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[bookmark: _Toc109837175]Model Description and Parameters
[bookmark: _Toc109837176]Model description	
We adapted a microsimulation model that simulates the yearly HIV progression among MSM in Los Angeles County (LAC).1,2 The model consists of 14 health states that capture HIV status, PrEP use, diagnosis status, and viral suppression (VLS) status of each individual, each year. The model also tracks each individual’s race/ethnicity and age. Individuals move between health states according to transition probabilities associated with their health status in the current year. By repeatedly simulating these transitions each year, we can capture the trends of HIV progression in a cohort over a given period. To do so accurately, we need to correctly capture the characteristics of the MSM population in San Francisco County (SFC) and their transition likelihoods between health and treatment states. To start the simulation in 2012, we need an initial population that reflects the demographic and HIV prevalence trends in SFC.
[bookmark: _Toc109837177]Initial population
The initial simulated population consists of 58,204 MSM individuals based on an estimation reported by Hughes et al.,3 where the authors incorporate in- and out-migration by HIV status and race/ethnicity of MSM in SFC. We compared this number with another published paper by Grey et al. that predicted SFC’s number of MSM by using the American Community Survey, 2009-2013, with an estimation of 66,586.4 Hughes et al. also recognized the lower number reported in the Grey et al. paper and explained the difference as due to consideration of migration patterns. 
We used the National HIV/AIDS Strategy (NHAS)5 data from 2012 to 2019 to initialize our simulation. We used data specific to SFC wherever possible in general, and proportions at the state or national level when county level data is not available. The initial population was stratified by age and race/ethnicity according to NHAS data. 
SFC has a higher HIV prevalence and a different demographic composition for PLWH compared to the state and the nation. In 2012, according to SFC Epidemiology Report 2012, table 1.1, the proportion of diagnosed PLWH African American, Hispanic, White, and Others was 18%, 33%, 44%, and 5%, respectively, in California, compared to 13%, 17%, and 62% and 8% in SFC.6
This model is based on the structure of a previously published microsimulation model of LAC.1,2 However, this previous work only included three race/ethnicity groups: Non-Hispanic White, Non-Hispanic Black, and Hispanic. However, there is an important proportion of MSM not within these groups in SFC, which we now include in the simulation as an additional race/ethnicity group (generally termed “Other” as it captures multiple race groups). From the SFC Epidemiology Report 2014, figure 2.1, we see that although the proportion of diagnosed PLWH belonging to the Other race group is small, the new diagnoses in the Other race group is higher than that of African Americans from 2012 to 2014. The annual number of newly diagnosed MSM in the Other race group was 15.6% in 2012, as African American, Hispanic, White are 10.2%, 24.1%, 50.1%.7 We therefore also include the Other race group for all existing transition probabilities in the model.
We additionally modified the prior simulation to reflect the age distribution of the SFC population as much as possible in 2012, we used piecewise linear functions for each age bucket instead of uniform distributions, which allows a smoother age distribution. To further stratify the HIV positive MSM in SFC by HIV stage and VLS status, we follow the same process as Drabo et al. to formulate a quadratic programming optimization problem to identify a joint distribution applied in the model.1,2
	Appendix Table 1: Initial Population

	Parameter
	Value
	Source

	SFC MSM count
	58,204
	3
	Proportion of diagnosed PLWH
	0.93
	7
	Proportion of PLWH
	0.23
	Calculated

	Susceptible MSM by race

	Black
	0.056
	7
	Hispanic
	0.226
	7
	White
	0.571
	7
	Others
	0.147
	7
	PLWH by race

	Black
	0.09
	8
	Hispanic
	0.19
	8
	White
	0.63
	8
	Others
	0.09
	8
	Susceptible/undiagnosed MSM by age

	15-19
	0.04
	5
	20-29
	0.20
	5
	30-39
	0.23
	5
	40-49
	0.18
	5
	50-59
	0.15 
	5
	60-69
	0.11 
	5
	70-79
	0.06 
	5
	80-100
	0.03
	5
	Diagnosed PLWH by age

	15-19
	0.001
	8
	20-29
	0.042
	8
	30-39
	0.130
	8
	40-49
	0.337
	8
	50-59
	0.327
	8
	60-69
	0.139
	8
	70-79
	0.023
	8
	80-100
	0.002
	8
	Diagnosed PLWH by HIV stage

	CD4 cell count 500
	0.32
	1,2

	201 CD4 cell count  499
	0.36
	1,2

	CD4 cell count  200
	0.32
	1,2

	Undiagnosed PLWH by HIV stage

	CD4 cell count 500
	0.413
	1,2

	201 CD4 cell count  499
	0.503
	1,2

	CD4 cell count  200
	0.084
	1,2


[bookmark: _Toc109837178]Birth dynamics
We followed the same model structure as the microsimulation model built for LAC.1,2 At the beginning of every year, MSM who turned age 15 would enter the model proportional to previous year population, and the group of new entrants is stratified by race. Details can be found in Appendix Table 2. In the model, people could die naturally or by AIDS, and under COVID-19 scenarios, we also incorporated COVID-19 death. The race/ethnicity composition of new entrants is shown in Appendix Table 2.

	Appendix Table 2: Birth dynamics

	Parameter
	Value
	Source

	Number of new entrants as a proportion of simulated population in the prior year
	0.009
	Calculated

	New entrants by race
	
	

	Black
	0.054
	5
	Hispanic
	0.154
	5
	White
	0.415
	5
	Others
	0.377
	5

[bookmark: _Toc109837179]Transition probabilities
SFC is unique in that it has a high level of PrEP coverage (81.1% in 2019), surpassing values from the California state average (25.1% in 2019) and national average (22.5% in 2019).9 SFC PrEP prescription trends have also showed steeper increases over time compared to the state and nation.10 We therefore used the AIDSVu’s PrEP data, where it collects raw data of PrEP prescriptions at the county level, and we used their best estimate of the number of male PrEP users in SFC for our simulation.10 To compare our model outcomes with AIDSVu’s data, we defined PrEP users in our model to be consistent with the AIDSVu definition, as those who had at least one day of prescribed TDF/FTC for PrEP in a calendar year.
We updated the PrEP adherence level and the probability of discontinuing PrEP uptake to SFC levels according to a published study, Liu et al., which followed PrEP users for roughly one year.11 We followed the categories in Liu et al. and defined a person taking less than 4 doses a week as low adherence and no visit as non-detectable adherence. On average, 86.7% of the PrEP users in SFC are highly adherent, 10.8% have low adherence, and 2.4% have undetectable adherence levels. 17% of PrEP users were not retained in the study and were considered PrEP dropouts.11

Appendix Figure 1: Calculation for PrEP Uptake 
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Variable definitions:
number of susceptible MSM at the end of year t
To assess the probability of PrEP uptake by year, we used AIDSVu’s best estimates of the number of male PrEP users from 2012 to 2018 in SFC as an estimate of the number of PrEP users.11 We conceptualized the process of inflow and outflow into PrEP programs as shown in Appendix Figure 1, which can be represented in the equation below, which we used to solve for the probability of PrEP uptake. 

Because the number of PrEP diagnoses and deaths were generally small, we assumed c to be equal to 0. From AIDSVu, we had the  and  values from 2012-2018.  is known from the literature discussed above, and we are then solving for . However, we did not find an empirical estimate of , and we therefore took this value from our simulation.
To estimate the likelihood an individual becomes infected, the model accounts for demographic-specific partnership frequencies through an equation published in our prior work.1,2 The equation considers the number of sexual partners an individual may have by race/ethnicity and age, the partnership preference of an individual (their own and their partners’), and the PrEP and ART adherence level of the total population. The likelihood of getting infected is calibrated by changing the race/ethnicity force of infection or age force of infection.
We followed the LAC model, using the national death probabilities by age derived from CDC data. The risk of death for people living with AIDS and not on treatment is four times of those people living with AIDS and on treatment.1,2 To reflect local SFC trends and account for the difference in AIDS death by age, we also included calibration constants as multipliers for AIDS death in each age buckets 15-29, 30-49, 50-69, 70-100, The multipliers are 1.8, 2.5, 2.9, 2.5, respectively.
We also followed the LAC model to formulate a quadratic programming optimization subproblem where we used SFC specific demographic data to determine the probability of an undiagnosed individual becomes diagnosed by his HIV stage, race/ethnicity, and age.1,2 Details are shown in Appendix Table 3.

	Appendix Table 3: Transition Probabilities

	Parameter
	Value
	Source

	PrEP use by PrEP adherence level

	Non-detectable
	0.024
	11
	Low
	0.108
	11
	High
	0.867
	11
	Relative risk of HIV infection by PrEP adherence level

	Non-detectable
	1
	1,2

	Low
	0.42
	1,2

	High
	0.1
	1,2

	Proportion of high ART adherence
	0.95
	1,2

	PrEP uptake by year
	
	

	2012
	0.007
	Calculated and calibrated

	2013
	0.007
	Calculated and calibrated

	2014
	0.026
	Calculated and calibrated

	2015
	0.046
	Calculated and calibrated

	2016
	0.047 
	Calculated and calibrated

	2017
	0.043 
	Calculated and calibrated

	2018 and after
	0.041
	Calculated and calibrated

	PrEP discontinuation
	0.17
	11
	HIV stage transition given on treatment

	HIV Stage 1 -> Stage 2
	0.04
	1,2

	HIV Stage 2 -> Stage 3
	0.01
	1,2

	HIV stage transition given off treatment

	HIV Stage 1 -> Stage 2
	0.34
	1,2

	HIV Stage 2 -> Stage 3
	0.14
	1,2

	Attaining viral suppression by race and age

	Black by age*
	[0.08, 0.08, 0.21, 0.07]
	1,2

	Hispanic by age*
	[0.11, 0.11, 0.21, 0.08]
	1,2

	White by age*
	[0.12, 0.12, 0.22, 0.08]
	1,2

	Others by age*
	[0.12, 0.12, 0.22, 0.08]
	Assumption

	Becoming virally unsuppressed, by race

	Black
	0.070
	1,2

	Hispanic
	0.036
	1,2

	White 
	0.047
	1,2

	Others
	0.047
	Assumption

	Diagnosis of HIV infection by stage, race, and age

	HIV stage 1
	
	

	Black by age*
	[0.552, 0.576, 0.254, 0.025]
	Calculated

	Hispanic by age*
	[0.641, 0.699, 0.158, 0.013]
	Calculated

	White by age*
	[0.480, 0.394, 0.033, 0.004]
	Calculated

	Others by age*
	[0.774, 0.845, 0.543, 0.024]
	Calculated

	HIV stage 2
	
	

	Black by age*
	[0.548, 0.569, 0.220, 0.022]
	Calculated

	Hispanic by age*
	[0.643, 0.699, 0.131, 0.010]
	Calculated

	White by age*
	[0.380, 0.260, 0.030, 0.003]
	Calculated

	Others by age*
	[0.798, 0.865, 0.537, 0.023]
	Calculated

	HIV stage 3
	
	

	Black by age*
	[0.575, 0.622, 0.506, 0.127]
	Calculated

	Hispanic by age*
	[0.655, 0.728, 0.522, 0.050]
	Calculated

	White by age*
	[0.797, 0.864, 0.456, 0.021]
	Calculated

	Others by age*
	[0.635, 0.705, 0.579, 0.131]
	Calculated

	Relative risk of death for people living with AIDS (without ART/with ART)
	4
	Calibrated


*Age: 15-29, 30-49, 50-69, 70-100

We used age-specific probabilities of death for different disease/treatment groups (people aware of their AIDS status and on ART treatment, people aware of their AIDS status and not on ART treatment, people living with AIDS and unaware of their status, people living with HIV stage 1 or stage 2, and MSM that not living with HIV). Among these groups of people, we assumed that the total probability of death for people living with AIDS and on treatment, and people living with HIV stage 1 or stage 2, was the same as the likelihood of death for dying from other causes. We then calibrated the probability of death between treatment status for people living with AIDS to find the likelihood for untreated AIDS mortality. See Appendix Figure 2 for details.


Appendix Figure 2. Death Probabilities



We also updated the mixing matrix that captures the partnership preference between our four /ethnicity groups (Black, Hispanic, White, and Other) and seven age buckets. See Appendix Figure 3.

Appendix Figure 3: Partnership Mixing Matrix[image: ]

[bookmark: _Toc109837180]COVID-related Effects

COVID-19 affects the health of PLWH through possible COVID-19 death and disruptions in HIV care. In our model, the COVID-19 pandemic affects HIV disease progression in three principal aspects: HIV care initiation, HIV care continuum, and HIV transmission.
[bookmark: _Toc109837181]COVID-19 deaths
We used the values reported by the City and County of San Francisco on COVID-19 deaths to calculate the proportion of people in SFC who died from COVID-19 in 2020 and 2021.12 As the 2022 COVID-19 data is incomplete for 2022 and onward, we assumed the COVID-19 mortality probability is the same as in 2021. Some studies have shown that HIV-positive patients have a higher risk of mortality than HIV-negative individuals.13,14 We therefore calculated the relative risk of COVID-19 death for HIV-positive individuals using the baseline risk of COVID-19 death and the relative risk of COVID-19 death for PLWH. Unfortunately, this relative risk was unavailable for SFC, so we used data from LAC’s HIV Surveillance Annual Report 2020to calculate it.14 The relative risk was calculated by dividing the likelihood of COVID-19 death among patients with COVID-19 and HIV coinfection over the likelihood of COVID-19 death among patients who only had COVID-19. In the simulation, people in the cohort risked COVID-19 death starting from 2020 until the year that all COVID-19-related effects end.
[bookmark: _Toc109837182]Reduction in HIV Testing 
The 2020 SFC HIV Epidemiology Annual Report shows that the average number of monthly HIV testing in 2020 is 18% lower compared to 2019 at medical facilities and the average reduction is 44% at community sites during 2020. The testing rate at medical facilities did not recover to 2019’s average testing level until March 2021, and the HIV testing rate at community sites was persistently lower than 2019’s monthly average in the first quarter of 2021.15 Approximately 36% of health care institutes in SFC are community sites, and 64% are medical facilities.16 We therefore calculated a weighted average of HIV testing reduction using these values in SFC.
[bookmark: _Toc109837183]Reduction in PrEP Initiation, Retention, and Adherence
Other than HIV testing, there were also COVID-19-related disruptions on PrEP initiation, retention, and level of adherence. A study on 3,616 PrEP users in SFC shows that PrEP initiation decreased by 62.2% during shelter-in-place (SIP). The number rebounded after SIP but only reached 45.1% of pre-SIP levels.17 From the study data, which showed different initiation levels during SIP, we calculated the annual weighted average PrEP initiation probability by assuming that the PrEP initiation reduction was 45.1% for the ten non-SIP months and 62.2% for the two SIP months. The study concluded that PrEP discontinuation increased by 21% during SIP. The discontinuation probability dropped after SIP but gradually increased to a point in October that was higher than the SIP number. We therefore assumed 21% as the annual likelihood of PrEP discontinuation. The study also concluded that PrEP lapses increased by 79% during SIP, so we assumed lapses returned to normal levels post-SIP and calculated the weighted average as the annual reduction in high adherence to PrEP.
[bookmark: _Toc109837184]Reduction in VLS 
COVID-19 also had a negative effect on the accessibility of antiretroviral treatment (ART), viral load lab test, and ART adherence,18–21 thus reducing the probability of MSM reaching VLS. Spinelli et al. analyzed a safety-net clinic in SFC and showed that the adjusted odds ratio of having unsuppressed viral loads post-COVID versus pre-COVID was 1.31. We used this result to calculate the reduction of achieving VLS during COVID-19 disruption periods using the definition of odds ratio. 
[bookmark: _Toc109837185]Reduction in Sexual Partnerships
Some studies have shown there was a reduction in sexual partnerships or risky sexual behaviors among MSM due to COVID-19 in the US.19,22 The model used age- race/ethnicity-specific numbers of sexual partners and empirical preferential partnership patterns to simulate sexual transmissions. Therefore, we calculated the proportion of reduction in the average number of sexual partners among gay/bi males in SFC during 2020 compared to 2019 based on empirical data from the San Francisco Monthly STD report.23 The report showed the reduction in partnerships started in March 2020 and increased to pre-COVID levels after May 2021 with an average of 25% reduction. Since our model uses an annual cycle time, we assumed the one-year partner reduction occurred over the entirety 2020 year of simulation. 
[bookmark: _Toc109837186]Inputs for Sensitivity Analysis 
Values for sensitivity analyses were taken from the literature. Upper bounds in reduction were assumed to be values reported during SIP, and lower bounds were assumed to be post-SIP values reported in 2020 or 2021. If no values were provided in the literature, we assumed 50% or 200% (for lower and upper bounds respectively) of the base case analysis.

[bookmark: _Toc109837187]Model Calibration and Validation

To ensure the simulated outcomes reflected empirical trends, we calibrated our outcomes to match fifteen calibration targets. We followed the LAC model and used a hierarchical process to calibrate the microsimulation.1,2 In calibrating the model, we changed uncertain calibration parameters and calibration constants to align model output with trends observed in the SFC NHAS8 data and AIDSVu data.10 For PrEP prescriptions, we used the data that counts male users, so we assumed the number of PrEP prescription for male users is the same for MSM users. In addition, we lowered the initial number of PLWH by 5% to better match the trend of calibration targets. 
We visualized the simulated calibration parameters with empirical values from 2012 to 2019 to confirm that the simulation captured the HIV trends in SFC. Our simulated results agreed with the general trends in the empirical data in SFC among MSM. Error bounds around simulated values are 95% uncertainty intervals due to stochastic noise in the simulation. The bounds are generally small because we simulated the model with 40 iterations and 5,000 bootstrap resamples (see Appendix Figure 4).



Appendix Figure 4: Calibration Graphs (“o” represents empirical values and “x” represents model outputs)
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In the Appendix Table 4, we present a comparison of model outcomes with calibration data from NHAS data and AIDSVu and empirical data from other sources between 2012 and 2021. All values are MSM-specific if not specified.

	Appendix Table 4: Calibration and Validation Results

	Parameter
	Model outcomes
	Calibration values+
	Validation values++
	Calibration value sources
	Validation value sources

	New Diagnoses by year and race

	2013
	379
	345
	346
	8	15
	Black
	41
	37
	35
	8	15
	Hispanic
	95
	87
	95
	8	15
	White
	180
	164
	162
	8	15
	Other
	63
	57
	67
	8	15
	2014
	272
	288
	273
	8	15
	Black
	28
	26
	24
	8	15
	Hispanic
	75
	81
	77
	8	15
	White
	124
	129
	120
	8	15
	Other
	44
	52
	54
	8	15
	2015
	219
	249
	242
	8	15
	Black
	22
	30
	28
	8	15
	Hispanic
	69
	75
	66
	8	15
	White
	91
	98
	103
	8	15
	Other
	38
	46
	52
	8	15
	2016
	194
	213
	182
	8	15
	Black
	19
	22
	19
	8	15
	Hispanic
	65
	59
	50
	8	15
	White
	75
	85
	78
	8	15
	Other
	35
	47
	45
	8	15
	2017
	172
	186
	173
	8	15
	Black
	18
	21
	20
	8	15
	Hispanic
	59
	54
	53
	8	15
	White
	61
	73
	65
	8	15
	Other
	34
	38
	35
	8	15
	2018
	153
	189
	150
	8	15
	Black
	14
	24
	24
	8	15
	Hispanic
	56
	76
	60
	8	15
	White
	51
	61
	48
	8	15
	Other
	32
	28
	18
	8	15
	2019
	140
	164
	120
	8	15
	Black
	13
	18
	15
	8	15
	Hispanic
	51
	64
	41
	8	15
	White
	44
	54
	42
	8	15
	Other
	32
	28
	22
	8	15
	2020
	99
	-
	92
	-
	15
	Black
	9
	-
	14
	-
	15
	Hispanic
	38
	-
	38
	-
	15
	White
	29
	-
	24
	-
	15
	Other
	23
	-
	16
	-
	15
	Diagnosed PLWH by year and race

	2012
	12450
	13126
	13575
	8	24
	Black
	1136
	1195
	1299
	8	24
	Hispanic
	2314
	2443
	2338
	8	24
	White
	7878
	8309
	9128
	8	24
	Other
	1122
	1179
	810
	8	24
	2013
	12515
	12730
	13449
	8	25
	Black
	1138
	1175
	1191
	8	25
	Hispanic
	2348
	2391
	2338
	8	25
	White
	7876
	8025
	9112
	8	25
	Other
	1153
	1139
	808
	8	25
	2014
	12475
	12093
	13541
	8	26
	Black
	1131
	1117
	1195
	8	26
	Hispanic
	2364
	2396
	2416
	8	26
	White
	7815
	7377
	9096
	8	26
	Other
	1166
	1203
	834
	8	26
	2015
	12386
	12459
	13862
	8	27
	Black
	1119
	1151
	1200
	8	27
	Hispanic
	2373
	2563
	2491
	8	27
	White
	7719
	7472
	9012
	8	27
	Other
	1174
	1273
	1159
	8	27
	2016
	12261
	11837
	13869
	8	28
	Black
	1103
	1098
	1164
	8	28
	Hispanic
	2379
	2526
	2556
	8	28
	White
	7599
	6959
	8912
	8	28
	Other
	1180
	1254
	1237
	8	28
	2017
	12116
	11545
	13878
	8	29
	Black
	1086
	1080
	1155
	8	29
	Hispanic
	2379
	2509
	2595
	8	29
	White
	7467
	6703
	8831
	8	29
	Other
	1185
	1253
	1297
	8	29
	2018
	11938
	11215
	13863
	8	30
	Black
	1064
	1066
	1147
	8	30
	Hispanic
	2373
	2496
	2656
	8	30
	White
	7315
	6417
	8736
	8	30
	Other
	1186
	1236
	1324
	8	30
	2019
	11742
	11044
	13775
	8	31
	Black
	1040
	1088
	1146
	8	31
	Hispanic
	2363
	2524
	2682
	8	31
	White
	7153
	6191
	8628
	8	31
	Other
	1187
	1241
	1319
	8	31
	2020
	11493
	-
	13689
	-
	32
	Black
	1011
	-
	1132
	-
	32
	Hispanic
	2335
	-
	2717
	-
	32
	White
	6971
	-
	8489
	-
	32
	Other
	1176
	-
	1351
	-
	32
	2021
	11234
	-
	13520
	-
	33
	Black
	981
	-
	1097
	-
	33
	Hispanic
	2304
	-
	2745
	-
	33
	White
	6785
	-
	8319
	-
	33
	Other
	1164
	-
	1359
	-
	33
	Proportion of VLS among diagnosed PLWH by year

	2013
	0.679
	-
	0.732
	-
	7
	2014
	0.693
	-
	0.734
	-
	34
	2015
	0.707
	-
	0.743
	-
	35
	2016
	0.720
	-
	0.745
	-
	36
	2017
	0.733
	-
	0.747
	-
	37
	2019
	0.754
	-
	0.758
	-
	38
	2020
	0.756
	-
	0.711
	-
	15
	2021
	0.759
	-
	0.731
	-
	39
	PrEP users by year (calibration data source estimates male users, validation data source estimates all users aged ≥ 16)

	2012
	321
	312
	-
	10	-

	2013
	572
	603
	-
	10	-

	2014
	1588
	1589
	-
	10	-

	2015
	3216
	3185
	-
	10	-

	2016
	4488
	4410
	-
	10	-

	2017
	5303
	5199
	6293
	10	40
	2018
	5850
	5999
	7862
	10	40
	2019
	6242
	-
	8785
	-
	40
	2020
	5510
	-
	8085
	-
	40
	2021
	4951
	-
	7269*
	-
	40

* From January 2021 – September 2021

Note: the stratified model outcomes may not add up to total model outcomes due to rounding
+ We changed model parameters such that outcomes matched these values as closely as possible.
++ We did not use these values during the calibration process (used here only for external validation)

The calibration values for new diagnoses and number of diagnosed PLWH data are from NHAS, and the validation data for these parameters are from San Francisco HIV Epidemiology Annual Report, Semi-annual Surveillance Report or Quarterly Surveillance Report. Both sources are credible, but discrepancies exist between them. We were unable to find empirical data on the number of MSM prescribed PrEP for validation, so we compare model values to the total number of adults prescribed PrEP (with an expectation that model values should be lower). However, model trends were similar to observed trends for this metric, especially during COVID-19.



[bookmark: _Toc109837188]Supplemental Results

In this section, we present additional information on model results. We compared the HIV outcomes by time under different scenarios. We calculated average and 95% uncertainty intervals by using 5000 bootstrap samples of 40 model iterations. 

We report PrEP coverage (the proportion of people prescribed PrEP among those who has indications for PrEP) in the manuscript. We followed the definition provided in HIV surveillance data tables and assume 24.6% of susceptible MSM have indications for PrEP.41,42


Appendix Figure 5: HIV outcomes over time under non-COVID counterfactual and COVID-19 scenarios (return to pre-COVID service levels by the end of 2022 versus return to pre-COVID service levels by the end of 2025)
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Appendix Figure 6: HIV outcomes over time under non-COVID counterfactual and COVID-19 scenarios (return to pre-COVID service levels by the end of 2022, return to pre-COVID service levels by the end of 2025, prioritized initiation of new patients from 2023 to 2025, and prioritized retention of existing patients from 2023 to 2025)
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Appendix Table 5: Cumulative burden from 2020 to 2035 under four COVID-19 scenarios
	
	Cumulative difference by 2035
	Cumulative difference by 2035 uncertainty interval LB
	Cumulative difference by 2035 uncertainty interval UB

	Scenario 1: COVID-19 effects until the end of 2022

	VLS person-years
	-1716
	-2021
	-1423

	PrEP person-years
	-13240
	-13457
	-13024

	Incidence
	50
	21
	79

	Diagnoses
	38
	11
	65

	HIV death
	72
	56
	88

	Scenario 2: COVID-19 effects until the end of 2025

	VLS person-years
	-3168
	-3420
	-2917

	PrEP person-years
	-25790
	-25972
	-25608

	Incidence
	146
	119
	173

	Diagnoses
	97
	70
	123

	HIV death
	150
	132
	167

	Scenario 3: Prioritize retention of existing patients

	VLS person-years
	-1948
	-2222
	-1672

	PrEP person-years
	-23782
	-23926
	-23639

	Incidence
	98
	65
	132

	Diagnoses
	54
	25
	85

	HIV death
	84
	67
	102

	Scenario 4: Prioritize initiation of new patients

	VLS person-years
	-3387
	-3677
	-3092

	PrEP person-years
	-15420
	-15597
	-15249

	Incidence
	88
	57
	120

	Diagnoses
	58
	33
	84

	HIV death
	135
	119
	152





Appendix Table 6: Cumulative burden from 2020 to 2035 under sensitivity analyses (best and worst cases for scenarios COVID-19 effects until the end of 2022 and COVID-19 effects until the end of 2025)
	
	Cumulative difference by 2035
	Cumulative difference by 2035 uncertainty interval LB
	Cumulative difference by 2035 uncertainty interval UB

	COVID-19 effects until the end of 2022 (worst-case scenario)

	VLS person-years
	-3497
	-3750
	-3247

	PrEP person-years
	-17111
	-17378
	-16820

	Incidence
	164
	139
	190

	Diagnoses
	110
	89
	132

	HIV death
	150
	132
	168

	COVID-19 effects until the end of 2022 (best-case scenario)

	VLS person-years
	-1432
	-1692
	-1174

	PrEP person-years
	-11938
	-12163
	-11704

	Incidence
	-51
	-77
	-27

	Diagnoses
	-52
	-73
	-32

	HIV death
	19
	1
	37

	COVID-19 effects until the end of 2025 (worst-case scenario)

	VLS person-years
	-6378
	-6609
	-6161

	PrEP person-years
	-32365
	-32535
	-32190

	Incidence
	317
	289
	345

	Diagnoses
	235
	210
	260

	HIV death
	335
	316
	353

	COVID-19 effects until the end of 2025 (best-case scenario)

	VLS person-years
	-1898
	-2136
	-1655

	PrEP person-years
	-23507
	-23716
	-23289

	Incidence
	37
	12
	61

	Diagnoses
	20
	-1
	41

	HIV death
	61
	42
	81
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