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Background

ÅDespite numerous successes in the fight against HIV/AIDS and a $20B 
annual investment in the US, progress is stalling

ÅEvidence-based interventions 

available to Protect, Diagnose

and Treat HIV/AIDS 

ÅImplementation has been 

suboptimal, with wide 

disparities in access across 

regions, ethnic groups. 



Our Objective

ÅConsidering 16 evidence-based interventions to diagnose, treat and prevent HIV 
infection, we aimed to identify the highest-valued combination implementation 
strategies to reduce the public health burden of HIV/AIDS in six US cities.

ÅValue was estimated for interventions at previously- documented scale, and ideal 
implementation 
ÅHow close can we get to the EtE incidence reduction targets?

ÅValue judged on the basis of quality-adjusted life years
ÅInternational consensus as best practice

ÅCaptures, weighs benefits of reduced morbidity, mortality and transmission

ÅFocus on equity, maximizing population health



Background Research

1. Scientific Case (Panagiotoglou et al, AIDS Behav. 2018;22(9):3071-3082)

2. Evidence Synthesis (Krebs et al, PLoS One. 2019;14(5):e0217559)

3. Medical Care Costs (Enns et al, AIDS. 2019;33(9):1491-1500)

4. Disease progression, ART persistence (Wang et al, Lancet HIV. 2019;6(8):e531-e539)

5. Model Calibration (Zang et al, 2nd review)

6. Defining the óstatus quoô comparator (Nosyk et al, in press, Clin Infect Dis. 2019)

7. Defining the evidence-based interventions (Krebs et al, under review)



Methods

ÅWe estimated 23,039 unique combinations of interventions per city to 
identify the optimal combination implementations strategies for a range of 
investment levels.

ÅThe strategy providing the greatest health benefits while still remaining 
cost-effective by WHO standards was chosen for each city

ÅWe considered an óIdeal implementationô scenario to see how close we 
could get to the EtE goals
ÅPrevention strategies: 90% target population ocverage

ÅART engagement strategies: 90% target population coverage

ÅHIV testing: 90% target population coverage



ÁFor each city, the 
population aged 15-64 
was stratified as Ą

ÁDisease progression 
accounted for acute 
infection and CD4 strata
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Our model, at a glance



Selected Evidence-Based Interventions

Selected from the CDCôs Compendium of Evidence-Based Interventions and Best Practices for 
HIV Prevention

Protect Diagnose

Á Syringe services program (SSP) 

Á Medication for opioid use disorder 
(MOUD) with buprenorphine

Á MOUD with methadone

Á Targeted pre-exposure prophylaxis 
(PrEP) for high-risk MSM & MWID

Á Opt-out testing in ER

Á Opt-out testing in primary care 
(PC)

Á EMR testing offer reminder

Á Nurse-initiated rapid testing
Á MOUD integrated rapid testing

Á Case management for initiation

Á Care coordination for retention
Á Care coordination for retention, 

targeted

Á EMR alert of suboptimal ART
Á Same-day ART initiation

Á Enhanced personal contact
Á Re-linkage program



Further information provided in the coming sessions

1. Estimating ranges on the scale of implementation for evidence-based HIV/AIDS interventions in 

the United States

Á Data/Modeling session: September 10 17:15 18:15 by Emanuel Krebs. 

2. A preamble to ending the HVI epidemic in the United States: Modeled status quo projections for 

new HIV diagnoses in six US cities

Á Poster session: September 10 17:15 18:15 by Xiao Zang. 

3. Estimating costs of implementation, delivery and sustainment for evidence-based HIV/AIDS 

interventions in the United States 

Á Policy/Finance session: September 11 14:30 15:30 by Xiao Zang.

4. The impact of localized implementation: determining the cost-effectiveness of HIV prevention 

and care interventions across six U.S. cities 

Á Policy/Finance session: September 11 14:30 15:30 by Emanuel Krebs.



Our focal cities: Home to 24.1% of the US population of 
people living with HIV/AIDS

Total adult 15-64 Population (% projected change to 2040)

Total population (2016) 3,812,143 (37%) 1,874,601 (-1%) 6,964,983 (-2%) 1,821,311 (16%) 5,865,683 (3%) 1,503,497 (15%)

Adult 15-64 Population by race/ethnicity (% projected change in proportion by 2040)

Black / African American 1,336,469 (-1%) 553,665 (5%) 568,815 (-1%) 296,354 (-2%) 1,304,687 (-1%) 95,550 (1%)

Hispanic / Latinx 391,265 (10%) 102,495 (3%) 3,385,948 (4%) 1,246,583 (7%) 1,703,286 (4%) 137,818 (7%)

Non-Hispanic White and others 2,084,409 (-9%) 1,218,441 (-8%) 3,010,220 (-3%) 278,374 (-5%) 2,857,710 (-3%) 1,270,129 (-8%)

People Living with HIV (rate/100,000)À

Prevalence 31,961 (670) 16,931 (718) 48,100 (564) 26,128 (1,120) 117,260 (959) 7,768 (312)

New diagnoses 1,618 (33) 441 (19) 1,720 (20) 1,150 (49) 2,608 (21) 248 (10)

National Rank ȹ 2 25 27* 1 21* 75*



SEATTLE
(King)

LOS ANGELES

BALTIMORE

ATLANTA (Cobb, Dekalb, 

Fulton, Gwinett)

MIAMI (Miami-Dade)

NEW YORK CITY
(Bronx, Kings, 
NY, Queens)



Localized combination implementation strategies 
delivered at previously-documented scale

Nosyk et al. Submitted 2019. 

Å 11-13 interventions were 

included in health-maximizing 

strategies per city



A case study: Miamiôs Health Production Function

ÅSelected strategy: will deliver a 

gain of 19,973 QALYs at a 

savings of $473.7M in present 

value over a 20-year time 

horizon.

Å The costliest strategy (ltd 

testing, no SSP or PrEP) is 

estimated to cost an additional 

$994.2M over 20 years while 
delivering only 30.1% of the 

QALY gain of the selected 

strategy (31.4% fewer infections 

averted in 2030).



A case study: Seattleôs Health Production Function

ÅSelected strategy: will deliver a 

gain of 2,046 QALYs at an 

additional investment of $57.9M 

in present value over a 20-year 

time horizon, resulting in an 
ICER of $95,416 per QALY .

Å The strategy including PrEP 

generated an additional 168 

QALYs (5.7% more infections 
averted in 2030), but at an 

incremental cost of $260.2M; 

ICER: $1.54M/QALY gained



Analysis of uncertainty

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Atlanta

Baltimore

Los Angeles

Miami

New York City

Seattle

Probability the selected optimal strategy is the most cost-effective^

Optimal CIS1 CIS2 CIS3 Others

The selected strategies had a high probability of providing the greatest health 

gains compared to the most proximal competing strategies, with probabilities 

ranging from 37% (Seattle) to 95% (Baltimore).



Nosyk et al. Submitted 2019. 

Estimated impact on HIV incidence: 2020-2030

Å Previously-documented scale: 

incidence reductions of 30.8% 
(Seattle) to 50.1% (NYC) by 2030 

Å Ideal Implementation: 
approaching EtE targets in Atlanta, 

Baltimore and Miami; LA, NYC and 
Seattle reaching 60.7%, 58.1% and 
39.8% reductions.



Nosyk et al. Submitted 2019. 

Estimated expenditures to implement optimal strategies at 
previously-documented scale: 2020-2030

ÅStrategies implemented at previously-documented 

scale-up: estimated cost of $4.45B in present-

value by 2030.

Å Investment would be front-loaded, peaking at an 
annual expenditure of $671M in 2024. 

Å Implementing these strategies for our focal cities 

would require 2.3 times the proposed US national 

budget allotment for 2020 to the óEnding the HIV 
Epidemicô initiative.


