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Objectives. To report demographics, regional variations, and indications for pre-

exposure prophylaxis (PrEP) use for HIV prevention in the Veterans Health Adminis-

tration (VHA).

Methods. We identified persons initiating tenofovir/emtricitabine for the PrEP in-

dication in the United States between July 2012 and April 2016 in a VHA national da-

tabase. We stratified PrEP use by provider type and VHA region. We calculated PrEP

initiation rate for each region with VHA population data.

Results. Of the 825 persons who initiated PrEP during the observation period, 67%

were White and 76% were men who have sex with men. People who inject drugs and

transgender persons represented less than 1% each of the cohort. The majority of PrEP

initiations were clustered in 3 states, leading with California (28%) followed by Florida

(9%) andTexas (8%).TheSoutheast hadoneof the lowestPrEP rates at 10PrEP initiations

per 100 000 persons in care. Infectious disease specialists issuedmore than two thirds of

index PrEP prescriptions.

Conclusions.Uptake of PrEP in theVHA is uneven along geographic and risk categories.

Understanding the reasons behind these gaps will be key in expanding the use of this

important prevention tool. (Am J Public Health. 2018;108:S305–S310. doi:10.2105/

AJPH.2018.304788)

Once-daily tenofovir/emtricitabine
(TDF/FTC), approved for human

immunodeficiency virus (HIV) preexposure
prophylaxis (PrEP) in 2012, is an effective
HIV prevention tool in high-risk groups
including men who have sex with men
(MSM), transgender persons, heterosexual
individuals, and people who inject drugs
(PWID).1–4 Despite the advances in pre-
vention, with nearly 40 000 new diagnoses
in 2016, HIV remains a significant public
health problem in the United States.5

According to the Centers for Disease
Control and Prevention (CDC), of an esti-
mated 1.1 million persons who had an in-
dication for PrEP in the United States in
2015, 44% were Black and approximately
a quarter of those who would benefit from
PrEPwereHispanic.6However, PrEP uptake
in these racial and ethnic demographic groups
has not been commensurate with the need.7

The same report also estimates that among the
heterosexually active adults with a PrEP in-
dication, 68% are women, yet PrEP remains

underutilized in this risk group.8 Another risk
group in which PrEP use can be expanded
is PWID.9 The US National HIV/AIDS
Strategy identifies PWID as a priority pop-
ulation for HIV prevention and the CDC
recommends PrEP for high-risk PWID with
an estimated 115 000 PWID believed to be
PrEP-eligible in the United States.10 In ad-
dition, regional PrEP uptake in the United
States has been incongruent with HIV in-
cidence. For example, in 2017, southern states

had the lowest ratio of active PrEP pre-
scriptions per new HIV diagnosis compared
with other US regions.11

The Veterans Health Administration
(VHA) is the largest integrated provider
of HIV care in the United States, offering
a unique opportunity to assess PrEP uptake in
a national health system.12 Although PrEP
adherence in a VHA cohort has been pre-
viously described,13 uptake among various
risk groups and regional patterns of use are not
known. Herein we report demographic
characteristics, regional variations, and in-
dications for PrEP use in the VHA from 2012
to 2016. These data can help guide PrEP
delivery not only within the VHA but also
in other large health systems.

METHODS
We queried the Corporate Data Ware-

house, a national VHA patient database
within a platform called the VA Informatics
and Computing Infrastructure, to identify
individuals in VHA care with initial TDF/
FTC prescriptions between June 1, 2012, and
April 1, 2016 (Figure 1). We used TDF/FTC
fill dates and days supply for cohort definition.
We excluded persons with International
Classification of Diseases, Ninth Revision (ICD-
9) and Tenth Revision (ICD-10) encounter
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codes for HIV (ICD-9: 042; ICD-10: B20–
B24), chronic hepatitis B (ICD-9: 070.32;
ICD-10: B18), or needlestick injury (ICD-9:
V15.85; ICD-10: W46)14,15; those receiving
other antiretrovirals before or at the time of
the initial TDF/FTC prescription; and those
who filled a single TDF/FTC prescription for
30 or fewer days as they were presumed to be
on postexposure prophylaxis. We identified
demographic data including age, gender,
self-reported race and ethnicity, and labora-
tory data (HIV serology, HIV viral load,
hepatitis B serology) directly from the Cor-
porate Data Warehouse files. We stratified
location of PrEP initiations by state and VHA
geographic region: region 1 (Northeast and
Atlantic), region 2 (Southeast), region 3
(Midwest), region 4 (South and Rocky
Mountains), and region 5 (West Coast and
noncontinental states).

Chart Review
We validated this cohort by chart review

with VHA’s national chart Compensation
and Pension Record Interchange. We in-
cluded only persons confirmed by clinical

documentation to have filled index TDF/
FTC for the PrEP indication in the final
cohort. The study staff recorded the in-
dication for PrEP use, whether the patient or
provider initiated the PrEPdiscussion, and the
provider type issuing the index prescription.
Providers were characterized as primary care
providers (PCP), infectious disease specialists
(including physicians and physician ex-
tenders, namely nurse practitioners or phy-
sician assistants), or pharmacists. Authors
hypothesized that infectious disease specialists
issued the majority of index PrEP pre-
scriptions. Therefore, we were interested in
quantifying the index prescriptions by pro-
vider type, as one of the ways to address
disparities in PrEP usemay be to expand usage
by non–infectious disease specialists if such an
imbalance exists. For each PrEP initiation, we
recorded whether an infectious disease con-
sultation was completed before initiation.
We classified the PrEP initiations into
5 groups on the basis of index prescription:
infectious disease, PCP without infectious
disease consultation,PCPwith infectious disease
consultation, PCP with infectious disease
electronic consultation, and pharmacists.

Electronic consultation is a form of consul-
tation that uses chart review without an
in-person visit.

Statistical Analysis
We evaluated demographic variables and

geographic location of PrEP initiations
among all PrEP recipients and by PrEP
prescribers.We presented descriptive statistics
as means and percentages. The state of the
health care facility where the initial PrEP
prescription was issued determined the VHA
geographic region.We classified VHA facility
types as medical centers or outpatient clinics.
We used publicly available VHA population
data16 andHIV surveillance data published by
the VA National HIV Clinical Registry
Reports17 to calculate HIV prevalence in the
VHA by region. We used data from the year
2012 to coincide with the approval of TDF/
FTC for PrEP and start year of this analysis.
For each VHA region, we calculated HIV
prevalence by using numbers of persons in
care for HIV in 2012 per 100 000 persons in
care in 2012. We calculated PrEP initiation
rate for each region as the cumulative number
of unique PrEP initiations during study pe-
riod per 100 000 persons in care in 2012.
Because of the difficulties in defining the
population at risk for HIV by using the
electronic medical record, we used total
numbers in care as the denominator to
approximate relative PrEP need.

RESULTS
We identified 864 potential unique PrEP

recipients by using the algorithm described in
Methods. Thirty-nine patients that met cri-
teria for PrEP by the algorithm were found
to have non-PrEP related indications for
TDF/FTC, including repeated postexposure
prophylaxis use, chemoprophylaxis against
hepatitis B reactivation, and chronic hepatitis
B that did not meet ICD-9 or -10 criteria for
exclusion. We confirmed 825 to be on PrEP
by chart review and included them in the
analysis. Persons receiving PrEP were pri-
marily male (97%)with amean age of 41 years
(range = 21–77 years; Table 1). The majority
of the cohort was White (67%) and 168
(20%) were Black. Ethnicity is self-reported
separately from race in the Corporate Data

Note. ICD= International Classification of Diseases (includes ninth14 and tenth15 revisions); TDF/FTC = tenofovir/
emtricitabine.

FIGURE 1—Algorithm for Identifying Unique Preexposure Prophylaxis Users in Veterans
Health Administration

AJPH OPEN-THEMED RESEARCH

S306 Research Peer Reviewed Garner et al. AJPH Supplement 4, 2018, Vol 108, No. S4



Warehouse. Of the cohort, 14% identified as
Hispanic. The median age of White persons
on PrEP was older than Black and Hispanic
persons (40, 36, and 34 years, respectively).
Within the VHA, uptake of PrEP was slow
initially, with fewer than 30 PrEP initiations
per quarter in the first 2 years after PrEP
approval. Of PrEP initiations, 75% occurred
in 2015 and 2016. A minority of charts
contained documentation of how the can-
didates for PrEP were identified (39%). Out
of these, 85% of PrEP discussions were
patient-initiated and the remainders were
provider-initiated.

The primary risk group was high-risk
MSM exclusively (n = 626; 76%), followed
by high-risk heterosexual men (n = 64; 7.6%;
Table 1). A small fraction of the cohort was
heterosexual women (n = 19; 2%), of which
66% were Black. Notably, of the 19 women
receiving PrEP, 15 (79%) were in the context
of serodiscordant relationships. Only 5 per-
sons identified as transgender, constituting less
than 1% of the cohort. Less than 1% of re-
cipients reported injection drug use as the
only reason for initiating PrEP. Indication for
32 of the PrEP initiationswas undocumented.
Overall, 265 (32%) of PrEP initiations were in
serodiscordant relationships.

Initiations of PrEP were geographically
clustered: greater than 27%of PrEP initiations
were in California, with more than half of
those attributable to San Francisco and San
Diego. Region 5 (West Coast and non-
continental states) had the highest PrEP ini-
tiation rate at 26.4 PrEP initiations per
100 000 persons in care, with the third-
highest HIV prevalence in the VHA of 487
persons with HIV per 100 000 persons in care
(Table 2). Even though HIV prevalence rates
in the VHA were highest in region 2 at 627
per 100 000, this region had a comparatively
low PrEP initiation rate at 10.1 per 100 000.
Rates of PrEP initiationwere similar in region
1 (Northeast) at 10.4 per 100 000, with
second-highest HIV prevalence rates (540 per
100 000). Region 3 (Midwest) had both the
lowest PrEP initiation rates (5.4 per 100 000)
and HIV prevalence rates in the VHA (239/
100 000). The top 9 sites in PrEP prescription
frequency accounted for 43% of all initiations.
Florida (8.6%) and Texas (7.6%) were the
second- and third-highest states for PrEP
initiations. With the exception of Colorado,
all interior US states contributed less than 2%
each to total PrEP initiations. Outside of
California, the majority of PrEP initiations
were at facilities close to or within large cities.
The majority of PrEP initiations occurred at
major medical centers as opposed to out-
patient clinics.

Across all VHA regions, infectious disease
specialists accounted for the majority of PrEP
initiations (69%; Table 2). Either a face-to-
face or electronic consultation to determine
PrEP eligibility occurred with an infectious
disease practitioner before PrEP initiation in
a small minority of cases (7% and 6%, re-
spectively). Primary care providers initiated
13% of PrEP whereas a clinical infectious
disease pharmacist initiated 7%.

DISCUSSION
Uptake of PrEP since the approval of

TDF/FTC for HIV prevention in 2012 was
disproportionate in VHA as key risk groups
andUS regions were underrepresented in this
important prevention effort. Use of PrEP was
predominantly reaching older White MSM
whereas Black people constituted a dispro-
portionately small fraction of the PrEP co-
hort.Relatively fewPrEP initiations occurred

in 2 high-risk groups; transgender persons
and PWID. Recipients of PrEP tended to
actively request PrEP from their providers
rather than providers identifying them as
being at an increased risk forHIV infection. In
contrast to HIV prevalence rates in the VHA ,
PrEP initiation rates were low in the
Southeast and highest on the West Coast.
Infectious disease specialists initiated most
PrEP prescriptions, and most recipients
received infectious disease consultation to
determine PrEP eligibility.

In 2016, 44% of newHIV infections in the
United States occurred in Black people.5

Approximately 20% of PrEP recipients in the
VHA were Black. Although the majority of
all veterans in care at theVHAareWhite, 48%
of all HIV-infected persons in care are Black,
suggesting a disproportionately higher PrEP
need than their White counterparts. This
finding was concordant with studies in
non-VHA populations that have demon-
strated that PrEP uptake among Black people
is lower than would be expected on the basis
of incidence of HIV in that population.18

Several barriers, including low PrEP aware-
ness and structural barriers (e.g., lack of health
insurance), have been cited as potential rea-
sons for this disparity.19 Conspiracy beliefs
regarding HIV transmission and stigma have
also been reported to play a role in low PrEP
usage among those with high level of PrEP
awareness.20 In addition, mistrust in medical
providers and experiences with discrimina-
tion also contribute to low PrEP uptake.21

Targeted interventions that address these
barriers are needed to reach this key de-
mographic group.

Similarly, according to the CDC, in 2016,
Black women were more than 3 times more
likely to be diagnosed with HIV than their
White counterparts.5 Because the vast ma-
jority of the VHA population is men, it is
not surprising that our cohort contains
few women. Though women were un-
derrepresented at 2% of the total cohort, the
vast majority of women receiving PrEP for
HIV prevention were Black. However, it is
notable that the primary indication for PrEP
among heterosexual women who did receive
PrEP was being in a serodiscordant rela-
tionship. Exploring barriers to PrEP use and
how to expand use among other high-risk
women such as those with multiple sexual
partners represents an area of further study.

TABLE 1—Demographic Characteristics
and Indications for Preexposure
Prophylaxis (PrEP) Use for HIV Prevention
in the Veterans Health Administration:
United States, June 1, 2012–April 1, 2016

Mean (Range) or No. (%)

Age, y 41.2 (21–77)

Men 802 (97.2)

Race/ethnicity

White 552 (66.9)

Black 168 (20.4)

Other 105 (12.7)

Hispanic 119 (14.4)

Indications for PrEP

MSM 626 (75.9)

Heterosexual men 64 (7.6)

Bisexual men 72 (8.7)

Heterosexual women 19 (2.3)

Transgender 5 (0.6)

PWID 8 (0.9)

Missing data 31 (3.7)

Note. MSM=men who have sex with men;
PWID =people who inject drugs.
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In 2013, 2567 persons in the VHA iden-
tified as transgender, with an estimated
prevalence of 33 per 100 000 patients.22

Transgender women are among the highest-
risk groups for HIV acquisition with an
HIV prevalence of 22%.23 In sharp contrast to
the disease burden in this population, in our
cohort, only 0.6% of PrEP recipients iden-
tified as transgender. One previous study
involving a cohort of transgender women in
New York City reported significant barriers
to both PrEP use and adherence, including
concern about health impacts of PrEP, lack
of access to routine testing, barriers to
follow-up, and financial concerns.24 Even
though financial barriers to PrEP are largely
mitigated in the VHA, health disparities and
barriers such as stigma and discrimination
nevertheless exist in the transgender veteran
population.25 How PrEP use can be ex-
panded in this vulnerable population remains
an important area of study.

According to the CDC, injection drug
use remains a significant risk factor for HIV

infection with nearly 1 in 10 new HIV in-
fections occurring in PWID.26 Out of 825
PrEP users in the VHA, less than 1% reported
injection drug use as their only HIV risk
factor. With the rise of the opioid epidemic,
there have also been outbreaks of HIV in-
fection in the setting of risky injection
practices such as needle sharing or reuse of
personal needles.27 Prevalence of substance
use disorders in VHA is high, suggesting that
opportunities exist to increase usage of this
important HIV prevention tool in this risk
group.28 Outreach efforts that specifically
target PWID for PrEP initiation, such as
engagement of substance use specialists and
social workers, are needed to improve HIV
prevention in this population.

Similar to in the general US population,
PrEP use in VHAwas predominant in coastal
cities and regions.29 Prescriptions for PrEP
were clustered in facilities in California,
Texas, and Florida. Not surprisingly, these 3
states are also the largest provider of HIV care
within the VHA with 27%, 8%, and 9%,

respectively, of proportions of veterans with
HIV served.17 Despite the fact that HIV
prevalence rates in the VHA were similar
across regions at the start of PrEP use in 2012,
the initiation rate over the next 4 years varied
among regions. In fact, the region with the
highest HIV prevalence, the Southeast, had
the second-lowest PrEP initiation rate. Up-
take of PrEP in this region was not com-
mensurate with national HIV incidence
either.Data fromCDCdemonstrate thatHIV
incidence in the southern states has been
rising, accounting for nearly 52% new HIV
diagnoses in 2016.5 Furthermore, 60% of
Black MSM diagnosed with HIV in 2016 in
the United States lived in the South, and
Black women shared an even more dispro-
portionate burden of disease compared with
national rates at 69% of all women di-
agnosed.5 Many factors have been cited
as contributing to this disparity, including
income inequality, access to health in-
surance, cultural factors such as racial bias
and inequalities, and limited adoption of

TABLE 2—Preexposure Prophylaxis (PrEP) Use in the Veterans Health Administration (VHA) Stratified by VHA Regions and Index Prescription
Provider: United States, July 2012–April 2016

All, No.
(%)

No. of Persons With HIV in
Care/100 000 Persons in

Carea

No. of Unique PrEP
Starts/100 000 Persons in

Careb
IDS,c No.

(%)

PCP Without IDS
Consultation,c No.

(%)

PCP With IDS
Consultation,c No.

(%)

PCP With IDS
Electronic

Consultation,c No. (%)
Pharmacist,c

No. (%)

No. 825 566 105 56 46 52

Region 1d 167 (20.2) 540 10.4 115 (20.3) 26 (24.8) 14 (25) 8 (17.4) 4 (7.7)

Region 2e 126 (15.3) 627 10.1 83 (14.7) 24 (22.9) 8 (14.3) 6 (13) 5 (9.6)

Region 3f 94 (11.4) 239 5.4 81 (14.3) 7 (6.7) 1 (1.8) 3 (6.5) 2 (3.8)

Region 4g 127 (15.4) 443 11 68 (12) 14 (13.3) 7 (12.5) 4 (8.7) 34 (65.4)

Region 5h 311 (37.7) 487 26.4 219 (38.7) 34 (32.4) 26 (46.4) 25 (54.3) 7 (13.5)

Index PrEP—

medical

center

730 (88.5) 531 (93.8) 60 (57.1) 52 (92.9) 36 (78.3) 51 (98.1)

Index PrEP—

outpatient

center

95 (11.5) 35 (6.2) 45 (42.9) 4 (7.1) 10 (21.7) 1 (1.9)

Note. IDS = infectious disease specialist; PCP =primary care provider.
aNumber of persons with HIV in care at VHA in 2012 per 100 000 persons in care at VHA in 2012. Data sources: Department of Veterans Affairs. VHA facility
quality and safety report fiscal year 2012 data. 2013. Available at: https://www.va.gov/HEALTH/docs/QandS_Report_2013_data_tables_fy12_data.pdf.
Accessed June 16, 2018; and HIV infected veterans in VHA care in 2011 through 2015, for the nation, by VISN and by station.17

bNumber of unique PrEP starts between June 1, 2012, and April 1, 2016, per 100000 persons in care at VHA in 2012.
cIDS consultation either face to face or electronic obtained for PrEP eligibility only.
dCT, DE, DC, ME, MD, MA, NH, NJ, NY, NC, PA, RI, VT, VA, and WV.
eAL, FL, GA, KY, SC, and TN.
fIL, IN, IA, KS, MI, MN, MO, NE, ND, OH, SD, and WI.
gAR, CO, LA, MS, MT, OK, TX, UT, and WY.
hAK, AZ, CA, HI, ID, NV, NM, OR, and WA.
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HIV-prevention modalities.30 Awareness of
and access to PrEP in the South remains low
compared with that in coastal states.19 In
a small survey of MSM in Atlanta, Georgia,
only about 12% of those surveyed were using
PrEP for HIV prevention in 2016.31 These
data are in accordance with our findings of
disproportionately low PrEP initiations in the
Southeast and one of the lowest initiation
rates among all VHA regions. The dis-
proportionality high burden of disease, cou-
pled with significant racial and gender
disparities, underscores the importance of
expanding prevention strategies including
PrEP to more closely reflect the burden
shared by various geographic regions.

A potential opportunity to address the gap
may exist in PrEP delivery models. Although
HIV-negative individuals are most likely to
be seen in primary care settings, PCPsmay not
always be trained to prescribe PrEP. In
contrast, infectious disease specialists who are
more likely to have PrEP knowledge are less
likely to see high-risk individuals. This con-
cept, described in the literature as “purview
paradox,” can result in added barriers to PrEP
use.32 In the present study, infectious disease
practitioners issued two thirds of PrEP pre-
scriptions within VHA. These occurred upon
consultation request or other locally imple-
mented efforts by infectious disease specialists
to identify high-risk patients such as those
with sexually transmitted illnesses. In addi-
tion, they provided consultation on an ad-
ditional 14% of PrEP recipients for whom the
PCP issued the index prescription. This is in
contrast to other smaller health care systems in
which PCPs wrote the majority of PrEP
prescriptions.33 The expertise of an infectious
disease specialist may not be available at every
health care facility and this may represent
a barrier to PrEP access in the VHA. Where
infectious disease expertise is not immediately
available, electronic consultation to de-
termine eligibility, as was done for a pro-
portion of the cohort, may be an important
means of overcoming this barrier. Expanded
use of pharmacists, as is being done at certain
VHA facilities, may also help enhance access
in regions where infectious disease specialty
care may not be available, such as rural areas.
The majority of pharmacist-initiated PrEP
occurred in region 4, suggesting a regional
effort to promote PrEP access in areas where
specialty services could be limited.

Lastly, engaging PCPs in PrEP delivery
will be a crucial step in increasing PrEP uptake
and filling these gaps. A survey of PCPs
identified lack of knowledge as a potential
barrier.34 Even in settings where awareness of
PrEP exists, adoption can be low among
PCPs. For example, in a survey of PCPs with
prior knowledge of PrEP, those who had
concerns about PrEP safety or risk compen-
sation were less likely to prescribe it.35 We
found that PrEP initiations primarily occurred
at the request of the patient, instead of the
provider. It is not known whether this is
a unique finding in our cohort or if it is also
occurring outside theVHA. Thisfinding does
suggest that high-risk individuals who are
unaware of PrEP must rely on their provider
to initiate the PrEP conversation. These data
highlight the need for expansion of PrEP use
beyond specialty care as well as further ex-
ploration into various PrEP delivery models
to fit the needs of the specific population and
health care system.

Limitations
Our study had several important limi-

tations. The VHA represents a unique
population and the results may not be
generalizable to the US population as
a whole. One consequence of this unique
population is that we had few women in the
cohort. In addition, the nationally integrated
care model is unique to the VHA, potentially
limiting the generalizability to other PrEP
care delivery models in the United States.
Because of the limitations of the electronic
medical record, PrEP eligibility is difficult to
define. We used HIV prevalence data in the
VHA as a surrogate measure of PrEP need.
Our algorithm for case definition utilized
ICD-9 and -10 codes that may have led to
possible exclusion of other PrEP recipients
because of incorrect ICD coding. Only
a minority of charts had information on how
candidates for PrEP were identified; there-
fore, it is possible that the gender and risk
category for the missing data may have had an
impact on the results. However, we collected
data on HIV serostatus as defined by negative
serology or viral load and found ICD codes to
yield high sensitivity, and our subsequent
chart review provided high specificity. Vali-
dating the cohort via chart review strength-
ened our algorithm and ensured inclusion of

only true PrEP recipients in the cohort. Chart
review also offered the ability to identify PrEP
indication, which is otherwise not discernable
through the electronic medical records.

Conclusions
In this national cohort, PrEP use was

variable among risk groups and geographic
regions. Understanding the root causes be-
hind these disparities and realigning PrEP
resources accordingly to target key high-risk
groups and regions is needed. Targeted in-
terventions that address these gaps have the
potential to prevent HIV infection not only
among veterans but also nonveterans in their
social network.
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