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Abstract

Background: Pre-exposure prophylaxis (PrEP) greatly reduces the risk of HIV acquisition, but 

its optimal delivery strategy remains uncertain. Clinics for sexually transmitted infections (STIs) 

can provide an efficient venue for PrEP delivery.

Methods: To quantify the added value of STI clinic–based PrEP delivery, we used an agent-

based simulation of HIV transmission among men who have sex with men (MSM). We simulated 

the impact of PrEP delivery through STI clinics compared with PrEP delivery in other community-

based settings. Our primary outcome was the projected twenty-year reduction in HIV incidence 

among MSM.

Results: Assuming PrEP uptake and adherence of 60% each, evaluating STI clinic attendees and 

delivering PrEP to eligible MSM reduced HIV incidence by 16% [95% uncertainty range: 14% – 

18%] over 20 years, an impact that was 1.8 [1.7 – 2.0] times as great as that achieved by 

evaluating an equal number of MSM recruited from the community. Comparing strategies where 

an equal number of MSM received PrEP in each strategy (i.e., evaluating more individuals for 

PrEP in the community-based strategy, since MSM attending STI clinics are more likely to be 
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PrEP eligible), the reduction in HIV incidence under the STI clinic-based strategy was 1.3 [1.3 – 

1.4] times as great as that of community-based delivery.

Conclusions: Delivering PrEP to MSM who attend STI clinics can improve efficiency and 

effectiveness. If high levels of adherence can be achieved in this population, STI clinics may be an 

important venue for PrEP implementation.

Short summary:

Clinics for sexually transmitted infections are highly effective venues for implementation of pre-

exposure prophylaxis (PrEP) among men who have sex with men by improving efficiency of 

screening and effectiveness of PrEP.
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INTRODUCTION

With approximately 40,000 new HIV infections among adolescents and adults across the 

United States in 2015, prevention of HIV transmission remains a national priority.1 In recent 

years, men who have sex with men (MSM) account for more than 60% of these infections.2 

Pre-exposure prophylaxis (PrEP) is a promising prevention strategy to reduce the risk of 

HIV transmission and is recommended by the U.S. Centers for Disease Control and 

Prevention (CDC) for those at high risk of HIV infection3, including those reporting an 

ongoing sexual relationship with an HIV-positive male partner, unprotected anal intercourse 

in the past 6 months, or recent diagnosis with another sexually transmitted infection (STI). 

Despite its proven efficacy at the individual level4, PrEP uptake remains low5–8, in part 

because of challenges in implementation.9 For example, most clinicians providing HIV care 

are more experienced in PrEP initiation than clinicians who do not provide HIV care, but 

most HIV-negative MSM for whom PrEP is indicated do not get clinical care from HIV-care 

providers.10 One potential solution to this problem is to focus efforts to increase PrEP 

initiation among MSM (for whom it is indicated) in clinics for sexually transmitted 

infections (STIs), where such men are more likely to seek clinical care.11 Implementation of 

PrEP at STI clinics could both increase the efficiency of screening (as most HIV-negative 

MSM attendees will be eligible for PrEP) and target PrEP to the highest-risk individuals 

(i.e., patients who are infected with other STIs).12 However, the added value of delivering 

PrEP through STI clinics, in terms of population-level impact on HIV incidence and 

prevalence, remains unknown. We therefore extended an existing agent-based simulation 

model of HIV among MSM to include PrEP delivery in STI clinics.

METHODS

We calibrated our model to the MSM population of Baltimore City13, a city with an HIV 

epidemic concentrated among blacks. The model accounts for individual-level 

characteristics including age, race, geography, HIV serostatus, and (among infected men) 

HIV disease stage and use of antiretroviral therapy (ART). HIV natural history is modeled as 
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consisting of three disease states representing acute, chronic and late infection (Figure 1, 

bottom panel). Each state carries a different average viral load that is used to determine HIV 

infectiousness in that state. The continuum of care is modeled as a series of individual 

probabilities for testing, linkage to care, ART initiation, and disengagement/re-engagement 

in care. HIV transmission is simulated over a network of sexual contacts consisting of stable/

long-term (average duration of 4 years1) and casual/short-term (duration of one week) 

partnerships. Individuals can engage in a maximum of one stable and one casual partnership 

at any given time2. Partnerships are updated on a weekly basis. Upon reaching partnership 

dissolution time, a partnership is broken and individuals are eligible to engage in new 

partnerships with other people in the model. New partnerships are assumed as assortative 

according to age, race, and location. Individual’s likelihood of forming new partnerships is 

modeled as a function of current partnership status, individual’s sexual activity class, and 

age.14 HIV transmission is modeled as a per-act probability among serodiscordant 

partnerships according to the infected partner’s infectiousness (based on clinical stage and 

ART status), the uninfected partner’s PrEP status, condom use and sexual positioning 

(insertive/receptive anal sex). The core simulation model is calibrated against literature 

estimates (Table 1), publically available census data, annual HIV surveillance reports15, and 

the National HIV Behavioral Surveillance in Baltimore.16 For additional details regarding 

the model and calibration, see sections 1 and 2 of the Appendices.

We incorporated a simulated STI clinic into the model above, as the point of PrEP delivery 

to HIV-negative MSM. Our research aim is to assess the population-level impact of PrEP 

delivery in STI clinics on HIV incidence. Our primary outcome is the percent reduction in 

HIV incidence among MSM after implementation of PrEP in the modeled STI clinic 

(“Strategy 1”), measured relative to a baseline with no PrEP and also against a PrEP delivery 

strategy implemented in the community at large (“Strategy 2”).

Strategy 1: STI clinic-based PrEP delivery

Individual MSM may present to STI clinics for a variety of reasons, including symptoms of 

STIs other than HIV (e.g., penile discharge) or general concern about their sexual health. 

While we are not modeling other STIs explicitly, we assume that such infections can be 

acquired from new or concurrent sexual partnerships.17–19 Consequently, we let the STI 

clinic visits occur after one of two events: (a) starting a new (stable or casual) partnership, 

(b) one’s stable partner engaging in a concurrent partnership with another individual (Figure 

1, top panel). After each of these events, individual MSM experience a defined probability of 

seeking care in the STI clinic. We estimated this probability based on the reported number of 

annual MSM visits to the two public STI clinics in Baltimore City.

Upon presentation at the STI clinic, MSM are assessed for PrEP eligibility, and eligible 

MSM who accept PrEP (net uptake [initiation – immediate discontinuation] ranging 0% to 

100%) are assumed to start PrEP immediately. According to CDC guidelines, we assume 

that all HIV-negative MSM reporting a casual partnership in the last six months or those in a 

1Random partnership durations generated through a geometric distribution with mean of 4 years.
2An assumption based on data from Baltimore City suggesting that fewer than 10% of MSM report having more than one primary 
partnership in the preceding 12 months.16
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stable sexual partnership with an HIV positive person are eligible to receive PrEP.3 Those on 

PrEP are assumed to return every 3 months for eligibility reassessment3 with those who no 

longer meet the eligibility criteria discontinuing PrEP. We model adherence3 to PrEP as the 

percentage of days on which the individual is protected against infection, ranging from 0% 

to 100%.

Strategy 2: Community-based PrEP delivery

In order to evaluate the added value of STI clinic-focused PrEP delivery, we compare this 

strategy against a comparison scenario in which PrEP is delivered to MSM selected at 

random from the community (e.g., among attendees of community-based events unrelated to 

STI clinic visits). This comparison scenario was designed primarily to approximate a 

baseline strategy for PrEP delivery to MSM against which to quantify the added value of 

STI clinic-based delivery (or any other targeted PrEP delivery strategy). In this strategy, all 

MSM, regardless of their partnership history, experience a defined weekly probability of 

being evaluated for PrEP. Those selected are assessed for PrEP eligibility according to the 

same criteria as above, and in order to isolate the effect of screening high-risk populations 

alone, eligible MSM in the community-based strategy were assumed to have received the 

same clinical evaluation and follow-up support enabling them to initiate PrEP with the same 

levels of uptake and adherence as in Strategy 1.

Simulation and analytic approach

In the absence of PrEP, we first develop a large series of independent simulations. Each 

simulation is first carried out over a “burn-in” phase until equilibrium is reached among a 

population equal in size and HIV prevalence to Baltimore’s estimated 3,300 MSM living 

with HIV in 2014.15 After this baseline experience without PrEP is achieved, we carry each 

simulation forward for an additional 20 years under each PrEP strategy described above.

We compare the community-based strategy to the STI clinic-based strategy in two ways: (a) 

assuming the same number of MSM are assessed for PrEP eligibility every year under each 

strategy, and (b) assuming the same number of MSM start PrEP every year under each 

strategy (i.e., more assessments in the community-based strategy since fewer people are 

eligible to receive PrEP than in the STI clinic-based strategy). The analysis is repeated for 

different levels of PrEP adherence (range [0%-100%]) and uptake (range [0%-100%]) in 

each PrEP strategy. For every adherence/uptake combination, we perform roughly 500 

independent simulations. The number of simulation replications was selected to provide a 

precision of at worst +/-5% around each main simulation outcome. The primary outcomes 

are the projected reduction in HIV incidence and prevalence, relative to the baseline levels in 

the absence of PrEP. The relative impact of STI clinic-based delivery was calculated as the 

mean reduction in incidence over simulations with STI clinic-based delivery, divided by the 

mean reduction in incidence over those same simulations, assuming community-based PrEP 

delivery.

3While adherence, as defined here, is not empirically measurable, it may be estimated, for example, using serum drug levels. Since we 
do not explicitly model discontinuation within each 3-month period, adherence as defined for this exercise will be lower than what 
might be measured among cohorts of MSM who have not discontinued PrEP.
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RESULTS

Population overview

At baseline, the simulation models a population of 15,000 MSM aged 15—75 years (median 

33 [95% uncertainty range: 32 – 35]). HIV prevalence was calibrated to 23% of the MSM 

population at baseline15, which corresponded to an average incidence of 213 [212 – 214] 

cases per year. Within this population, we estimated an average of 966 annual visits to STI 

clinics (one visit per 15 person-years), based on unpublished data (personal communication, 

Susan Tuddenham, Baltimore City Health Department) from 2011 to 2015 indicating a 

combined total of 4834 visits to STI clinics by men who identified their sexual orientation as 

same sex or bisexual. Our model estimated that 54% [48% – 58%] of annual visits to the STI 

clinic were made by MSM younger than 30 years old, although these individuals accounted 

for only 39% [35% – 42%] of the general MSM population. Overall, 69% [66% – 72%] of 

all simulated STI clinic attendees were HIV-negative, 23% [21% – 26%] were in a 

serodiscordant partnership (compared to 11% [10% – 12%] of the general MSM 

population), and 90% [88% – 92%] reported at least one casual partnership in the six months 

(compared to 64% [63% – 65%] of the general population).

STI clinic-based versus community-based PrEP: Equal numbers evaluated

At baseline and in the absence of PrEP, 51% [49% – 52%] of simulated MSM were eligible 

to receive PrEP. Assuming 60% adherence and 60% uptake in both strategies, PrEP delivery 

through STI clinics was projected to reduce HIV incidence by 16% [14% – 16%] over 20 

years (Figure 2D, red line). This reduction was 1.8 [1.7 – 2.0] times as great as that achieved 

by randomly screening an equal number of MSM for PrEP (Figure 2D, green line, and 

Figure 2F, green box). This reflects higher likelihood of PrEP eligibility among STI clinic 

attendees (63% [60% – 65%]), resulting in a higher rate of PrEP initiation (Figure 2B) and 

coverage over time, such that by the end of 20 years, a projected 1232 [1155 – 1315] MSM 

were on PrEP under the STI clinic delivery strategy (corresponding to 10.6% of all HIV-

negative MSM) compared to 678 [626 – 734] (corresponding to 5.9% of all HIV-negative 

MSM) under the community engagement approach (Figure 2C).

STI clinic-based versus community-based PrEP: Equal numbers receiving PrEP

We also compared the STI clinic-based PrEP campaign to a community-based strategy that 

was assumed to screen more individuals, enough to place the same number of MSM on PrEP 

in each week (Figure 2, blue lines). Compared against this scenario, the STI clinic-based 

strategy reduced HIV incidence 1.3 [1.3 – 1.4] times as great as than the community-based 

comparison (Figure 2F, blue box). Despite an equal number of MSM initiating PrEP in both 

strategies (Figure 2B), implementation of PrEP at the STI clinic nevertheless resulted in a 

higher number of MSM on PrEP over time (Figure 2C): 1232 [1155 – 1315] MSM on PrEP 

at 20 years (as above) versus 928 [869 – 987] (corresponding to 8.1% of all HIV-negative 

MSM) in the community-based comparison, reflecting the longer duration of PrEP 

eligibility (estimated at 2.04 [0.26 – 8.07] years) among STI clinic attendees (a younger and 

more sexually active population) compared to MSM in the general population (i.e., 

estimated at 1.53 [0.26 – 7.0] years).
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Sensitivity analysis

The population-level impact of PrEP delivery was sensitive to uptake and adherence (Figure 

3A). For example, the reductions in HIV incidence after 20 years of implementing an STI 

clinic-based campaign with 80% uptake and 80% adherence, 40% uptake and 80% 

adherence, and 80% uptake and 40% adherence were projected at 28% [27% – 29%], 17% 

[16% – 18%] and 12% [11% – 14%] respectively. The impact of PrEP delivery via STI 

clinics was largely proportional to the number of individuals who successfully took PrEP, 

but was limited to the population of MSM presenting to STI clinics. Even at 100% uptake 

and adherence, STI clinic-based PrEP was projected to reduce HIV incidence by 47% [47% 

– 48%], reflecting the fact that half of HIV infections occur in people who do not access (or 

stay connected to) STI clinics. The relative impact of an STI clinic-based PrEP delivery 

strategy over community-based PrEP did not vary greatly at different levels of uptake and 

adherence (Figure 3B).

In one-way sensitivity analysis, the projected impact of PrEP targeted to those attending STI 

clinics (primary scenario) was sensitive to variation of parameters relating to sexual activity 

(including the probabilities of starting new casual partnerships and the level of sexual 

activity in the most sexually active class). Under fixed levels of screening, the relative 

impact of STI clinic-based versus community-based PrEP delivery was sensitive to one-way 

variation in transmission related parameters (e.g., probability of condom use, per act risk of 

transmission) and was reduced as the force of infection was increased in the general 

population. However, this sensitivity was not observed at similar levels of PrEP delivery (see 

section 4 of the Appendices).

DISCUSSION

We have used an agent-based model of HIV epidemic in a simulated population of MSM 

calibrated to Baltimore City, Maryland (with regard to population size, HIV epidemiology, 

HIV risk factors, and STI-related medical care environment) to demonstrate that STI clinics 

can provide an efficient venue for PrEP services. Specifically, compared against a simulated 

community engagement approach, delivering PrEP to the same number of MSM attending 

STI clinics could nearly double the impact on HIV incidence. This reflects that MSM 

recruited from STI clinics for PrEP evaluation are: (1) more likely than those who are 

selected from community settings to be eligible for PrEP, and (2) more likely to engage in 

HIV-related high-risk behaviors that lead to future HIV infection. If STI clinics can be made 

the preferred source of PrEP for MSM, then STI clinics can have a substantial impact on 

HIV prevention in cities like Baltimore, Maryland.

A number of key findings from this analysis are worth highlighting. First, PrEP delivery 

must be sustained for about 20 years to have the sizeable community-level impact on HIV 

incidence and prevalence found in this study (Figure 2). Sustaining PrEP delivery in STI 

clinics or other community settings will require sustained engagement of patients and 

continued training of providers in adhering to PrEP guidelines. Second, about half of the 

added value of STI clinic-based PrEP delivery comes from the increased efficiency of 

screening, with the remainder derived from the higher risk profile of STI clinic attendees 

(see Figure 2F). Third, the relative impact of STI clinic-based delivery did not differ 
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substantially by adherence, number of people presenting to care, or uptake – suggesting that 

this may be an efficient strategy for PrEP delivery regardless of these characteristics in any 

underlying population. Finally, STI clinic-based PrEP campaigns of sufficient scope (either 

large numbers of individuals started on PrEP, or maintained for long times) can have a major 

impact on HIV incidence and prevalence in high-risk MSM communities – up to a 30% 

reduction or more. If combined with programs to augment ART delivery and strengthen the 

continuum of HIV care, high-efficiency PrEP delivery may advance efforts to end local HIV 

epidemics.

Previous studies have evaluated PrEP delivery in various settings – including STI 

clinics11,20, primary care clinics21, and community-based organizations with linkage to 

clinical services.22 Each setting faces operational challenges.23 For example, while STI 

clinics provide access to a high-risk population, most do not offer primary care services and 

may lack an established system for ongoing clinical monitoring. Primary care clinics can 

provide ongoing care, but may be much less efficient in identifying eligible individuals, and 

general practitioners may have relatively little experience in prescribing and monitoring 

PrEP.24 While our results suggest that STI clinic-based PrEP delivery may lead to 

substantial gains in efficiency and impact, these gains are conditional on successful linkage, 

effective maintenance of adherence, and ongoing clinical monitoring. For example, only 5% 

of PrEP eligible patients identified at the primary STI clinic in Denver, Colorado, ultimately 

accessed PrEP services at the main referral clinic and filled at least one PrEP prescription.25 

In our model, we assumed that those receiving PrEP also received full clinical monitoring 

over time (i.e., undergoing a 3-month reassessment of eligibility to continue PrEP). In the 

absence of this assumption, our results may overestimate the population impact of PrEP-

delivery via STI clinics. Future research should evaluate innovative models of PrEP delivery, 

such as initiation in STI clinics with immediate linkage either to PrEP clinics with higher 

volumes of PrEP delivery, or to primary care clinics with convenient locations and good 

reputations within the local MSM community.

As with any modeling analysis, our findings are limited by necessary simplifying 

assumptions. In the absence of other STIs, we modeled the probability of presentation at the 

STI clinic as a function of recent sexual partnerships, as relevant in the case of STIs with 

short incubation periods such as gonorrhea, chlamydia, or herpes. We may therefore 

overestimate the efficiency of STI clinics in identifying PrEP-eligible MSM. On the other 

hand, infection with STIs other than HIV can increase the risk of HIV infection (in the 

absence of PrEP); this was not explicitly included in our analysis. Furthermore, our primary 

findings may be conservatively biased, to the extent that STI clinic attendance predicts 

higher sexual activity in the future. These results also assume full retention in PrEP care, 

which may be particularly challenging for high-risk subpopulations. Future studies should 

incorporate more explicit representation of the co-dynamics of other STIs and HIV, as well 

as potential correlations between STI clinic attendance and level of sexual activity to assess 

more fully the relationship between STI control and HIV prevention through PrEP. We also 

assumed immediate PrEP uptake by eligible individuals, with fixed levels of ongoing 

adherence. Previous studies have suggested heterogeneous patterns of PrEP uptake and 

adherence among high-risk MSM26–29, but also that PrEP awareness was associated with 

increased uptake in the STI clinic setting.20,24 Furthermore, in absence of informative data 
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on differential rates of PrEP discontinuation among MSM attending STI clinics versus 

general community, we did not include the likelihood of PrEP discontinuation in our 

primary analysis. However, additional sensitivity analysis suggested that the relative impact 

of STI-clinic targetted PrEP compared to community-based screening is not sensitive to 

variation in rate of dropout (see Section 4.3 in the Appendices). As more empirical data 

from such implementation studies become available, future studies can incorporate more 

realistic models of the PrEP cascade and investigate scenarios for improving PrEP 

awareness, linkage, uptake, adherence and discontinuation.25 Moreover, as new data emerge 

on the natural history of HIV (e.g., higher viral load and relatively short duration of acute 

infection30), our modeling results can be refined. Finally, in the absence of individual-level 

data, our results are limited by simplifying assumptions used in modeling sexual partnership 

networks (such as limited level of partnership concurrency) and calibration to aggregate data 

available via public sources. In this sense, our modeling results should not be interpreted as 

evaluating specific interventions in Baltimore, but rather as illustrative of general principles 

regarding the efficiency of PrEP delivery through STI clinics as key venues.

In conclusion, PrEP has the potential to dramatically decrease the risk of HIV acquisition on 

both the individual and community levels. Delivering PrEP at STI clinics can nearly double 

its relative impact on incidence by improving the efficiency of screening and targeting a 

population at particularly high risk of HIV acquisition. Future research should evaluate the 

impact of linkage and retention of these individuals in PrEP care, the co-dynamics of HIV 

with other STIs, and the combined impact of intervention packages that include STI clinic-

based PrEP delivery. Ultimately, by quantifying the likely impact of this intervention in 

high-risk MSM communities, these results can help local decision makers appropriately 

prioritize clinical venues for PrEP delivery including STI clinics.
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Figure 1: Simulation overview.
This figure illustrates the schematic simulation logic for modeling HIV natural history and 

the cascade of care (top panel), individuals’ presentation to STI clinics (middle panel) and 

PrEP procedure (bottom panel). Top Panel: HIV natural history is modeled through 3 main 

disease states associated with an increase in viral load (with parameters given in Table 1). 

The cascade of care – also evaluated on a weekly basis – represents processes of diagnosis, 

linkage to care, ART initiation, and retention in care. Middle panel: “Eligibility” for 

presenting to an STI clinic is evaluated at the end of each week: individuals have a defined 

probability of presenting to an STI clinic during any week in which they start a new 

partnership or their stable partner starts a concurrent partnership. Bottom panel: MSM are 

selected for PrEP assessment at the time of attending STI-clinics (strategy 1), or randomly 

from the community at large (strategy 2). The eligibility criteria for PrEP are set according 

to CDC guidelines. Eligible MSM who accept PrEP (according to PrEP “uptake”) initiate 
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PrEP immediately and will experience a fixed level of protection against HIV transmission 

(“adherence”) while on PrEP.
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Figure 2: Impact of STI clinic-based versus community-based PrEP delivery.
Shown on the y-axes are the projected annual number of MSM screened for PrEP (A), 

initiating PrEP (B), and receiving PrEP (C) in a given year, as well as the projected 

reduction in HIV incidence (D), reduction in HIV prevalence (E), and the relative impact of 

STI clinic-based PrEP versus community-based PrEP on HIV incidence at 20 years (F). For 

Panels A through E, the quantities are shown in each year after enacting a PrEP campaign of 

sufficient size to evaluate all MSM estimated to present to the STI clinic every year (966 

visits per year, red line), a comparable number of MSM randomly screened for PrEP every 

year (green line), or a comparable number of eligible MSM randomly starting PrEP (blue 

line) in any given week of the program. Thus, in Panel A, the red and green lines overlap 

(equal number of MSM screened for PrEP every year), and in Panel B, the red and blue lines 

overlap (equal number initiating PrEP every year). Panel F depicts the relative impact of STI 

clinic-based PrEP versus community-based PrEP, measured as the projected reduction in 

HIV incidence at the 20th year of implementation. These figures assume 60% PrEP uptake 

and 60% adherence to PrEP once initiated. STI, sexually transmitted infection; PrEP, pre-

exposure prophylaxis for HIV.
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Figure 3: Sensitivity analysis of the impact of STI clinic-based PrEP delivery on HIV incidence 
according to uptake and adherence.
Panel A shows the percent reduction in HIV incidence after 20 years of STI clinic-based 

PrEP delivery, as a function of PrEP uptake (on the x-axis) and adherence (on the y-axis, 

modeled as the percentage of days with immunity to HIV infection). Panel B represents the 

relative impact of an STI clinic-based PrEP delivery strategy over community-based PrEP, 

assuming equal levels of screening (equivalent to the green scenarios in Figure 2).
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Table 1:
List of selected simulation parameters.

STI, sexually transmitted infection; PrEP, pre-exposure prophylaxis for HIV.

Model Parameters Value/[Range]
1 Reference

HIV disease state duration

 Acute infection [6, 9] weeks 1S–3S

 Chronic infection [8, 10] years 1S,4S

 Late infection
2 [1, 3] years 1S,2S,4S

Time from ART initiation to full viral suppression [3, 6] months 5S

Time from ART discontinuation to pre-ART CD4 nadir
3 [3, 9] months 6S–9S

HIV mortality rate, acute and chronic HIV, no ART 5 per 1000 person years 10S–12S

Reduction in HIV mortality due to ART 0.58 * Mortality rate in chronic state

Probability of ART discontinuation (20%,50%,90%) by the end of (1st,2nd, 8th) year, 50% per year 

afterward
4

13S

Average viral load (log10 copies/mL)

 Acute, no ART 6.5

 Chronic, no ART 4.5

 Late, no ART 5

 On ART, partially suppressed 3.5

 On ART, fully suppressed 1.5

Infectiousness per sexual contact 2.45(log(VL)-4.5) 1S

Annual number STI clinic visits among MSM 966 1S

PrEP reassessment period 3 months 14S

PrEP uptake 60% [0–100%]

PrEP adherence
5 60% [0–100%]

1
Values generated via uniform distributions over the specified range unless stated otherwise

2
Duration reflects the mortality rate due to late HIV disease

3
Infectiousness assumed equal to that of the chronic state

4
Values adjusted via a simulation coefficient (p=0.7) for calibration to Baltimore data

5
PrEP is 100% effective if adhered to
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