectively
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Table 1

Effectiveness and cost-effectiveness analysis of PrEP among Chinese MSM during 2018–2037

PrEP 
coverage 
in high-
risk 
MSM

2018–2037 2023–2037

20% 50% 80% 20% 50% 80%

Investment

 Person 
year of 
MSM 
covered 
by PrEP 
(× 106)

2.3 (1.6–2.9) 5.6 (4.1–7.2) 9 (6.6–11.5) 1.7 (1.2–2.2) 4.2 (3.1–5.4) 6.8 (4.9–8.6)

 Number 
of extra 
HIV tests 
brought 
by PrEP 
(× 106)

10 (8.4–11.5) 24.9 (21–28.7) 39.8 (33.7–46) 7.5 (6.3–8.6) 18.7 (15.8–21.6) 29.9 (25.2–34.5)

 Total 
investment 
cost for 
daily 
Truvada 
(US$, × 
109)

11.9 (8.9–14.8) 29.6 (22.2–37.0) 47.4 (35.6–59.3) 9.6 (7.2–12.0) 24.1 (18.0–30.1) 38.5 (28.9–48.1)

 Total 
investment 
cost for 
on-
demand 
Truvada 
(US$, × 
109)

6.3 (4.8–7.9) 15.9 (11.9–19.8) 25.4 (19.0–31.7) 5.2 (3.9–6.4) 12.9 (9.7–16.1) 20.6 (15.5–25.8)

 Total 
investment 
cost with 
TDF (US
$, × 109)

2.7 (2.1–3.4) 6.8 (5.1–8.5) 10.9 (8.2–13.7) 2.2 (1.7–2.8) 5.5 (4.2–6.9) 8.9 (6.7–11.1)

 Total 
investment 
cost with 
TDF/3TC 
(US$, × 
109)

3.6 (2.7–4.5) 9 (6.8–11.3) 14.4 (10.8–18.0) 2.9 (2.2–3.6) 7.3 (5.5–9.1) 11.7 (8.8–14.6)

Population impacts

Reduction 
in persons 
required 
ART (× 
103)

18.8 (3.3–26.6) 47.9 (9.7–67.4) 77.7 (18.2–107.2) 10.6 (2.2–16.2) 27.1 (6.2–41.0) 44.1 (11.1–65.6)

Reduction 
in viral 
load tests 
required 
(× 103)

5.9 (1.5–7.2) 14.9 (4.0–18.3) 24.1 (7–29.1) 2.6 (0.6–3.4) 6.5 (1.7–8.7) 10.6 (3.0–14.0)

 Number 
of 
infections 

101.9 (69.3–130.0) 256.2 (177.7–319.7) 406.3 (284.9–497.5) 66.8 (47.1–85.7) 167.5 (117.2–206.4) 264.5 (190.1–324.3)
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PrEP 
coverage 
in high-
risk 
MSM

2018–2037 2023–2037

20% 50% 80% 20% 50% 80%

averted (× 
103)

 Number 
of deaths 
averted (× 
103)

62 (38.9–73.8) 155.1 (92.9–179.0) 246.3 (139.8–284.2) 34.7 (22.6–41.7) 85.8 (54.3–101.1) 135.7 (83.5–159.5)

 Number 
of DALYs 
averted (× 
103)

241.5 (167.4–301.5) 603.9 (401.9–744.1) 969.8 (608.1–1191.8) 142.6 (99.3–174.5) 363.1 (239.5–442.3) 582.5 (369.1–701.0)

Economic evaluation

Reduction 
in ART 
cost (US$, 
× 106)

82 (20.8–99.4) 211.1 (55.2–262.1) 340.9 (97.7–417.3) 38.1 (9.3–51.4) 96.5 (25.7–129.5) 156.1 (45.2–208.7)

Reduction 
in VL cost 
(US$, × 
106)

1 (0.2–1.2) 2.5 (0.6–3.1) 4.1 (1.1–4.9) 0.4 (0.1–0.6) 1.1 (0.3–1.5) 1.8 (0.5–2.4)

 Total 
cost 
reduced 
(US$, × 
106)

83 (21.0–100.6)a 211.6 (55.8–265.2) 345 (98.8–422.2) 38.1 (9.4–52.0) 96.2 (26.0–131.0) 156.1 (45.7–211.1)

If using Daily Truvada

 Cost 
required 
to save 
one 
infection 
(US$, 103)

113.9 (107.2–120.6) 113.3 (109.0–117.6) 114.7 (112.0–117.4) 137.9 (132.0–144.9) 140.8 (136.9–144.8) 141.1 (139.5–142.7)

 Cost 
required 
to avert 
one death 
(US$, 103)

201.8 (188.9–214.7) 209848 (194.6225.1) 217.6 (196.1–239.1) 285.5 (270.8–300.1) 295.8 (279.5–312.2) 304.3 (283.5325.1)

 Cost 
required 
to avert 
one DALY 
(US$, 103)

48.1 (46.2–49.9) Truvada 49.4 (46.8–52.0) 50.9 (46.8–55.0) 66.5 (64.8–68.3) 67.4 (63.9–70.8) 69 (64.5–73.5)

If using on-demand Truvada

 Cost 
required 
to avert 
one 
infection 
(US$, 103)

61 (57.4–64.6) 60.6 (58.3–63.0) 61.4 (60.0–62.8) 73.8 (70.7–77.0) 75.4 (73.3–77.5) 75.5 (74.6–76.4)

 Cost 
required 
to avert 
one death 
(US$, 103)

108 (101.1–114.9) 112.3 (104.1–120.5) 116.5 (105.0–128.0) 152.8 (145.0–160.6) 158.4 (149.6–167.1) 162.9 (151.8174.0)

 Cost 
required 
to avert 

25.7 (24.7–26.7) 26.4 (25.1–27.8) 27.2 (25.0–29.4) 35.6 (34.7–36.6) 36.1 (34.2–37.9) 36.9 (34.5–39.4)
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PrEP 
coverage 
in high-
risk 
MSM

2018–2037 2023–2037

20% 50% 80% 20% 50% 80%

one DALY 
(US$, 103)

If using Daily TDF

 Cost 
required 
to avert 
one 
infection 
(US$, 103)

26.3 (24.7–27.8) 26.1 (25.1–27.1) 26.4 (25.8–27.0) 31.8 (30.4–33.2) 32.5 (31.6–33.4) 32.5 (32.1–32.9)

 Cost 
required 
to avert 
one death 
(US$, 103)

46.5 (43.5–49.5) 48.4 (44.9–51.9) 50.2 (45.2–55.1) 65.8 (62.4–69.2) 68.2 (64.4–72.0) 70.1 (65.4–74.9)

 Cost 
required 
to avert 
one DALY 
(US$, 103)

11.1 (10.6–11.5) 3TC 11.4 (10.8–12.0) 11.7 (10.8–12.7) 15.3 (14.9–15.7) 15.5 (14.7–16.3) 15.9 (14.9–16.9)

If using Daily TDF/3TC

 Cost 
required 
to avert 
one 
infection 
(US$, 103)

34.6 (32.5–36.6) 34.4 (33.1–35.7) 34.8 (34.0–35.6) 41.9 (40.1–43.7) 42.8 (41.6–43.9) 42.8 (42.3–43.3)

 Cost 
required 
to avert 
one death 
(US$, 103)

61.3 (57.4–65.2) 63.7 (59.1–68.3) 66.1 (59.5–72.6) 86.7 (82.2–91.1) 89.8 (84.8–94.8) 92.4 (86.1–98.7)

 Cost 
required 
to avert 
one DALY 
(US$, 103)

14.6 (14.0–15.2) 15 (14.2–15.8) 15.4 (14.2–16.7) 20.2 (19.7–20.7) 20.4 (19.4–21.5) 20.9 (19.6–22.3)
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