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1 | BACKGROUND

Abstract

Objective: To evaluate whether out-of-pocket (OOP) costs reduced HIV pre-expo-
sure prophylaxis (PrEP) persistence.

Data Source: Participants from five urban community health centers (CHCs) in four
US cities enrolled in a PrEP demonstration project from September 2014 to August
2017.

Study Design: Patients initiating PrEP were followed quarterly until they withdrew
from PrEP care or the study ended. Self-reported OOP medication and clinic visit
costs were assessed by semiannual questionnaires. Persistence was defined as the
time from study enrollment to the last visit after which two subsequent 3-month vis-
its were missed. Multivariable Cox proportional hazard regression was used to assess
the effect of demographics, insurance, and OOP costs on PrEP persistence.
Principal Findings: Among 918 participants with OOP cost data, the average quar-
terly OOP cost was $34 (median: $5, IQR: $0-$25). Participants who were men,
White, employed, completed college, and had commercial insurance had higher OOP
costs. Higher OOP costs were not associated with lower PrEP persistence by Cox
proportional hazards regression (adjusted hazard ratio = 1.00 per $50 increase, 95%
Cl=0.97,1.02).

Conclusion: Among patients receiving care from these urban CHCs, OOP costs were

low and did not undermine PrEP persistence.

KEYWORDS
community health clinic, HIV prevention, out-of-pocket costs, persistence, pre-exposure

prophylaxis

HIV, persons on PrEP must both be adherent to taking daily PrEP
and continue to engage in clinical care.®” The relationship between

low medication adherence and an increased risk of HIV infection has

HIV pre-exposure prophylaxis (PrEP) with daily oral tenofovir diso-
proxil fumarate/emtricitabine (TDF/FTC) has been demonstrated
to reduce the risk of acquiring HIV among persons whose sexual
behaviors or injection drug use practices place them at ongoing risk
of infection with HIV.Y™* Recently, daily oral tenofovir alafenamide/
emtricitabine has also been approved as PrEP for preventing male-

male sexual transmission of HIV.®> In order to be protected against

thoroughly described.® However, persistence, or the ability to retain
patients longitudinally in PrEP care, has emerged as a key implemen-
tation challenge in increasing PrEP use: Approximately half of the pa-
tients prescribed PrEP drop out of PrEP care by 12 months.”**

The out-of-pocket (OOP) cost of PrEP care has been proposed as
one barrier to persisting in PrEP care. The cost of PrEP care includ-

ing medication, laboratory, and clinic visit costs was estimated to be
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$12,913 annually at federally qualified health centers (FQHCs) using
340B drug pricing.15 However, patients usually obtain PrEP medication
through commercial health insurance, public health insurance plans in-
cluding Medicaid and Medicare, or assistance programs from the man-
ufacturer that provides the drug for free for uninsured patients or pays
the medication copayment for commercially insured patients. Insurance
or assistance programs cover most of the cost of PrEP care, but any
remaining OOP costs may still pose a barrier to PrEP persistence for
some patients.'®Y” Past studies have demonstrated that lack of insur-
ance was a barrier to PrEP persistence,“’18 but other studies are mixed
as to whether OOP costs negatively impact PrEP persistence.”31?

The goal of this study was to evaluate whether OOP costs af-
fected PrEP persistence among persons receiving PrEP care at urban
community health centers (CHCs).

2 | METHODS
2.1 | Study population

The Sustainable Health Center Implementation PrEP Pilot (SHIPP)
study (ClinicalTrials.gov identifier: NCT02074891) was a 3-year ob-
servational cohort study across five CHCs in four cities designed to
assess the demographic, behavioral, adherence, clinical outcomes,
and cost elements of PrEP care. Three sites were FQHCs (Access
Community and Howard Brown in Chicago, IL; and Whitman Walker
in Washington, DC), one site was a public health clinic (Strawberry
Mansion in Philadelphia, PA), and one site was a sexual health clinic
(Open Arms in Jackson, MS). At the start of the study in September
2014, all persons aged 18 years or older who initiated PrEP at any of
the five CHCs were offered enrollment into a medication adherence
sub-study (MAS) until the recruitment goal was achieved. Persons
enrolled in the MAS cohort completed self-report questionnaires at
the time of their quarterly PrEP follow-up visits and had dried blood
spot collection for tenofovir drug-level testing. MAS participants
were followed every three months until they either were lost to
follow-up or the study ending in March 2018 after the last enrolled
participant had 12 months of follow-up. After full enrollment of the
MAS cohort, all other persons on PrEP over the duration of the study
were entered into an observation cohort where clinical, laboratory,
and cost data were collected only from the electronic health record.
The distribution of age, sex, gender, and race/ethnicity were similar
in the MAS and observational cohorts.

Participants covered by commercial or public insurance had
their PrEP medication, laboratory, and clinic visit fees billed to their
insurance. Commercially insured participants were able to use the
manufacturer copayment assistance program to cover medication
copayments. Laboratory and clinic visit copayments were subject
to a sliding scale based on income specific to each CHC. Uninsured
participants accessed the medication through the manufacturer
medication assistance program and paid laboratory and clinic visit
fees using a sliding scale based on income specific to each CHC.

Participants were prescribed TDF/FTC to either a commercial
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What is Already Known on This Topic

e Pre-exposure prophylaxis (PrEP) is highly effective at
preventing HIV infection, but only half of the patients
who start PrEP continue it after 1 year.

e PrEP persistence, or the longitudinal retention in PrEP
care, is necessary for the protection against HIV over
time, and higher out-of-pocket (OOP) costs have been
suggested to potentially associate with lower PrEP
persistence.

What This Study Adds

e Among patients enrolled in a PrEP demonstration pro-
ject at community health centers (CHCs), OOP costs
were lower compared with other published studies and
were not associated with reduced PrEP persistence.

e This study demonstrates that existing financial mecha-
nisms can keep OOP costs low and CHCs may be ideal
settings to scale up PrEP delivery to medically under-
served populations.

pharmacy of their choice or a co-located pharmacy for some partici-

pants seen at Whitman Walker or Howard Brown.

2.2 | Participant selection

Persons enrolled in the MAS cohort at any of the five study sites
were included in this analysis. Reported OOP costs were first col-
lected at the 6-month follow-up visit questionnaire. Participants
who were lost to follow-up before they could complete the OOP
cost question from the semiannual visit questionnaire were ex-
cluded from this analysis.

2.3 | Measurements

Self-reported medication and clinic visit OOP costs were captured
during semiannual visit questionnaires: “How much did you pay the last
time you filled a prescription for PrEP medication?” and “How much was
the co-pay for your last PrEP clinic visit?” Three-month total OOP costs
were calculated as the sum of 3-month medication and clinic visit OOP
costs assuming each participant had 3 monthly fills of TDF/FTC and 1
follow-up visit per quarter. Medication and clinic visit OOP costs were
averaged over multiple 6-month questionnaires to generate mean med-
ication, clinic visit, and total OOP costs. Laboratory OOP costs were not
asked and therefore unable to be included in total OOP costs.

PrEP persistence was defined as the difference between the date

of enrollment in the MAS cohort and the date after which an enrolled
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participant then missed two consecutive 3-month study visits and

therefore stopped receiving prescriptions for PrEP. Completion of the
quarterly visit questionnaire was required for the visit to be counted
toward PrEP persistence. Two consecutive missed visits were used to
define nonpersistence because a participant missing a single follow-up
visit could reschedule but have that visit counted as their subsequent
follow-up visit if it fell outside a window of expected follow-up. All
enrolled participants in the MAS cohort who had not seroconverted or

exited the study were censored at the time the study ended.

2.4 | Statistical analysis

The age, gender, race/ethnicity, education, employment, insurance
status, and PrEP persistence of participants included in the cost
analysis were reported for each incremental $50 increase in quar-
terly total OOP costs: $0, $1-49, $50-99, and >$100. Chi-square
analysis and Wilcoxon rank-sum tests were used to compare cate-
gorical demographic categories and median PrEP persistence across
the 4 categories of OOP costs. Three-month OOP medication, clinic
visit, and total costs were reported in $50 increments and compared
across insurance type using chi-square analysis. Mean 3-month OOP
medication, clinic visit, and total costs were also compared across
insurance type using analysis of variance.

A Cox proportional hazards regression model was used to assess
the effect of study site, participant demographics, and OOP costs on
PrEP persistence. OOP costs standardized to a 3-month period were
time-varied in the Cox proportional hazards regression to account for
variations in OOP costs over time. OOP costs were entered into the
model as a continuous variable divided by $50 to represent the incre-
mental change of $50 per quarter. Covariates with P < .10 in the bi-
variate analysis were then included in a multivariable Cox proportional
hazards regression model to estimate the adjusted effect of OOP costs
on PrEP persistence. A sensitivity analysis with a stricter definition of

PrEP persistence that did not allow any missed visits was performed.

2.5 | Ethics

Written informed consent was obtained for individuals enrolled in
the MAS cohort for extended interviews, dried blood spot drug-level
testing, and antiretroviral resistance testing for participants who ac-
quired HIV while taking PrEP. Receipt of PrEP care was not contin-
gent on consenting to the sub-study. Ethical approval was obtained
from the CDC Institutional Review Board (IRB) for all sites except
the Philadelphia site which obtained separate IRB approval from the
Philadelphia Department of Health.

3 | RESULTS

Over the course of the MAS enrollment from September 2014 to
August 2017, 1,420 participants were enrolled in the MAS cohort

and follow-up continued through March 2018. Of the 1420 partici-
pants enrolled in the sub-study, 918 (64.6 percent) had OOP cost
data collected from one or more semiannual visit questionnaires
and were included in the analysis. Excluded participants were more
likely to be young, female, Black, unemployed, have a high school
education or less, have public insurance, and have lower PrEP per-
sistence than participants who were included (data not shown). Of
the 918 participants included in the cost analysis, 429 (46.7 percent)
were between 25-34 years old, 881 (88.3 percent) were male, 290
(31.6 percent) were non-Hispanic Black, 140 (15.3 percent) were
Hispanic/Latino, 359 (39.1 percent) had an education of high school
or less, 695 (75.7 percent) were employed, and 807 (87.9 percent)
had insurance (Table 1). Further, 420 (45.8 percent) reported $0 in
quarterly OOP costs, 399 (43.4 percent) reported $1-49, 41 (4.5 per-
cent) reported $50-99, and 58 (6.3 percent) reported >$100.

Quarterly clinical and medication OOP costs were compared by
study site, age, race/ethnicity, education, employment, insurance sta-
tus, and PrEP persistence (Table 1). Participants enrolled at Open Arms
in Jackson, MS, or Whitman Walker in Washington, DC, tended to have
higher clinical and medication OOP costs than participants enrolled at
Access Community or Howard Brown in Chicago, IL, or Strawberry
Mansion in Philadelphia, PA (P < .001 for group difference). Participants
who were men, non-Hispanic White, had a bachelor's degree or higher,
were employed, and had commercial insurance had higher OOP costs
compared with participants who were female, non-White, did not have
a bachelor's degree, were unemployed, and had public or no insurance,
respectively (P < .001 for group differences). Of the 290 non-Hispanic
Black participants, 162 (55.9 percent) had $0 in quarterly OOP costs
compared with 153/415 (36.9 percent) of non-Hispanic White partic-
ipants and 71/140 (50.7 percent) of Hispanic/Latino participants. The
median days of persistence was 378 (IQR: 204-566) for all participants.
Paradoxically, participants who had $0 in OOP costs tended to have
shorter persistence (median: 316 days, IQR: 190-496) than those with
any (>$0) OOP costs (median: 423 days, IQR: 260-610; P < .001).The
average quarterly OOP cost was $34 (median: $5, IQR: $0-$25) with
$21 (63.4 percent) representing OOP medication costs and $12 (36.6
percent) representing OOP clinic visit costs. Participants with com-
mercial insurance had an average quarterly OOP cost of $45 com-
pared with $16 for public insurance and $10 for uninsured participants
(P = .002; Table 2). Participants with commercial insurance were less
likely to have $0 in total OOP costs (184/576, 31.9 percent) compared
to participants with public insurance (177/231, 76.6 percent) or no in-
surance (59/111, 53.2 percent; P < .001).

A bivariate Cox proportional hazards regression model of PrEP
persistence demonstrated that study site and age were both asso-
ciated with differences in PrEP persistence (Table 3). Participants
enrolled at Open Arms, Strawberry Mansion, and Whitman Walker
had longer PrEP persistence than participants enrolled at Access
Community and Howard Brown. Participants who were older had
longer PrEP persistence (HR = 0.70 comparing participants = 45 years
to participants 18-24 years old, 95% Cl = 0.53-0.91). Study site, age,
employment, and OOP costs were included in the multivariable Cox

proportional hazards regression model. In both the bivariate and
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TABLE 1 Demographic characteristics and pre-exposure prophylaxis persistence by average quarterly medication and clinic visit out-of-
pocket costs, Sustainable Health Center Implementation PrEP Pilot sub-study, 2014-2018 (N = 918)

Total sample $0 $1-49 $50-99 >$100 P-value?
Total 918 420 399 41 58
Study site, n (%)
Access Community 52 34 (65.4) 12(23.1) 2(3.8) 4(7.7) <.001
Whitman Walker 356 112 (31.5) 193 (54.2) 18 (5.1) 33(9.3)
Strawberry Mansion 102 79 (77.5) 21 (20.6) 2(2.0) 0
Howard Brown 297 163 (54.9) 110 (37.0) 14 (4.7) 10 (3.4)
Open Arms 111 32(28.8) 63 (56.8) 5(4.5) 11 (9.9)
Age, n (%)
8-24y 176 90(51.1) 69 (39.2) 6(3.4) 11 (6.3) .019
25-34y 429 177 (41.3) 213 (49.7) 19 (4.4) 20(4.7)
35-44y 162 72 (44.4) 68 (42.0) 7(4.3) 15(9.3)
245y 151 81(53.6) 49 (32.5) 9 (6.0) 12(7.9)
Gender identity, n (%)
Male 811 352 (43.4) 368 (45.4) 40 (4.9) 51 (6.3) .001
Female 50 32 (64.0) 14 (28.0) 0 4(8.0)
Transgender male 12 10 (83.3) 2(16.7) 0 0
Transgender female 37 25 (67.6) 10 (27.0) 1(2.7) 1(2.7)
Other/unknown 8 1(12.5) 5(62.5) 0 2(25.0)
Race/ethnicity, n (%)
White, non-Hispanic/Latino 415 153 (36.9) 208 (50.1) 22(5.3) 32(7.7) <.001
Black, non-Hispanic/Latino 290 162 (55.9) 102 (35.2) 9(3.1) 17 (5.9)
Hispanic/Latino 140 71(50.7) 55 (39.3) 10(7.1) 4(2.9)
Other 73 34 (46.6) 34 (46.6) 0 5(6.8)
Education, n (%)
High school or less 359 217 (60.5) 111 (30.9) 16 (4.5) 15(4.2) <.001
Bachelors il 117 (37.4) 164 (52.4) 16 (5.1) 16 (5.1)
Postgraduate 243 84 (34.6) 123 (50.6) 9(3.7) 27 (11.1)
Unknown 3 2(66.7) 1(33.3) 0 0
Employment, n (%)
Employed 695 267 (38.4) 339 (48.8) 37(5.3) 52(7.5) <.001
Student 48 22 (45.8) 21(43.8) 2(4.2) 3(6.3)
Unemployed 108 87 (80.6) 20 (18.5) 0 1(0.9)
Unknown 67 44 (65.7) 19 (28.4) 2(3.0) 2(3.0)
Insurance status, n (%)
Public 231 177 (76.6) 46 (19.9) 4(1.7) 4(1.7) <.001
Private 576 184 (31.9) 305 (53.0) 34 (5.9) 53(9.2)
Uninsured 111 59 (53.2) 48 (43.2) 3(2.7) 1(0.9)
Median persistence, days (IQR) 378 (204-566) 316 (190-496) 437 (258-606) 393 (201-702) 400 (307-658) <.001

Abbreviations: IQR, interquartile range; OOP, out-of-pocket.
2P-values calculated from chi-square test except for Wilcoxon rank-sum test for median persistence.

multivariable models, OOP costs were not associated with a change persistence that did not allow for missed visits did not alter the lack
in PrEP persistence (adjusted HR = 1.00 per increase of $50, 95% of effect of OOP costs on PrEP persistence (adjusted HR = 0.99 per
Cl = 0.97, 1.02). Sensitivity analysis using a strict definition of PrEP increase of $50, 95% Cl = 0.97, 1.02).
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TABLE 2 Medication, clinic visit, and

Public Commercial Uninsured .
n (%) n (%) n (%) P-value® total out-of-pocket costs by insurance
type, Sustainable Health center
Total 231 576 111 Implementation PrEP Pilot sub-study,
3-mo medication OOP costs 2014-2018 (N = 918)
$0 205 (88.7) 491 (85.2) 101 (91.0) <.001
$1-49 22 (9.5) 24 (4.2) 6(5.4)
$50-99 1(0.4) 24 (4.3) 3(2.7)
>$100 3(1.3) 36 (6.3) 1(0.9)
3-mo clinic visit OOP costs
$0 196 (84.9) 201 (34.9) 65 (58.6) <.001
$1-49 33(14.3) 352 (61.1) 46 (41.4)
$50-99 1(0.4) 12 (2.1) 0
>$100 1(0.4) 11(1.9) 0
Total 3-mo OOP costs
$0 177 (76.6) 184 (31.9) 59 (53.2) <.001
$1-49 46 (19.9) 305 (53.0) 48 (43.2)
$50-99 4(1.7) 34 (5.9) 3(2.7)
>$100 4(1.7) 53(9.2) 1(0.9)
Mean medication OOP 13 (121) 28 (134) 5(31) .092
cost every 3mo, $
(SD)
Mean clinic visit OOP 3(13) 17 (32) 5(9) <.001
cost every 3mo, $
(SD)
Mean total OOP costs 16 (122) 45 (144) 10 (32) .002

every 3 mo, $ (SD)

Abbreviations: OOP, out-of-pocket; SD, standard deviation.

?P-values calculated with chi-square analysis for categorical variables and analysis of variance for

means

4 | CONCLUSIONS

Increasing the number of persons at risk of HIV infection who are tak-
ing PrEP is a key activity in the prevention pillar of the Ending the HIV
Epidemic federal initiative.?° Expanding delivery of PrEP in FQHCs and
other CHCs is a key focus of the initiative since they care for medi-
cally underserved communities often with populations at higher risk
of HIV. Therefore, understanding barriers to initiating and persisting in
PrEP care in these settings is important in guiding its implementation
and scale-up. Anticipated OOP costs could influence an individual's
decision to seek out PrEP, complete the necessary testing, and initiate
PrEP, while actual OOP costs, if substantial, could detrimentally affect
PrEP adherence or persistence.11,16-18,21 This analysis attempted
to answer whether OOP costs reduced PrEP persistence among indi-
viduals on PrEP in a CHC. Among this racially and socioeconomically
diverse cohort, we found that medication and clinic visit OOP costs
were $0 for nearly half of the patients and <$50 for nearly 90 percent
of patients. Further, these OOP costs did not have an adverse effect
on PrEP persistence, even after controlling for potential confounding
factors. In fact, those with $0 in OOP costs had lower PrEP persis-
tence, though this likely reflects the fact that OOP costs are lowest in

CHC settings for the most medically underserved patients who may

discontinue PrEP for other reasons. Overall, these findings suggest
that delivering PrEP to communities at high risk of HIV is feasible and
that there are existing ways to cover patients wanting PrEP so that
they incur few OOP costs.

The low OOP cost of PrEP among patients attending urban
CHCs and its lack of contribution to PrEP discontinuation in this
setting is encouraging and adds to the growing literature on PrEP
persistence. Chan and colleagues similarly found that OOP costs
were not associated with PrEP discontinuation among patients at-
tending sexual health and infectious disease clinics.? Further, Marcus
and colleagues found that higher OOP costs were associated with
lower adherence but not discontinuation in the Kaiser integrated
managed care system.'? Finally, Coy and colleagues demonstrated
that medication copayments>$20 per month were associated with
lower PrEP persistence among a national sample of persons using
a single pharmacy chain whom 80 percent had commercial insur-
ance.'® Taken together, this suggests OOP costs can negatively im-
pact PrEP persistence when high enough, but that OOP costs from
PrEP care through CHCs may be low enough to not detrimentally
impact persistence.

These findings should be interpreted with an understanding

of the limitations inherent in this study. Firstly, cost data were
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TABLE 3 Coxregression analysis of
pre-exposure prophylaxis persistence,
Sustainable Health center Implementation
PrEP Pilot sub-study, 2014-2018 (N = 918)

3-mo OOP costs (per $50

increment)
Study site
Access Community

Whitman Walker

Strawberry Mansion

Howard Brown
Open Arms

Age
8-24y
25-34y
35-44y
245y

Gender identity
Male
Female
Transgender male
Transgender female

Race/ethnicity

White, non-Hispanic/

Latino

Black, non-Hispanic/

Latino
Hispanic/Latino
Other

Education
High school or less
Bachelors
Postgraduate

Employment
Employed
Student
Unemployed

Insurance Status
Public
Commercial

Uninsured

529
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Bivariate Multivariable
HR (95% Cl) P-value HR (95% CI) P-value
0.99 (0.96, 1.02) .882 1.00(0.97,1.02) 792
<.001 <.001
Referent Referent
0.66 (0.48, 0.90) .009 0.67 (0.48, 0.93) .016
0.56 (0.38, 0.83) .004 0.58(0.39, 0.85) .006
1.03(0.75, 1.43) .839 1.05(0.75, 1.46) 775
0.33(0.22, 0.51) <.001 0.34(0.22,0.52) <.001
.037 .029
Referent Referent
0.86(0.70, 1.06) 153 0.88(0.66,1.02) .072
0.75(0.58,0.97) .028 0.72(0.55, 0.94) .014
0.70(0.53,0.91) .009 0.68(0.51,0.91) .008
.361
Referent
0.95 (0.67, 1.35) 776
1.32(0.66, 2.65) 439
1.33(0.90, 1.98) 152
.296
Referent
0.94(0.78, 1.14) .530
1.18(0.94, 1.48) 159
1.11(0.83, 1.49) 482
.884
Referent
0.96 (0.80, 1.16) .665
0.96 (0.79, 1.17) 677
.070 .357
Referent Referent
1.53(1.09, 2.16) .015 1.35(0.95,1.93) .100
1.18(0.92, 1.50) 197 1.10(0.85, 1.42) 456
.309
Referent
0.89 (0.74, 1.07) .232
0.82(0.62, 1.09) 162

Abbreviations: Cl, confidence interval; HR, hazard ratio; OOP, out-of-pocket.

missing for one third of sub-study participants because they
were lost to follow-up before cost data could be assessed at the
6-month visit. These individuals differed demographically from
the sample included in the analysis, and their early discontinuation
may have been associated with higher OOP costs that they had
less of an ability to pay. Secondly, OOP cost data were only col-
lected for clinical and medication OOP costs and did not include

OOP laboratory costs. A prior analysis suggested that billable

laboratory costs might be up to $1721 per year for PrEP,*® though
most patients would likely pay significantly lower or no laboratory
OOP costs if they receive care at a CHC. Third, our analysis was
only able to take absolute OOP costs into account as household
income was not reliably recorded at study enrollment. Cost rela-
tive to income may be a better predictor of PrEP persistence be-
cause it can reflect an individual's ability to pay. Finally, OOP costs

were self-reported semiannually and subject to recall bias. The
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likelihood of accurately reporting OOP costs may be confounded
by the perceived level of benefit of PrEP.

Additional research designed to capture a more complete ac-
counting of all OOP costs associated with PrEP care including
medication, clinical, and laboratory costs is needed and should be
collected shortly after starting PrEP to avoid selection bias. OOP
costs should also be compared in relation to household income as
education, employment status, and insurance status may not en-
tirely capture an individual's means to pay even limited OOP costs.
Finally, the effect of programs that reduce OOP costs on PrEP
initiation and persistence is not known. Further research that as-
sesses the impact of Medicaid expansion for low-income adults and
manufacturer, state, and federal medication assistance programs
on PrEP initiation and persistence is needed. A more complete
understanding of the relationship between perceived and actual
OOP costs and progression along the PrEP care continuum will
help guide efforts to increase interest, uptake, adherence, and per-

sistence in PrEP.
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