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Supplementary Appendix S1 – Markov Model Inputs
The assumed increase in parameters for the base case future scenario are described in Table 1 and Table 2 for the general population and the subgroup of men who have sex with men (MSM), respectively. These tables reflect the modeled changes from the base year of 2022 up to 2050, with 2050 values remaining constant for the remainder of the 50-year time horizon.
Table S1: Target policy values for future scenario (General population) 
	Parameter
	Base Value
	2030 Value
	2040 Value
	2050 Value

	Annual probability of adopting PrEP for people eligible who are not already on PrEP
	0.0180%
	0.0189%
	0.0198%
	0.0198%

	Proportion of patients diagnosed within 3 months of infection
	29.33%
	33.73%
	38.79%
	44.60%

	Annual probability of screening (PWH and people without HIV)
	7.20%
	8.28%
	9.52%
	10.95%

	Probability of starting treatment within 6 months of diagnosis
	86.58%
	100%
	100%
	100%

	Probability of starting treatment within 3 months of diagnosis
	80.05%
	92.06%
	100%
	100%

	Proportion of PWH on ART who are virally suppressed (TasP)
	90%
	90%
	90%
	90%


Abbreviations: ART; Antiretroviral therapy; PrEP: Pre-exposure prophylaxis; PWH: People living with HIV; TasP: Treatment as prevention. 
Table S2: Target policy values for future scenario (MSM Subgroup)
	Parameter
	Base Value
	2030 Value
	2040 Value
	2050 Value

	Annual probability of adopting PrEP for people eligible who are not already on PrEP
	1.565%
	1.643%
	1.725%
	1.725%

	Proportion of patients diagnosed within 3 months of infection
	29.33%
	33.73%
	38.79%
	44.60%

	Annual probability of screening (PWH and people without HIV)
	38.30%
	44.05%
	50.65%
	58.25%

	Probability of starting treatment within 6 months of diagnosis
	87.19%
	100%
	100%
	100%

	Probability of starting treatment within 3 months of diagnosis
	81.51%
	93.73%
	100%
	100%

	Proportion of PWH on ART who are virally suppressed (TasP)
	90%
	90%
	90%
	90%


Abbreviations: ART; Antiretroviral therapy; PrEP: Pre-exposure prophylaxis; TasP: Treatment as prevention. 
Model inputs related to human immunodeficiency virus (HIV) epidemiology, population and healthcare costs are outlined in Table 3, Table 4, and Table 5, respectively.



Table S3: HIV epidemiology inputs
	Input
	Value
	Population
	Additional information

	Prevalence 

	HIV prevalence
	0.370%
	General population
	Calculated using 2022 data from the CDC HIV surveillance reports1

	
	17.475%
	MSM
	

	Prevention

	Proportion of people without HIV using PrEP
	0.153%
	General population
	Based on PrEP data published by AIDSVu2

	
	13.410%
	MSM
	

	People without HIV discontinuing PrEP
	0.936%
	General population, MSM
	The 3-monthly rate of discontinuation from PrEP was calculated from the 5-year cumulative probability reported by the Greenwald et al. (17%)3. This Canadian study was considered broadly applicable to the US population.

	PrEP efficacy in reducing HIV incidence
	86%
	General population, MSM
	Cambiano et al 20184

	Screening

	Proportion of patients tested at sexual health services (proxy for annual probability of screening)
	7.201%
	General population
	Patel et al 20205 

	
	38.3%
	MSM
	Spensley et al 20226

	Annual probability of being screened and diagnosed – patients with a CD4 count <200
	100%
	General population, MSM
	It was assumed that individuals with a CD4 count <200 would become symptomatic and would be promptly identified.

	Diagnosis

	Proportion of people with HIV who are undiagnosed
	12.779%
	General population
	CDC Surveillance Reports (2022 data)1

	
	14.259%
	MSM
	

	Probability of diagnosis within 3 months of infection
	29.33%
	General population, MSM
	Fellows et al 20157

	Treatment

	ART infectiousness reduction 	
	100%
	General population, MSM
	Undetectable viral load was modelled not to lead to new HIV cases.

	Probability of starting treatment within 3 months of diagnosis
	80.05%
	General population
	Bacon et al 20218

	
	81.51%
	MSM
	

	Proportion of patients diagnosed and on treatment
	95.4%
	General population
	CDC 20229

	
	
	MSM
	

	Probability of starting treatment within 6 months of diagnosis (>200 CD4 count)
	86.6%
	General population
	Public Health Agency of Canada 202210

	
	87.2%
	MSM
	

	Probability of starting treatment within 6 months of diagnosis (<200 CD4 count)
	87.4%
	General population
	The proportion diagnosed and on ART10 was adjusted using the increased likelihood of starting ART within 6 months in people with CD4 <20011. The odds ratio was rearranged to a relative risk using a published equation12.

	
	88.0%
	MSM
	

	Proportion of patients with viral load ≤200 copies/mL
	90%
	General population, MSM
	Based on data from Ryan White HIV/AIDS program13

	CD4 cell count

	Proportion of untreated PWH with CD4≥500
	23.8%
	General population
	Nanditha et al 202214

	
	35.5%
	MSM
	Doyle et al 202215

	Proportion of untreated PWH with 500>CD4≥350
	18.6%
	General population
	Nanditha et al 202214

	
	26.4%
	MSM
	Doyle et al 202215

	Proportion of untreated PWH with 350>CD4≥200
	21.8%
	General population
	Nanditha et al 202214

	
	22.3%
	MSM
	Doyle et al 202215

	Proportion of untreated PWH with CD4 <200
	35.9%
	General population
	Nanditha et al 202214

	
	15.8%
	MSM
	Doyle et al 202215


Abbreviations: AIDS: acquired immunodeficiency syndrome; ART: antiretroviral therapy; CD4: cluster of differentiation 4; HIV: human immunodeficiency virus; MSM: men who have sex with men; PrEP; pre-exposure prophylaxis; PWH: People with HIV.
Table S4: US population statistics and demographic inputs
	Model input
	Value
	Additional information

	Total US population
	334,914,895
	US Census Bureau16

	Proportion of males
	49.7%
	

	Median age of the population without HIV infection at model start (years)
	40.8
	

	Median age of the PWH population at model start (years)
	45.5
	Enns et al 2019 17

	Total MSM population
	4,230,000
	Bennett et al 202418

	MSM as % of total US population 
	1.26%
	Calculated

	Population forecast

	Average population growth per year 
	0.30%
	US Census Bureau19

	Average increase in median age per year (general population)
	0.53%
	

	Average increase in median age per year (PWH)
	0.578
	The difference in median age in 2010- and 2030 was divided by the number of years in this period20 


Abbreviations: HIV: human immunodeficiency virus; MSM: men who have sex with men; PWH: people with HIV US: United States.


Table S5: Healthcare cost inputs
	Input
	Value*
	Source

	Cost of one HIV test
	$28.42
	Hutchinson et al 201621

	Cost of one CD4 count measurement
	$28.42
	

	Distribution of PrEP users across products (as a percentage of the population using PrEP)

	Generic
	56.52%
	Data on file

	Branded
	43.48%
	

	Unit cost (cost per dose) of PrEP products

	Emtricitabine & tenofovir (generic)
	$70.07
	Average wholesale price as of August 2024 

	Emtricitabine/tenofovir alafenamide
	$2,642.76
	

	Units of PrEP used per user per month
	25.58
	Weighted average using the distribution of PrEP regimes reported by Sang 202222 and assuming 30 days on PrEP for those on a daily therapy and 15 days on PrEP for fluctuating between on-demand and daily PrEP.

	Cost of monitoring activities for PrEP users 
	$496.91
	Shreshtha et al 202323

	ART cost (per cycle)

	ART costs per patient
	$9,723.42
	Cohen et al 202024

	Cost of HIV-related clinical management for patients not on treatment (per cycle) 

	Patients with CD4 ≥200
	$2,130.69
	Bingham et al 202125/Glaubius et al 202126

	Patients with CD4 <200
	$5,981.36
	

	Cost of HIV-related clinical management for patients on treatment (per cycle) 

	Patients with CD4 ≥200
	$2,130.69
	Bingham et al 202125/Glaubius et al 202126

	Patients with CD4 <200
	$5,981.36
	


Abbreviations: ART: antiretroviral therapy; CD4: cluster of differentiation 4; HIV: human immunodeficiency virus; MS:, men who have sex with men; PLWH: people living with HIV; PrEP: pre-exposure prophylaxis. 
Notes: *Costs inflated where necessary using relevant US inflation indices27.


Supplementary Appendix S2 - Modeling fiscal consequences of HIV/AIDS in US
Targeted literature search
A PubMed targeted literature search was conducted on the 21st of December 2022 to identify parameters linking HIV infection, CD4 count, and viral suppression to fiscal metrics such as the probability of employment, unemployment, disability, and early retirement. A single analyst was responsible for sifting title and abstracts, and selected publications deemed suitable for full inspection. A total of 51 publications were reviewed in full and subject to backwards reference checking. In addition, database search was supplemented by free-hand searches conducted on Google/Google Scholar. Data extraction involved 12 articles reporting some relative measure linking HIV infection to the fiscal/occupational outcomes of interest. The literature search strategy and extracted fiscal estimates can be found in Table 3 and Table 4, respectively.  

Table S6: PubMed literature search strategy
	#
	Category
	Search terms

	1
	Disease terms
	(HIV[MeSH] OR HIV Infections[MeSH] OR Human Immunodeficiency Virus[TiAB] OR human immuno-deficiency virus[TiAB] OR HIV infect*[TiAB])

	2
	Fiscal outcomes terms
	(((((career mobility[MeSH] OR caregiver burden[MeSH] OR cost of illness[MeSH] OR family leave[MeSH] OR financial stress[MeSH] OR retirement[MeSH] OR return to work[MeSH] OR social security[MeSH] OR social welfare[MeSH] OR work[MeSH] OR employment[MeSH] OR unemployment[MeSH] OR back to work[tiab] OR workforce re-entry[tiab] OR returning to work[TiAB] OR job seeking[tiab] OR vocational counseling[tiab]) OR (activity impairment[TiAB] OR benefit payment[TiAB] OR compensation[TiAB] OR cost of illness[TiAB] OR disability allowance*[TiAB] OR earning*[TiAB] OR fiscal[TiAB] OR government transfer[TiAB] OR hidden cost*[TiAB] OR income[TiAB] OR indirect cost*[TiAB] OR indirect healthcare cost*[TiAB] OR living allowance*[TiAB] OR long-term disability[TiAB] OR lost time[TiAB] OR multifactor productivity[TiAB] OR pension*[TiAB] OR productive efficiency[TiAB] OR retire[TiAB] OR retirement[TiAB] OR salaries[TiAB] OR salary[TiAB] OR social benefit*[TiAB] OR social insurance benefit[TiAB] OR social security[TiAB] OR tax credit[TiAB] OR total factor productivity[TiAB] OR transfer payment[TiAB] OR transportation[TiAB] OR underemployment[TiAB] OR under-employment[TiAB] OR unemployment[TiAB] OR un-employment[TiAB] OR re-employment[TiAB] OR unemployed[TiAB] OR employability[TiAB] OR employable[TiAB] OR wage[TiAB] OR wages[TiAB] OR welfare[TiAB] OR WPAI[TiAB] OR work life[TiAB] OR workers compensation[TiAB] OR workers comp[TiAB])) OR ((work*[TiAB] OR job[TiAB] OR occupation*[TiAB] OR vocation*[TiAB] OR employ*[TiAB] OR workforce[TiAB] OR work-force[TiAB] OR labor force[TiAB] OR labour force[TiAB]) AND (loss[TiAB] OR productivity[TiAB] OR disability[TiAB] OR participation[TiAB] OR cessation[TiAB] OR status[TiAB] OR retention[TiAB] OR modification[TiAB] OR outcome[TiAB] OR impair*[TiAB] OR disrupt*[TiAB] OR incapacity[TiAB] OR incapability[TiAB] OR activity[TiAB] OR transportation[TiAB] OR leaving[TiAB]))) OR ((caregiver[TiAB]) AND (work*[TiAB] OR job[TiAB] OR occupation*[TiAB] OR vocation*[TiAB] OR employ*[TiAB] OR workforce[TiAB] OR work-force[TiAB] OR labor force[TiAB] OR labour force[TiAB]))) OR ((fewer[TiAB] OR loss[TiAB] OR lost[TiAB] OR unpaid[TiAB]) AND (work[TiAB]) AND (day[TiAB] OR hour*[TiAB])))

	3
	1 AND 2
	22,340

	4
	Health-related parameters impacting employment
	(episod*[TiAB] OR increased symptoms[TiAB] OR disease progression[TiAB] OR increased viral load[TiAB] OR fatigue[TiAB] OR physical limitations[TiAB] OR cognitive impairment[TiAB] OR neuropsychological impairment[TiAB] OR comorbidity[TiAB] OR depression[TiAB] OR fear[TiAB] OR anxiety[TiAB] OR shame[TiAB] OR self-worth[TiAB])

	5
	Treatment-related parameters impacting employment
	((HIV medication[TiAB] OR antiretroviral treatment[TiAB] OR ART[TiAB] or combination antiretroviral therapy[TiAB] OR cART[TiAB]) AND (adherence[TiAB] OR adverse events[TiAB] OR quality of life[TiAB] OR health-related quality of life[TiAB] OR HRQoL[TiAB] OR burden of treatment[TiAB] OR medical visits[TiAB] OR complicated regimen*[TiAB]))

	6
	4 OR 5
	1,777,693

	7
	3 AND 6
	3,216

	8
	7 & 8
	Filters: Last 20 years (2003-2022): 2,807
AND studies on humans only: 2,592
AND studies on adults only: 1,797
AND English language publications only: 1,765





Relative effect of HIV/AIDS on occupational outcomes
Table S7: Published measures of the effect of HIV infection on fiscal and occupational outcomes
	Outcome
	Comparator
	Metric a
	Mean
	95%CI 
Lower
	95%CI 
Upper
	Source

	Employment (reduction)

	HIV infection
	GP vs PWH (RR)
	RR
	0.840
	0.830
	0.860
	28

	
	GP vs PWH (MD)
	MD
	-0.143
	-0.171
	-0.115
	29

	
	GP vs PWH (MD)
	MD
	-0.147
	-0.184
	-0.109
	30

	Viral suppression
	VL > 50 copies/ml vs undetectable
	RR
	0.775
	0.725
	0.833
	28

	
	VL > 50 copies/ml vs undetectable
	RR
	0.909
	0.370
	2.000
	31

	AIDS (CD4<200)
	CD4<200 vs CD4≥350 (RR)
	RR
	0.926
	0.877
	0.971
	28

	
	CD4<200 vs CD4>200 (RR)
	RR
	0.730
	0.467
	1.136
	31

	
	CD4<200 vs GP (MD)
	MD
	-0.576
	-0.768
	-0.432
	32

	Unemployment (increase)

	HIV infection
	GP vs AIDS (RR)
	RR
	1.620
	1.340
	1.960
	33

	
	GP vs AIDS (RR)
	RR
	1.396
	b
	b
	34

	Viral suppression
	Detectable VL vs undetectable
	OR
	2.100
	1.060
	3.790
	35

	
	VL <400/ml vs VL>400ml
	OR
	1.520
	1.110
	2.070
	36

	AIDS (CD4<200)
	CD4 <50 vs CD4 >50
	OR
	1.410
	1.140
	1.740
	37

	
	CD4<200 vs CD4>200
	OR
	1.820
	0.940
	3.580
	35

	Wages (decrease)

	HIV infection
	PWH vs GP
	MD
	-0.080
	-0.089
	-0.072
	36

	Viral suppression
	PWH vs GP
	MD
	-0.080
	-0.089
	-0.072
	c

	AIDS (CD4<200)
	CD4<200 vs GP
	MD
	-0.134
	-0.183
	-0.098
	36

	Disability (increase)

	HIV infection
	PWH vs GP
	MD
	-0.079
	-0.100
	-0.058
	29

	Viral suppression
	VL <400/ml vs VL≥400/ml
	RR
	1.090
	0.860
	1.380
	36

	
	VL >100,000 vs VS
	OR
	1.587
	1.205
	2.128
	38

	AIDS (CD4<200)
	CD4<200 vs CD4≥500
	RR
	1.580
	1.250
	1.990
	36

	
	CD4<350 vs CD4≥350
	OR
	2.710
	1.250
	5.870
	39


Abbreviations: AIDS: Acquired immunodeficiency syndrome; CD4: cluster of differentiation 4; CI: confidence interval; GP: general population (unaffected by HIV); HIV: human immunodeficiency syndrome; MD: mean difference; OR: odds ratio; PWH: people living with HIV; RR: relative risk; VL: viral load.
a Mean differences were summed to the value of the reference category to derive the value in the category being compared. Before being multiplied by baseline rates, OR were rearranged to relative risks using a published equation12.
b Relative risk derived as the ratio of the probability of unemployment in people living with HIV over people in the general population (uninfected). The confidence intervals of the original inputs were used for one-way analysis of uncertainty. 
c Assumed same as for HIV infection.


Supplementary Appendix S3 – Fiscal Model Inputs
Table S8A: Fiscal inputs - Economic activity (2023)
	
	16 to 24 
	25 to 34 
	35 to 44 
	45 to 54 
	55 to 64 
	65+

	Employed Population*
	51.69%
	78.69%
	79.75%
	78.99%
	63.46%
	18.36%

	Annual employment earnings**
	$32,383
	$47,395
	$56,692
	$56,919
	$55,196
	$48,982

	Unemployed Population*
	4.39%
	3.22%
	2.32%
	2.03%
	1.65%
	0%***

	Unemployment benefits
	$5,105
	$5,105
	$5,105
	$5,105
	$5,105
	$5,105


Notes: *Inputs presented as percentage of total age band; **Wages were assumed to increase by 3.5% annually, reflecting historical long-term changes in nominal US wages; ***Assumed that individuals over 65 would not be in labor force unless employed.
Source: OECD 40, Social Security data 41, US Bureau of Labor Statistics42,43, US Department of Labor, Employment and Training Administration 44.

Table S8B: Fiscal inputs – Social Benefits (2023)
	
	16 to 24 
	25 to 34 
	35 to 44 
	45 to 54 
	55 to 64 
	65+

	% of disabled workers*
	0.05%
	0.08%
	0.12%
	0.31%
	0.68%
	0.00%

	Disability benefits
	$27,817
	$17,233
	$51,532
	$126,023
	$286,667
	$0

	% of retired workers*
	0.00%
	0.00%
	0.00%
	0.00%
	3.00%
	3.62%

	Retired worker award
	$0
	$0
	$0
	$0
	$1,269,720
	$2,145,999


Notes: *Inputs presented as percentage of total age band.
Source: Social Security Data41,45.


Supplementary Appendix S4 – Additional PSA Output
For the PSA, model inputs were varied according to the following assumptions:
· Costs were sampled from a Gamma distribution.
· Probabilities were sampled from a Beta distribution.
· Sets of probabilities summing to one were sampled from a Dirichlet distribution.
· Epidemiologic estimates (prevalent and incident populations, PrEP users) were sampled from a Normal distribution.
· Rates were sampled from a Lognormal distribution.
Disaggregated incremental probabilistic results for the general population and MSM subgroup are provided in Table 9 and Table 10, respectively.
The distributions of results for the general population and MSM subgroup resulting from the PSA iterations were represented in whiskers plots depicted in Figure 1.
Table S9: Probabilistic disaggregated results (general population)
	 
	Incremental (Deterministic)
	Incremental and 95% credible intervals (Probabilistic)

	Earnings from employment*
	$806 M
	$768 M ($560 M to $1,010 M)

	Employment Insurance benefits
	$4 M
	$4 M ($3 M to $5 M)

	Disability benefits (Pension Plan)
	$3 M
	$3 M ($2 M to $4 M)

	Old age security
	$0.53 K
	-$0.57 K (-$0.89 K to -$0.31 K)

	Direct taxes
	$280 M
	$267 M ($195 M to $352 M)

	Indirect taxes
	$22 M
	$21 M ($16 M to $28 M)

	Healthcare costs
	$87 M
	$71 M (-$45 M to $180 M)

	Incremental fiscal consequences
	$397 M
	$366 M ($213 M to $526 M)



Table S10: Probabilistic disaggregated results (MSM subgroup)
	 
	Incremental (Deterministic)
	Incremental and 95% credible intervals (Probabilistic)

	Earnings from employment*
	$92 M
	$85 M ($61 M to $113 M)

	Employment Insurance benefits
	$0.54 M
	$0.50 M ($0.34 M to $0.72 M)

	Disability benefits (Pension Plan)
	$0.37 M
	$0.35 M ($0.23 M to $0.51 M)

	Old age security
	$0.20 K
	-$0.19 K (-$0.40 K to -$0.08 K)

	Direct taxes
	$32 M
	$30 M ($21 M to $39 M)

	Indirect taxes
	$3 M
	$2 M ($2 M to $3 M)

	Healthcare costs
	$60 M
	$58 M ($43 M to $81 M)

	Incremental fiscal consequences
	$96 M
	$91 M ($72 M to $120 M)


		
[bookmark: _Ref210834291]Figure S1: Distributions of PSA results
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