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Retrospective analysis of human immunodeficiency virus 
(HIV) preexposure prophylaxis (PrEP) use among individuals 
with PrEP indications demonstrates worsening disparities in 
uptake between early- and late-adopting states from 2014 to 
2018. To end the HIV epidemic, federal and state governments 
must close gaps by translating successful policies from early-
adopting states to late-adopting states.
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Daily use of human immunodeficiency virus (HIV) preexpo-
sure prophylaxis (PrEP) is estimated to prevent >90% of infec-
tions in men who have sex with men and 70% of infections in 
people who inject drugs [1]. However, since its Food and Drug 
Administration approval in 2012, uptake among individuals 
with indications for PrEP has been low in the United States 
(US). Less than 20% of individuals who could benefit from 
PrEP are currently taking it [2]. Additionally, only 30% of total 
PrEP users live in the South despite 51% of new HIV diagnoses 
being made in the South each year [3].

The US “Plan to End the HIV Epidemic” (EHE) prioritizes 
state- and county-level partnerships to prevent >250 000 new 
HIV infections over 10  years [4]. A  key EHE component is 
increasing access to PrEP. Statewide policy actions that increase 
awareness for PrEP and reduce economic barriers to access can 
foster an environment for increased uptake and contribute to 

EHE. We assess state-level and region-level trends in PrEP up-
take from 2014 to 2018. Specifically, we examine if early adop-
tion of PrEP is a predictor of more rapid year-to-year gains in 
uptake and discuss policies of states with successful uptake.

METHODS

We performed a descriptive retrospective study of PrEP uptake 
using data on individuals with PrEP prescriptions and individ-
uals with indications for PrEP between 2014 and 2018. State-
level PrEP uptake is defined as the ratio of individuals who 
receive a prescription for PrEP to the estimated number of indi-
viduals who have indications for initiating PrEP.

To calculate PrEP uptake, state-level numbers of individuals 
with PrEP prescriptions (the numerators) were obtained from 
AidsVu.org [5]. We obtained state-level estimates of individuals 
with indications for PrEP (the denominators) for 2015 from data 
published by the Centers for Disease Control and Prevention 
(CDC) [6]. The estimation procedure for these denominators 
combined the CDC indications for PrEP—those who do not 
have HIV and (1) have shared injection or drug preparation 
equipment in the last 6 months, (2) have condomless anal or 
vaginal sex with individuals of unknown HIV status, or (3) had 
a bacterial sexually transmitted infection (STI) within the last 
6 months [7]—with state- and transmission group–level risk of 
HIV infection to obtain estimates of those at increased risk for 
HIV. To calculate state-level counts of individuals with indica-
tions for PrEP in 2014 and 2016–2018, we first calculated 2015 
state-level rates of individuals with indications for PrEP per 
100 000 state residents by dividing the 2015 estimates of indi-
viduals with indications for PrEP from the CDC by 2015 state-
level resident populations from the US Census. Assuming an 
equal rate of individuals with indications for PrEP per 100 000 
state residents between 2014 and 2018, we multiplied state-level 
population estimates for 2014 and 2016–2018 by the 2015 rate 
of individuals with indications for PrEP to estimate state-level 
counts of individuals with indications for PrEP for those years.

PrEP uptake and change in PrEP uptake between 2014 and 
2018 were estimated at the state and regional levels. To under-
stand if the rate of uptake was dependent on prior levels of cov-
erage, we estimated the association between current prevalence 
of PrEP use and the percentage point change in uptake into 
the following year using linear regression and controlling for 
year to account for overall secular changes. We also assessed 
whether uptake was associated with region using linear regres-
sion and whether the association between PrEP uptake and 
change in uptake into the following year was heterogeneous by 
region by including an interaction term and conducting a likeli-
hood ratio test. Additionally, we estimated the disparity in PrEP 
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uptake between early adopters (the 10 states with the highest 
initial PrEP uptake in 2014) and late adopters (the 10 states with 
lowest uptake in 2014) for all years between 2014 and 2018.

This study used public data and is not human subjects 
research.

RESULTS

The Northeastern US experienced the greatest increase in 
PrEP uptake between 2014 and 2018 at 16.6%, followed by the 
Midwest (9.2%), the West (7.1%), and the South (7.0%). Across 
all years, higher prevalence of PrEP use was significantly associ-
ated with greater increase in PrEP uptake in the following year. 
On average, every 5% of baseline usage was related to a 1.18% 
(95% confidence interval, .89%–1.46%) increase in uptake in 
the following year. Thus, disparities between high-uptake and 
low-uptake states increased between 2014 and 2018. The associ-
ation between current PrEP uptake with change in PrEP uptake 
into the next year did not differ between regions (P = .29).

State-level uptake in 2014 ranged between 0.4% (Wyoming; 
Table 1) and 8.3% (Massachusetts) with a median uptake of 1.9% 
(Minnesota). State-level uptake in 2018 ranged between 2.4% 
(Wyoming) and 29.7% (New York) with a median uptake of 
9.6% (California). Massachusetts, New York, and Connecticut 
remained among the 5 states with the highest prevalence for all 
years. Idaho, Montana, and Wyoming were consistently among 
the lowest 5 uptake states (Table 1, Figure 1). By 2018, only 2 late-
adopter states had moved from being in the 10 lowest-uptake 
states (Oklahoma: 6th lowest to 14th; Tennessee: 7th lowest to 
11th), indicating consistent stratification among states. In 2014, 
the average uptake difference between early and late adopters 
was 3.2 percentage points (4.3 compared with 1.1). By 2018, this 
difference increased to 12.0 percentage points (18.0 compared 
with 6.0). Being one of the 10 earlier adopting states as opposed 
to being one of the 10 late-adopting states in 2014 was associ-
ated with increased PrEP uptake in 2018.

DISCUSSION

Ideally, past performance on state-level PrEP uptake would not 
predict year-to-year capacity to increase usage. Alternatively, 
we would expect a negative trend with late adoption predicting 
larger gains as low-uptake states catch up to early adopters. 
Yet, in 2014–2018, we see greater prior PrEP use predicting in-
creased growth. This results in increasing disparities in PrEP 
access between early- and late-adopting states, suggesting 
that underperforming states are not “catching up.” The conse-
quences of being a low uptake state could differ depending on 
HIV prevalence. Early-adopting states may have consistently 
focused PrEP programs/planning.

Recent work suggests the importance of social networks 
and peer effects in reducing PrEP stigma and increasing PrEP 
knowledge [8]. This potentially explains why greater PrEP 

uptake is related to greater increase in PrEP usage into the 
next year. More users implies greater potential for community-
based information spread. This should be explored further 
within states such as Massachusetts, Connecticut, Louisiana, 
and Arkansas, which show more exponential trends in uptake 
consistent with the pattern of uptake gaining momentum each 
year. Access to providers and geographic variability in PrEP 
clinics relative to need may also explain some of the variance 
in uptake.

EHE phase 1 focuses on providing resources, expertise, 
and technology to key states and counties across the US. Early 
adopter states’ more significant diffusion of PrEP use may be 
due to the social and health policy environments in these states. 
For example, a recent study found that Medicaid expansion was 
associated with increased PrEP uptake. States that have not ex-
panded Medicaid could see increased PrEP uptake with expan-
sion [9].

In addition to providing resources, EHE should focus on 
facilitating local- and state-level policy environments that re-
duce barriers to PrEP, and any regulations or laws that can be 
enacted at the federal level should be considered. For example, 
we previously found that Affordable Care Act Qualified Health 
Plans (QHPs) in the South were almost 16 times as likely to 
require PrEP prior authorization compared with QHPs in the 
Northeast [10]. Increased federal- or state-level regulation of 
QHPs’ prior authorization use may be necessary to remove this 
system-level barrier that disproportionately affects the South. 
Additionally, as PrEP’s US Preventive Services Task Force 
grade A recommendation, which requires most private insur-
ance plans to cover PrEP without cost sharing went into effect 
this year, states should consider regulations to ensure QHP 
compliance.

Best practices of PrEP early-adopter states should be identi-
fied and disseminated to states with lower PrEP uptake along-
side necessary material support. For example, Iowa, an early 
adopter and Midwestern outlier, piloted a successful regional 
telehealth program in 2017 that connected individuals with 
indications for PrEP to telehealth PrEP navigators via referral 
from STI testing clinics or online advertisement. Patients were 
connected to infectious disease physicians, tele-PrEP pharma-
cists, and local clinics for laboratories, facilitating access for 
individuals with geographic barriers to care [11]. Tele-PrEP 
programs could prove effective in many of the more rural 
low-uptake states.

Similarly, a handful of states, many of them early adopters, 
implemented PrEP drug assistance programs (DAPs) modeled 
after AIDS DAPs for HIV treatment [12]. PrEP DAPs, funded 
by state and local dollars, target uninsured and underinsured 
individuals and provide assistance accessing medication as well 
as clinic visits, laboratory services, and other PrEP support 
services. Future work should be done to investigate tele-PrEP 
and PrEP DAPs at the state level.
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This analysis was limited by using PrEP data from AIDsVu, 
which is based on prescriptions written as opposed to filled 
for PrEP, and could over- or underestimate actual PrEP use. 
Additionally, AIDsVu does not account for records from closed 
health system networks and other health maintenance organiza-
tions (HMOs), leading to systematic underestimation of PrEP up-
take in areas with higher HMO penetration such as California. 
Furthermore, both data on PrEP prescriptions and PrEP indica-
tions are calculated at the state level and do not refer to individual-
level outcomes. Finally, the assumption of a stable rate of 
individuals with indications for PrEP per 100 000 state residents, 
while necessary, may not hold, although we do not find substan-
tial reason to believe it is systematically increasing or decreasing.

With disparities in PrEP uptake worsening, federal and state 
health policies must align with broader EHE goals to ensure the 
plan’s success for all communities. Further research on PrEP 
uptake should be conducted to target these policy proposals.
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