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Abstract

Background: A goal of the US Department of Health and Human Services’ Ending the HIV 

Epidemic in the U.S. (EHE) initiative is to reduce annual numbers of incident HIV infections in 

the United States by 75% within 5 years, and by 90% within 10 years. We developed a resource 

allocation analysis to understand how these goals might be met.

Methods: We estimated current annual societal funding ($2.8B/year) for 14 interventions to 

prevent HIV and facilitate treatment of infected persons. These interventions included HIV testing 

for different transmission groups, HIV care-continuum interventions, pre-exposure prophylaxis 

(PrEP), and syringe services programs (SSP). We developed scenarios optimizing or reallocating 

this funding to minimize new infections, and we analyzed the impact of additional EHE funding 

over the period 2021 to 2030.

Results: With constant current annual societal funding of $2.8B/year for 10 years starting in 

2021, we estimated annual incidence in 2030 of 36,000 new cases. When we added annual 

EHE funding of $500M/year for 2021–2022, $1.5B/year for 2023–2025, and $2.5B/year for 

2026–2030, annual incidence in 2030 decreased to 7,600 cases (no optimization), 2,900 cases 

(optimization beginning in 2026), and 2,200 cases (optimization beginning in 2023).

Conclusions: Even without optimization, significant increases in resources could lead to an 

80% decrease in annual HIV incidence in 10 years. However, to reach both EHE targets, 

optimization of prevention funding early in the EHE period is necessary. Implementing these 

efficient allocations would require flexibility of funding across agencies, which might be difficult 

to achieve.

Corresponding Author: Paul G. Farnham, Division of HIV/AIDS Prevention, Centers for Disease Control and Prevention, 1600 Clifton 
Road NE, MS US8-4, Atlanta, GA 30329-4027, (404) 639-4201 (office); (404) 502-7615 (telework), pgf1@cdc.gov. 

An earlier version of this analysis was presented as a Science Spotlight at the 2021 CROI Virtual Meeting, March 2021.

Publisher's Disclaimer: Disclaimer: The findings and conclusions in this manuscript are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention.

Supplemental Digital Content
Technical Report for the HIV Optimization and Prevention Economics (HOPE) Model, December 2021
EHE Appendix JAIDS_12-01-21.docx

HHS Public Access
Author manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 April 01.

Published in final edited form as:
J Acquir Immune Defic Syndr. 2022 April 01; 89(4): 374–380. doi:10.1097/QAI.0000000000002885.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Ending the HIV Epidemic in the U.S.; Resource allocation; HIV incidence; United States

In February 2019, the President announced his administration’s goal of ending the HIV 

epidemic in the United States within 10 years. To do so, the US Department of Health and 

Human Services (HHS) proposed the Ending the HIV Epidemic in the U.S. (EHE) initiative 

with the goals of reducing annual numbers of incident infections in the United States by 

75% within 5 years, and by 90% within 10 years.1

The field has converged on a broad consensus that these ambitious goals could be reached 

with a large influx of resources deployed rapidly to the right populations, in the right 

geographic areas, for the right interventions. Although many researchers have studied the 

combination of prevention interventions and interventions influencing the HIV continuum 

of care to achieve substantial reductions in annual new infections, the estimated reductions 

were not necessarily sufficient to achieve the EHE targets.2–6 Others have illustrated the 

requirements needed to reach EHE targets for certain cities.7–9

We wanted to better understand the conditions under which the EHE incidence reduction 

goals could be met. To do this, we analyzed the effects of the optimization of societal 

spending by the healthcare and public health systems on HIV prevention and care-

continuum interventions compared with current funding allocations, fixed increases in 

federal funding, and the associated costs to assess whether it is feasible to decrease annual 

HIV incidence in the United States to less than 9,300 cases in 5 years and less than 3,000 

cases in 10 years, and thus achieve the HHS EHE incidence targets.10 Our analysis is based 

on published work exploring the optimal allocation of public and private spending on HIV 

prevention in the United States to prevent the most new cases of HIV.11

Methods

HOPE Model

We applied the HIV Optimization and Prevention Economics (HOPE) model, a dynamic, 

compartmental model that simulates that portion of the U.S. population aged 13 and over 

that is sexually active or drug injecting.11–16 Our analytic time horizon was 2021 through 

2030. The population is stratified into 273 subpopulations by sex, age, race/ethnicity, 

transmission category, risk level, and circumcision status. There are 24 disease-stage and 

HIV care-continuum compartments plus 2 death compartments (according as CD4 < 200 

at death or not) in the model. Both persons with HIV (PWH) as well as those susceptible 

to HIV, transition among the 24 compartments and move into the model via aging and out 

of the model via death. The model uses differential equations to represent the progression 

of persons among the compartments. We built HOPE in MATLAB (MathWorks; Natick, 

Massachusetts). An extensive description of the model’s design, inputs, assumptions, and 

calibration can be found in the Supplemental Digital Content, Technical Report for the HIV 

Optimization and Prevention Economics (HOPE) Model, June 2021.
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In brief, the model requires data to describe HIV risk behaviors and their associated 

transmission risks, the cost and efficacy of HIV prevention and treatment, and the current 

transition rates of PWH along the care continuum and across disease stages. To obtain 

estimated values for most model inputs, we reviewed and summarized the published, peer-

reviewed literature and surveillance data. To obtain transition rates along the HIV care 

continuum, as well as the values of other inputs for which data were limited or uncertain, 

we calibrated the inputs, constraining their values within bounds informed by published 

literature, unpublished data, or expert opinion. We calibrated these inputs so that model 

outcomes matched surveillance data for one or multiple time points from 2016 to 2018, the 

most current data available at the time of the analysis. The matched outcomes included HIV 

incidence by transmission category and gender, HIV prevalence for the United States as a 

whole, and the proportion of PWH estimated to be in each continuum stage (Section 10 of 

the Supplemental Digital Content).

Estimation of societal funding for HIV prevention and care-continuum interventions

PWH who, through treatment, are able to achieve and maintain a viral load of <200 

copies/mL, hereafter referred to as viral suppression, have effectively no risk of sexual 

transmission.17–20 As a result, important HIV care-continuum strategies include early 

diagnosis, prompt linkage to care, rapid initiation of antiretroviral therapy (ART), and 

maintenance in care and treatment. In addition, pre-exposure prophylaxis (PrEP)21–23 and 

syringe services programs (SSPs)24–26 are effective tools to prevent infection in persons 

at high risk of acquiring HIV (Figure 1). Thus, we first estimated current spending by 

the healthcare and public health systems on 14 interventions in the following categories: 

HIV testing (for gay, bisexual, or other men who have sex with men [MSM] at high and 

at low risk of infection, heterosexuals at high and at low risk, and persons who inject 

drugs [PWID], all of whom we define as high-risk; 5 interventions), HIV care continuum 

(linkage to care at and after diagnosis, prescription of ART, adherence to care and treatment 

to achieve viral suppression and to maintain viral suppression; 5 interventions), PrEP (for 

high-risk MSM, high-risk heterosexuals, and all PWID; 3 interventions), and SSPs. See 

Sections 8 and 9 of the Supplemental Digital Content for further details about each of these 

interventions and the populations targeted by each.

We derived current total annual societal (public and private) funding overall and for each 

intervention by multiplying the cost per person served by the annual number served. We 

did not estimate the funding from any specific governmental or private agency. We used 

model calibration to determine the average annual number of persons moving along each 

step of the continuum, so that the modeled number for each step matched the most recent 

published HIV surveillance data on the care continuum. Per-person costs from the funders’ 

perspective were based on published studies of interventions (Tables 8.1, 8.2, 9.1, 9.2., 9.3, 

and 9.4 in the Supplemental Digital Content). We based the per-person PrEP cost on the 

annual drug cost plus an annual monitoring cost for a total of $14,268 (in 2019 dollars). 

We estimated the per-person cost for SSPs by using data on the median annual number of 

syringes used by PWID and the cost of injection equipment. This process resulted in an 

estimation of current annual societal funding to each of the 14 interventions, which totaled 

$2.8B. We assumed constant intervention costs over the 10-year time period, and that the 
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current estimated annual societal funding ($2.8B) remained constant for each year of the 

analysis.

We assumed everyone linked to care received care, and those prescribed ART received 

ART, unless they dropped out of care. The per-person annual cost for ART used in the 

model was $25,059 (2019 dollars). We observed the care and treatment expenditure as an 

output of the model, stratified by disease stage and progress along the HIV care continuum. 

In addition to the ART-related costs for persons who were prescribed ART, the care 

and treatment expenditure included HIV-related healthcare resource utilization (inpatient, 

emergency department, outpatient) for all PWH. For persons linked to care, it also included 

opportunistic illness prophylaxis prescriptions; CD4, viral load, genotype, and phenotype 

tests; and medications specifically required by PWH but not related to ART or opportunistic 

illness prophylaxis, such as medications to treat opportunistic illnesses resulting from HIV 

infection.

Scenarios

We then used the model to estimate key outcomes over the 10-year period for 4 scenarios. 

Under the current funding scenario, we assumed that the current percentage allocation to 

each intervention of the total annual societal HIV funding of $2.8B remained fixed from 

2021 through 2030.

To model the effect of annual additional EHE funding, we divided the 10-year time frame 

into three time periods and analyzed hypothetical EHE funding increases of $500M/year 

for 2021–2022, $1.5B/year for 2023–2025, and $2.5B/year for 2026–2030. We chose the 

specific hypothetical investment levels with feedback from experts at CDC and HHS to 

reflect increases over time that were in line with EHE budgetary estimates at the time of the 

analysis.

We estimated the impact of the additional EHE funding with both the current allocation 

of funding and an optimized allocation of the same funding. We used mathematical 

optimization, which is described in Section 8.2 of the Supplemental Digital Content, to 

determine the level of funding for each HIV intervention in the model that prevents the most 

HIV infections over a given period. The HOPE model dynamically identifies the number 

of people who are eligible for, but are not receiving an intervention at any given time, and 

it assumes that most, but not all of those eligible people would be willing to participate in 

the intervention. The allocation is then optimized to provide interventions to reach those 

eligible people as needed, with the assumption of not being able to reach all eligible people. 

Therefore, the calculation of unmet need is implicitly embedded in the methods.

We varied the time period when the allocation was optimized in three scenarios:

• No optimization (Scenario 1a)

• Optimization starting in year 6 of EHE (2026, Scenario 1b)

• Optimization starting in year 3 of EHE (2023, Scenario 1c)
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We allocated the current estimated annual societal funding of $2.8B plus the additional 

funding for a given year between 2021 and 2030 for each of the three scenarios. For our 

current funding scenario, we estimated the number of HIV infections that would occur from 

2021 through 2030 if the current annual societal funding and the allocation of that funding 

remained fixed throughout that period. For the no-optimization scenario (1a), we estimated 

the number of HIV infections if the additional EHE prevention funding was distributed 

proportional to the current allocation of total HIV prevention funding from 2021 through 

2030. Then, assuming the same amount of funding as Scenario 1a, we used optimization 

techniques (from MATLAB’s Optimization Toolbox) and the HOPE model to estimate the 

2026–2030 allocation for Scenario 1b, and the 2023–2025 and 2026–2030 allocations for 

Scenario 1c, that would prevent the most HIV infections from 2021 through 2030.

We constrained the maximum percentage of eligible persons who could be reached by 

each of the 14 interventions annually in the optimization scenarios. The estimates of 

the maximum percentage of eligible persons who could be reached annually by each 

intervention, which reflected expanded efforts to serve such persons, were informed by 

CDC subject matter experts and were similar to those applied in the limited-reach scenario 

of Sansom and coauthors11 and to the “ideal implementation” coverage levels in the analysis 

led by Nosyk et al.8 The estimates for maximum annual reach by each intervention were 

50% for testing, PrEP and SSPs, 65% for linkage to care after diagnosis, 90% for linkage 

to care at diagnosis and ART prescription, and 95% for ART adherence. We also note that 

because these limits are applied annually, the cumulative effects over time are such that 

much higher percentages of PWH overall will have progressed along each step along the 

continuum.

Our key research question was whether a given increase in prevention funding was sufficient 

to achieve EHE incidence targets. In addition to our key outcome of HIV incidence, 

we observed other outcomes including HIV prevalence, the percentage of PWH whose 

infection has been diagnosed, and the percentage of persons virally suppressed among 

those diagnosed. We also estimated changes in average annual HIV prevention funding and 

treatment spending.

To conduct the uncertainty analysis for this study, we examined how using 10 sets of 

alternate values for the model’s calibrated inputs changed the optimal allocation of the 

two allocation periods for Scenario 1c, in which public and private funds were optimized 

starting in 2023. The available budget in each allocation period was the same as in the 

initial Scenario 1c analysis. We used the model to estimate the expected incidence in 

2025 and 2030 under each of the 10 sets and the identified optimal allocation of funds 

corresponding to each. We then observed the minimum and maximum optimized allocation 

to each intervention across the 10 sets in each optimized allocation period (2023–2025, 

2026–2030), as well as the minimum and maximum HIV incidence outcomes for 2025 and 

for 2030. Additional details are provided in Section 11 of the Supplemental Digital Content.
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Results

With the current allocation of $2.8 billion annual societal funding that remained the same for 

10 years starting in 2021, we estimated total incidence over the period of approximately 

347,000 cases. The percentage of those virally suppressed among those with an HIV 

diagnosis decreased slightly, while HIV prevalence increased slightly. Total prevention 

funding and treatment spending was approximately $373B over the 10 years (Table 1).

When we added the annual EHE funding of $500M/year for 2021–2022, $1.5B/year for 

2023–2025, and $2.5B/year for 2026–2030 to the annual societal HIV prevention funding 

of $2.8B, the additional prevention funding and treatment spending was approximately 

$20B higher over the 10-year time period compared to current funding (Table 2). Total 

infections decreased by approximately 180,000, 200,000 and 230,000 in Scenarios 1a, 1b, 

and 1c, respectively, compared to the current funding scenario. Only in Scenario 1c did the 

allocation of funds allow both the 2025 and the 2030 incidence targets to be met. Scenario 

1a missed the targets but reduced annual cases to 7,600 in 2030. Scenario 1b met the 2030 

target but missed the 2025 target. The reduction in incidence in Scenario 1a compared 

with the current funding scenario was due to the addition of the EHE funding. The further 

incidence decreases in Scenarios 1b and 1c resulted from optimizing the allocation of all 

funding beginning in 2026 (Scenario 1b) and in 2023 (Scenario 1c).

The optimal funding allocations for most interventions changed only slightly compared 

with the current allocation, except for HET testing, the adherence-related interventions 

(adherence to care and treatment to achieve and maintain viral suppression) and PrEP 

funding (Table 3). Funding for low-risk HET testing decreased, while funding for high-risk 

HET testing increased. For adherence-related interventions, funding for adherence to care 

and treatment to maintain viral suppression increased, while funding for achieving viral 

suppression fluctuated in the two time periods. Funding for PrEP increased for high-risk 

heterosexuals and decreased slightly for high-risk MSM, largely because funding for the 

continuum interventions reached their maximum constraints, and funding was available for 

the prevention interventions.

The uncertainty analyses using 10 alternate sets of input values for the model’s 280 

calibrated inputs produced minimum and maximum allocations for each intervention that 

varied from the allocations produced by the initial scenario 1c analysis, but in most cases 

identified optimal allocation strategies that were very similar to those of the initial analysis. 

Across all calibration sets, the majority of funds were distributed to PrEP (35–50% of 

overall spending), adherence-related interventions (20–31%), and screening (17–24%) from 

2023–2025. Similar trends were observed in 2025–2030, although allocations to adherence-

related interventions were more variable (13–38% of overall spending). HIV incidence in 

2025 varied from 6,932 to 9,991 across the ten alternate sets (7,980 in the initial analysis). 

HIV incidence in 2030 varied from 2,034 to 3,065 across the alternate sets (2,223 in the 

initial analysis).
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Discussion

Ending the HIV Epidemic in the U.S. is an ambitious plan announced in 2019 that aims to 

reduce annual new HIV infections in the United States by 75% in 5 years and 90% in 10 

years.1 To assess whether a given increase in prevention funding was sufficient to achieve 

EHE incidence targets, we used scenario analyses to investigate the current allocation of 

HIV funding, an optimal allocation to HIV prevention and care-continuum interventions 

designed to minimize the number of new HIV infections, the impact of additional EHE 

funding, and the associated costs at a national level.

All three scenarios that we analyzed resulted in dramatic decreases in annual HIV incidence 

to fewer than 8,000 cases by 2030. Even without optimization, our model showed that 

a significant increase in resources leads to significant incidence reductions. In the most 

realistic and achievable Scenario 1a (increased funding but maintaining the same relative 

allocation of resources across interventions), annual HIV incidence dropped by almost 80% 

in 10 years. Thus, the simple addition of significant resources can have a substantial impact 

on HIV in the United States. However, to reach both EHE targets, optimization of prevention 

funding early in the EHE period (beginning in 2023 as in Scenario 1c) was necessary. Both 

scenarios 1b and 1c suggest that some targeting and focusing of resources into the right 

interventions for the right populations can have an even bigger impact than adding funds 

alone.

Our optimization analysis showed that the most efficient path toward major reductions in 

HIV transmission will include greatly enhanced testing among populations at high risk for 

HIV, and adherence to HIV care and treatment. However, a fully optimal allocation of 

all societal resources is difficult to achieve in the real world, as it assumes flexibility of 

funding among various governmental and private agencies, and it would require programs to 

maximize efficacy of available funding.

Addressing the complexities of intervention implementation will be critical in reducing 

the spread of HIV and achieving the EHE targets. In this analysis, we assess the “what” 

(which interventions to fund and to what extent), but not the “how” (the best intervention 

approaches and implementation strategies). As with other models, the “how” is the purview 

of creative, experienced program managers and interventional scientists. Our results rely 

on cost estimates per effectively treated person by evidence-based interventions identified 

in the scientific literature (Table 8.2 in the Supplemental Digital Content). However, it 

is beyond the scope of the compartmental model used in this paper to compare various 

intervention approaches, such as those included in CDC’s Compendium of Evidence-

Based Interventions and Best Practices for HIV Prevention (CDC, Compendium) which 

highlights evidence-based interventions for increasing linkage, retention, and re-engagement 

in care and improving medication adherence. As the implementation of these interventions 

improves in practice, their impact would also improve; however, comparing various levels of 

implementation was also beyond the scope of this paper.

Models are limited by the assumptions and inputs that go into each model and each scenario. 

With few published data on intervention costs or how funders’ costs change depending on 
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the subpopulation served or how they change as there are fewer of any population left to 

be served, we have considerable uncertainty about intervention costs and did not increase 

intervention costs for historically vulnerable populations or when higher percentages of 

eligible persons were reached. For these reasons, the full costs of HIV elimination in the 

United States are likely higher than our estimates. Moreover, our costs for PrEP are likely 

underestimated because we did not include costs associated with increasing PrEP outreach 

and other support services, a topic for future research. In addition, we have not tried to 

include the effects of COVID-19 on funding and resource allocation, as there are limited 

data and guidance available to quantify these effects. Models, such as this one, are meant to 

provide direction to the allocation of resources over the long run and are only one input that 

policy makers should consider when making decisions.

This analysis uses a national-level model. In reality, the HIV epidemic varies across local 

jurisdictions. The conclusions of the analyses should be considered with that limitation 

in mind. We note that this and other published analyses8, 9 consistently support two key 

elements to any successful effort to impact the trajectory of HIV in the United States -- 

interventions to achieve or maintain viral suppression and expansion of current prevention 

efforts. Local decision-makers will have to consider how those two elements are most 

successfully implemented in their jurisdictions.

Implementing the allocations suggested by our model will require careful planning over 

time, so that implementation is done in accordance with community input, governing rules, 

laws, and ethics.

The EHE initiative has the potential for reaching the ambitious goal of a 90% reduction 

in annual incidence in 10 years with the dedication of significant funding increases across 

all 10 years of the initiative, as well as making the most efficient use of societal resources 

beginning in the early years of the initiative. Even without optimization, a significant 

increase in resources can have a substantial impact on ending the HIV epidemic in the 

United States.
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Figure 1, Diagram of how HIV prevention interventions relate to HIV and the HIV care 
continuum: United States
Note. ART = antiretroviral therapy; PrEP = pre-exposure prophylaxis; PWID = persons who 

inject drugs; SSP = syringe services programs; VLS = viral load suppression.

Source: Sansom SL et al. Optimal allocation of societal HIV prevention resources to reduce 

HIV incidence in the United States. American Journal of Public Health 2021; 111(1): 150–

158, Figure 1. Permission to reprint received May 20, 2021.

Jacobson et al. Page 11

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jacobson et al. Page 12

Table 1:

Current funding results

Year Incidence % Living with diagnosed HIV % VLS among diagnosed Prevalence
Total prevention funding and 
treatment spending ($M)

2021 35,021 87% 55% 1,138,730 $36,201

2022 34,062 87% 55% 1,146,327 $36,465

2023 34,041 87% 54% 1,153,575 $36,728

2024 34,232 88% 54% 1,160,792 $36,988

2025 34,436 88% 53% 1,168,043 $37,242

2026 34,588 88% 53% 1,175,294 $37,491

2027 34,743 88% 53% 1,182,538 $37,733

2028 34,996 88% 53% 1,189,854 $37,967

2029 35,311 88% 52% 1,197,286 $38,196

2030 35,681 88% 52% 1,204,868 $38,418

Total 347,112 $373,429

Source: Authors’ analysis of data in the HIV Optimization and Prevention Economics (HOPE) model.
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Table 2:

Scenario comparisons

Scenarios
Current 
funding* 1a

1+
1b

2+
1c

3+

10-year cumulative

New infections 347,112 166,799 146,506 115,692

Decrease in new infections compared to current funding 180,313 200,606 231,420

Prevention funding ($M) ** 28,033 46,033 46,033 46,033

Treatment spending ($M)*** 345,396 347,490 347,511 347,327

Prevention funding and treatment spending ($M) 373,429 393,524 393,545 393,360

Additional prevention funding and treatment spending 
compared to current funding ($M) 20,094 20,115 19,931

2025 annual new infections (target 9,300) 34,436 16,911 16,911 7,980

2030 annual new infections (target 3,000) 35,681 7,624 2,886 2,223

*
Current annual societal HIV prevention funding: $2.8B

**
Calculated by multiplying the total annual prevention funding (see last row in Table 3) by the number of years at that annual funding level for 

years 1 to 10.

***
Treatment spending, an outcome of the simulation, is dependent on the number of PWH who are on ART and who utilize healthcare resources 

for each scenario.

1
No optimization

2
Optimization starting in year 6 (2026)

3
Optimization starting in year 3 (2023)

+
Annual additional EHE funding: $500M/year for 2021–2022; $1.5B for 2023–2025; $2.5B/year for 2026–2030

Source: Authors’ analysis of data in the HIV Optimization and Prevention Economics (HOPE) model.
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Table 3:

Funding allocation
+

Current allocation* ($M) Optimal allocation* ($M)

Intervention

Total annual additional EHE funding over current allocation, by year

$0M $500M $1.5B $2.5B

%**
$1.5B $2.5B

2021–
2030

2021–
2022

2023–
2025

2026–
2030 2023–2025 2026–2030

Allocation, by year

Testing HET Low-risk $744 $877 $1,143 $1,408 27% $275 6% $347 7%

High-risk $57 $67 $87 $108 2% $339 8% $433 8%

MSM Low-risk $16 $19 $25 $30 1% $34 1% $94 2%

High-risk $29 $34 $44 $54 1% $93 2% $99 2%

PWID $28 $33 $43 $54 1% $33 1% $51 1%

LTC at diagnosis $18 $22 $28 $35 1% $102 2% $81 2%

LTC after diagnosis $12 $14 $19 $23 0% $97 2% $42 1%

ART prescription $1 $1 $2 $2 0% $55 1% $3 0%

Adherence to care and treatment: 
Remain in care and VLS $205 $242 $315 $388 7% $576 13% $623 12%

Adherence to care and treatment: 
Remain in care and become VLS $248 $292 $380 $468 9% $498 12% $370 7%

SSPs $23 $27 $35 $44 1% $69 2% $67 1%

PrEP HETs High-risk $167 $197 $257 $316 6% $423 10% $966 18%

MSM High-risk $1,254 $1,478 $1,926 $2,373 45% $1,708 40% $2,118 40%

PWID $0 $0 $0 $0 0% $0 0% $2 0%

Total annual prevention funding $2.8B $3.3B $4.3B $5.3B 100% $4.3B 100% $5.3B 100%

+
We used the following maximum-reach percentages in the optimization scenarios: Testing, PrEP and SSPs: 50%; LTC at diagnosis and ART 

prescription: 90%; LTC after diagnosis: 65%; and Adherence to care and treatment: 95%. The optimal allocation is for Scenario 1c.

*
Current annual societal HIV prevention funding: $2.8B

**
Percentage distribution is the same for all levels of additional EHE funding under the current allocation.

Source: Authors’ analysis of data in the HIV Optimization and Prevention Economics (HOPE) model.
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