
RESULTS

• Across all epidemics (240 matched pairs), and under all PrEP 

effectiveness and coverage assumptions, PrEP impact was 8.1% 

(interquartile range: [5.5%-11.6%]) higher in the model with vs. without 

serosorting.

• PrEP users’ stopping serosorting consistently reduced PrEP impact 

compared with when PrEP users continued serosorting (Figure 3).

Figure 3. Absolute difference in population-level PrEP impact between 

scenarios when PrEP users stopped vs. continue serosorting. 

• Reductions in PrEP impact were minimal (-2.1%[-3.4% to -1.4%]) under 

high PrEP effectiveness (86%-99%); however, could be considerable (-

10.9%[-14.1% to -8.2%]) under low PrEP effectiveness (44%) and high 

coverage (30%-50%) (Figure 3).

• Reduction in PrEP impact  is because when PrEP users stop 

serosorting, the rest of the sexual network changes accordingly in a way 

that there is increased proportion of partnerships where transmission 

can occur.

DISCUSSION

• Models assuming sero-proportionate mixing may underestimate 

population-level HIV incidence reductions due to PrEP. 

• PrEP-mediated changes in serosorting could lead to programmatically-

important reductions in PrEP-impact under low PrEP effectiveness (e.g.

poor adherence/retention). 

• Our findings suggest the need to monitor sexual mixing patterns to 

inform PrEP implementation and evaluation.
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METHODS

Table 1. Selected model parameter values.

• For the model without serosorting: we re-fit the condom use 

parameters (Table 1) to compensate for the difference in HIV 

transmission risk with vs. without serosorting, in order to produce 

similar HIV epidemics.

• We simulated PrEP-intervention (86% effectiveness) reaching 30% 

coverage by year one.

• We compared absolute difference in population-level PrEP impact 

(relative HIV-incidence reduction 10-year post-intervention) between:

➢ Models with serosorting vs. sero-proportionate mixing; 

➢ Scenarios in which PrEP users stopped vs. continued serosorting.

• We examined sensitivity of results to PrEP effectiveness (44%-99%) 

and coverage (10%-50%).

RESULTS

• The model with serosorting predicted a larger (13%)  PrEP impact 

compared to the model with sero-proportionate mixing as shown for 

one  epidemic in Figure 2.

Figure 2. Incidence trajectory ten-year after PrEP introduction.

BACKGROUND

• Sexual mixing patterns influence the population-level transmission 

dynamics of HIV and thus how prevention interventions, such as pre-

exposure prophylaxis (PrEP) may fare at a population-level.

• Among men who have sex with men (MSM), sexual mixing patterns 

include serosorting - preferential formation of partnerships between 

individuals of the same perceived HIV status.

• Empirical data demonstrate PrEP may reduce serosorting by reducing 

stigma and anxiety around sex in serodiscordant partnerships.

• Mathematical models of PrEP impact have studied individual-level 

behaviour change such as reduction in condom use among MSM on 

PrEP.

• However, no studies have explored the influence of serosorting on the 

population-level HIV transmission impact of PrEP, or how PrEP impact 

could change if PrEP changes serosorting patterns.

• Study objectives

➢ Compare the incidence reduction impact of PrEP under epidemics 

with serosorting to that under comparable epidemics with sero-

proportionate mixing. 

➢ Under epidemics with serosorting, compare the impact of PrEP 

under scenarios when PrEP-users stopped serosorting to scenarios 

when PrEP-users continued serosorting. 

METHODS

• We developed a compartmental HIV transmission model (Figure 1) 

parameterized with bio-behavioural and HIV surveillance data (Table 1) 

among MSM in Canada. 

Figure 1. HIV transmission model structure. 

• We separately fit the model with serosorting and without serosorting 

(sero-proportionate mixing), and reproduced stable HIV epidemics with 

HIV-prevalence 10.3%-24.8%; undiagnosed fraction 4.9%-15.8%; and 

treatment coverage 82.5%-88.4%.

• For the model with serosorting: we also calibrated to empirical values of 

population-level seroconcordance:

➢ % of perceived seroconcordant partnerships by self-perceived HIV-

negative individuals 83.3%-95.1%;

➢ % of perceived seroconcordant partnerships by HIV-positive 

individuals 33.9%-76.5%.
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S: susceptible

P: on PrEP

U: undiagnosed HIV

D: diagnosed HIV

T: on HIV antiretroviral 

treatment

Parameters
Fixed value or 

Calibration range

# of partners for low sexual activity (per year) 4

Ratio: # of partners for high vs. low sexual activity 6

Proportion of high sexual activity MSM [0.06, 0.12]

# of sex acts (per partnership per year)  13

% of insertive anal sex acts in seroconcordant partnerships 0.50

% of insertive (HIV-negative perspective) anal sex acts in 

serodiscordant partnerships
0.77

Condom use in serodiscordant partnerships [0.36, 0.70]

Relative condom use in sero-concordant vs. discordant 

partnerships
[0.3, 1]

High sexual 

activity MSM

Low sexual 

activity MSM
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