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We estimated 10-year (2020–2030) trajectories for human im-
munodeficiency virus incidence in 6 US cities. Estimated in-
cidence will only decrease in 2 of 6 cities, with the overall 
population-weighted incidence decreasing 3.1% (95% cred-
ible interval [CrI], ˗1.0% to 8.5%) by 2025, and 4.3% (95% CrI, 
˗2.6% to 12.7%) by 2030 across cities. Targeted, context-specific 
combination implementation strategies will be necessary to 
meet the newly established national targets.

Keywords. HIV/AIDS; dynamic transmission model;  
epidemiological projection; “Ending the HIV epidemic” plan.  

Concerted efforts and significant investments in human im-
munodeficiency virus (HIV) prevention and care have re-
sulted in a 69% decline in mortality and a 48% reduction in 
new diagnoses since incidence peaked in the United States 
(US) in the mid-1990s [1, 2]. However, despite more than 

$20 billion of annual federal funding directed toward do-
mestic HIV efforts, 38  000 new cases are diagnosed each 
year. HIV disproportionately affects African Americans 
(43.6% of new diagnoses in 2017), men who have sex with 
men (MSM) (69.9%), and those residing in the southern 
states (52.2%) [1]. Rather than a homogeneous national epi-
demic, the HIV epidemic in the US is a collection of diverse 
microepidemics, characterized by relatively small geo-
graphic regions with different epidemiological conditions, 
demographics, and healthcare infrastructure, concentrated 
primarily in urban centers [3] and “hotspot” counties [4, 
5]. The public health response across cities has been highly 
heterogeneous, with fundamental differences in health sys-
tems infrastructure, funding, and local legislation, as well 
as racism, structural stigma, and HIV laws/policies, cul-
minating in widely disparate rates of new HIV diagnoses 
[3], which are at risk of further divergence with anticipated 
demographic shifts [6].

On 5 February 2019 at the State of the Union Address, 
President Trump announced the intention to end the HIV 
epidemic in the US by reducing new infections by 75% 
within 5  years and by 90% within 10  years. To reach these 
goals, the Department of Health and Human Services is pro-
posing to target 48 counties plus Washington, District of 
Columbia and San Juan, Puerto Rico, which together com-
prise 50% of new HIV diagnoses, along with 7 southern 
states with disproportionate HIV incidence in rural areas 
[7]. Using simulation modeling to account for epidemio-
logical and structural diversity in 6 US cities accounting for 
24% of HIV prevalence in the US, we project HIV incidence 
over 10 years (2020–2030) holding access to HIV treatment, 
care, and prevention services constant to assess the extent to 
which these targets can be reached at current resource and 
implementation levels.

METHODS

We adapted and calibrated a dynamic, compartmental HIV 
transmission model [8–10] to replicate the city-level HIV 
microepidemics in Atlanta, Georgia; Baltimore, Maryland; 
Los Angeles, California; Miami (Dade County), Florida; 
New York City (NYC); and Seattle, Washington (King 
County). The model tracked individuals susceptible to HIV 
through the course of infection, diagnosis, treatment with 
antiretroviral therapy (ART), and ART dropout. In each 
city, the adult population aged 15–64 years was partitioned 
by biological sex (male, female), HIV risk group (MSM, 
people who inject drugs [PWID], MSM-PWID, and hetero-
sexual), race/ethnicity (black/African American, Hispanic/
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Latinx, and non-Hispanic white/others) and sexual risk be-
havior level (high-risk vs low-risk). The model captured 
heterogeneity in the risk of HIV transmission, age (via dif-
ferential maturation and mortality rates for people living 
with HIV and the general population across cities), and 
disparities in access to health and prevention services, in-
cluding HIV testing, ART, syringe service programs, med-
ication for opioid use disorder, and targeted pre-exposure 
prophylaxis for high-risk MSM. We conducted an extensive 
evidence synthesis to compile the 1667 parameters needed 
to populate the model for each city, drawn from 11 primary 
database analyses, 59 peer-reviewed publications, and 24 
public health and surveillance reports [9]. We calibrated 
the model to match new diagnoses and deaths across race/
ethnic and HIV risk groups (17 targets total) and validated 
against external incidence estimates from 2012 to 2015 [10]. 
Our evidence synthesis [9] and calibration process [10] are 
documented in detail elsewhere.

We projected HIV incidence in the adult population ac-
counting for external estimates of population growth and 
demographic shifts in each city over a 10-year time horizon 
(2020–2030) [9], and estimated the population-weighted av-
erage HIV incidence across these cities. In the projections, 
all health services were held at their 2015 levels except for 
pre-exposure prophylaxis, which was held at 2017 levels to 
account for the recent rapid growth in uptake among MSM 
(population projections and estimated HIV service levels are 
detailed in the Supplementary Appendix). Projected trends in 
HIV incidence accounted for the uncertainty in the model’s 
parameter estimates. The projections (and their 95% credible 
intervals [CrIs]) were estimated using 2000 calibration param-
eter sets in addition to probabilistic sensitivity analysis on all 
other uncertain model parameters determining epidemic dy-
namics [10].

RESULTS

Holding service levels constant, we estimated that the HIV in-
cidence rate (with 95% CrI) per 100  000 adults will decrease 
in NYC (from 24 [20–30] to 19 [15–24]) and Seattle (from 13 
[11–15] to 11 [8–15]), and remain relatively constant in Atlanta 
at 40 (31–51), Baltimore at 30 (23–36), and Los Angeles at 36 
(30–43). In contrast, Miami will remain the highest at 112 (78–
155) per 100 000 (Figure 1).

We estimated that the overall population-weighted HIV inci-
dence, in comparison to the figures in 2020, will decrease 3.1% 
(95% CrI, ˗1.0% to 8.5%) by 2025 (ranging from a 0.6% increase 
in Los Angeles to a 12.2% decrease in NYC) and 4.3% (95% 
CrI, ˗2.6% to 12.7%) by 2030 (from a 5.2% increase in Atlanta 
to a 19.7% decrease in NYC) under current conditions in the 
selected US cities.

DISCUSSION

We estimate that current differences in HIV incidence across 
the selected cities will widen, leading to a 10-fold difference 
between Seattle and Miami by 2030 if current levels of service 
provision are maintained. The underlying factors driving these 
projections are as diverse as the cities themselves. The pro-
jected declines in HIV incidence for NYC are driven by strong 
political support and growing funding levels, as well as more 
generous public insurance and coordinated interventions, in-
cluding substantial scale-up of ART. Within Seattle’s HIV ep-
idemic, already low rates of incidence will be reinforced by 
the enhanced prevention efforts among younger MSM imple-
mented in recent years.

In Los Angeles, we project a decline in HIV incidence among 
African American MSM that will be offset by an increase in HIV 
incidence among white and Hispanic MSM (Supplementary 
Figure 1). The projected decline among African American 
MSM is due in part to epidemic saturation; this group featured 
the highest prevalence of HIV of any population we modeled 
across cities. Miami is projected to see an increase in its number 
of Hispanic residents (3% growth, increasing the proportion 
from 68% to 71%, Supplementary Figure 2), which we estimate 
will drive HIV incidence, particularly among Hispanic MSM, 
which has been the case in recent years [11]. A similar shift is 
also estimated for Atlanta, the city with the highest projected 
population growth, despite African American MSM continuing 
to represent a large portion of incident cases. Finally, we project 
that Baltimore’s HIV epidemic will continue its shift from older 
PWID to younger African American and Hispanic MSM, re-
sulting in limited reductions in rates of incidence by 2030.

As with any simulation modeling exercise, this study was lim-
ited by the simplifying assumptions regarding the course and 
characteristics of each city-level HIV microepidemic, as well as 
limitations in available data, including basic information on total 
volumes of HIV tests. In addition to the calibration and validation 
of our model [10], we conducted probabilistic sensitivity analysis 
to present uncertainty in each city’s HIV incidence projections.

As US cities grapple with competing priorities while facing 
stagnant or diminishing budgets, the initiative to end the HIV ep-
idemic in the United States must provide policymakers, those at 
risk, and community stakeholders adequate resources to reach its 
stated goals [12]. Our results coincided with another recent mod-
eling study, which found that current interventions were unlikely 
to reach the new targets by 2030 without a dramatic increase in 
scale and coverage in HIV care and prevention [13]. Despite the 
staggering advances in HIV/AIDS care, progress in reducing new 
infections in the US has plateaued and the benefits from these 
advances have not been shared equally among all those at risk or 
across microepidemics. The tools to drastically reduce the burden 
of HIV/AIDS are at hand, but their scale-up and implementation 
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have been suboptimal [14–16]. This city-level analysis makes 
clear the need for a coordinated response consisting of targeted, 
context-specific combination implementation strategies to re-
duce the burden of HIV transmission and meet the bold goals of 
the current Administration’s initiative.

Supplementary Data
Supplementary materials are available at Clinical Infectious Diseases on-
line. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility of 
the authors, so questions or comments should be addressed to the cor-
responding author.

Figure 1. Model projections for human immunodeficiency virus (HIV) incidence (rate, per 100 000 adults) under current health service levels in 6 US cities, 2015–2030. We 
highlight 2020 (the year of initiative launch), 2025 (5-year target), and 2030 (10-year target), in accordance with the Trump Administration’s “Ending the HIV Epidemic: A Plan 
for America” initiative. Abbreviations: CA, California; FL, Florida; GA, Georgia; MD, Maryland; NY, New York; WA, Washington.
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