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Abstract 

Background A pillar of the United States’ Ending the HIV Epidemic (EHE) initiative is to rapidly provide antiretroviral 
therapy (ART) in order to achieve HIV viral suppression. However, insurance benefit design can impede ART access. 
The primary objective of this study is to understand how Affordable Care Act (ACA) Marketplace qualified health plan 
(QHP) formularies responded to two new ART single tablet regimens (STRs): dolutegravir/abacavir/lamivudine (DTG/
ABC/3TC; approved in 2014) and bictegravir/emtricitabine/tenofovir alafenamide (BIC/FTC/TAF; approved in 2018).

Methods We conducted a descriptive study of individual and small group QHPs to assess coverage, cost sharing 
(coinsurance vs. copay), specialty tiering, prior authorization, and out-of-pocket (OOP) costs for DTG/ABC/3TC and BIC/
FTC/TAF. All individual and small group QHPs offered in state ACA Marketplaces from 2018–2020 were identified using 
plan-level formulary data from Ideon linked to end-of-year data from Robert Wood Johnson Foundation’s Individual 
Market Health Insurance Exchange (HIX).

Results For 2018, 2019, and 2020, respectively, we identified 19,533, 17,007, and 21,547 QHPs. While DTG/ABC/3TC 
coverage was above 91% from 2018–2020, BIC/FTC/TAF coverage improved from 60 to 86%. Coverage of BIC/FTC/TAF 
improved in EHE priority jurisdictions from 73 to 90% driven by increased coverage with coinsurance. Although BIC/
FTC/TAF had a higher wholesale acquisition cost than DTG/ABC/3TC, monthly OOP cost trends differed regionally in 
the Midwest but did not differ by EHE priority jurisdiction status.

Conclusions QHP coverage of STRs is heterogeneous across the US. While coverage of BIC/FTC/TAF increased over 
time, many QHPs in EHE priority jurisdictions required coinsurance. Access to new ART regimens may be slowed by 
delayed QHP coverage and benefit design.
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Background
Structural barriers interfere with the United States’ goal 
of ending the human immunodeficiency virus (HIV) epi-
demic. When compared with similar high-income coun-
tries like the United Kingdom, France, and Canada, the 
U.S. has the highest antiretroviral therapy (ART) prices 
and the lowest rate of HIV viral suppression [1]. High 
ART costs outpace overall inflation rates, with aver-
age list prices topping $3,000 per patient per month [2]. 
“Rapidly and effectively” providing ART to people with 
HIV (PWH) “to achieve sustained viral suppression,” [3] 
particularly in Phase I priority jurisdictions, is a key pillar 
of the U.S. Ending the HIV Epidemic (EHE) plan [4]. Yet, 
high ART costs are still being passed by insurers onto 
many PWH [5].

Implemented in 2014, the Patient Protection and 
Affordable Care Act (ACA) improved access to pri-
vate insurance for PWH by prohibiting coverage denials 
based on pre-existing conditions [6, 7]. The ACA also 
shifted the role of state AIDS Drug Assistance Programs 
(ADAPs)—state-run safety nets funded through the 
federal Ryan White HIV/AIDS Program (RWHAP)—
to guarantee ART access for uninsured individuals. In 
recent years, ADAPs have increasingly covered insur-
ance premiums and medication cost sharing (includ-
ing deductibles, the amount a person pays for health 
care before insurance starts to pay; copayments, a fixed 
amount a person pays for healthcare after the deduct-
ible has been paid; and coinsurance, a fixed percentage of 
costs a person pays for healthcare after the deductible has 
been paid) for their underinsured clients [8]. As almost 
90% of ADAP clients had incomes ≤ 250% of the federal 
poverty level and nearly 45% had no health insurance 
coverage in 2014 [9], many ADAPs helped enroll clients 
in subsidized private insurance through ACA Market-
place Qualified Health Plans (QHPs) [10, 11]. Even in 
Medicaid non-expansion states, ADAP-funded QHP 
enrollment has been associated with improvement in key 
HIV outcomes including engagement in care, medication 
adherence, and viral suppression [11–14].

The ACA’s non-discrimination and coverage require-
ments mandate essential health benefits. For prescription 
medications, including ART, QHPs must cover the same 
number (and at minimum one) of drugs per category/
class as a state’s “benchmark” plan [15]. QHPs, in discus-
sion with pharmacy benefit managers, decide which ART 
regimens to cover, what tier to place them on, and what 
utilization management to apply. Incentives for these 
decisions, however, are not always clear and in addition 
to clinical safety and efficacy considerations could also 
include discounts and back-end rebates [16, 17]. QHPs 
have significant flexibility to design their own formular-
ies. As a result, drug coverage varies across QHPs and 

high cost sharing, specialty drug tiering (a system used 
by insurance companies to categorize high cost prescrip-
tion drugs used in the treatment of complex medical 
conditions, like HIV), and excessive prior authorization 
requirements (the process of requiring a clinician to 
obtain approval from a patient’s health insurance prior 
to treatment) limit ART and HIV pre-exposure prophy-
laxis access [18–21]. These access barriers may reflect 
discriminatory benefit design where insurance plan char-
acteristics prevent or delay people with complex condi-
tions from obtaining appropriate treatment [18–20]. 
Evidence of these practices suggests that insurers coun-
terbalanced ACA coverage expansions and pre-existing 
condition protections with other tactics that dissuade 
high-cost patients, like PWH, from obtaining or main-
taining coverage [20]. Plan-level impediments to ART 
access may create missed opportunities to achieve HIV 
viral suppression when transitioning uninsured clients 
from ADAPs’ largely unrestricted full-pay medication 
programs to ADAP-funded QHP coverage [22].

Current guidelines for treatment of new HIV-1 infec-
tion recommend two nucleos(t)ide reverse transcriptase 
inhibitors (NRTIs) plus an integrase strand transfer 
inhibitor (INSTI) [23, 24]. The improved efficacy and 
safety, minimal toxicity and resistance, and reduced pill 
burden of INSTI-containing regimens have improved 
ART adherence [23, 24]. Dolutegravir (an INSTI) was 
approved by the FDA in 2014 as a once-daily single-
tablet regimen (STR) coformulated with lamivudine and 
abacavir (DTG/ABC/3TC). Bictegravir (a newer INSTI) 
was approved by the FDA in 2018 as a once-daily STR 
coformulated with emtricitabine and tenofovir alafena-
mide (BIC/FTC/TAF). In a double-blind, multicenter, 
phase 3, randomized controlled trial of treatment-
naive PWH, BIC/FTC/TAF was non-inferior to DTG/
ABC/3TC in achieving viral suppression, had better gas-
trointestinal tolerability, and had no evidence of treat-
ment-emergent resistance at 48 weeks [25, 26]. BIC/FTC/
TAF is also easier to swallow and perceived as smaller by 
ART-naïve PWH than DTG/ABC/3TC, which may miti-
gate suboptimal adherence due to size-related dysphagia 
[27, 28]. In 2020, the monthly wholesale acquisition cost 
(WAC) for BIC/FTC/TAF was $3,238.31 while the WAC 
for DTG/ABC/3TC was $3,032.09 [29].

Rapid ART initiation shortly after diagnosis improves 
uptake, linkage to care, and time to viral suppression 
[26, 30–35] even among populations facing significant 
structural vulnerabilities in the U.S [26, 35] and abroad 
[33, 34]. With this in mind, expert guidelines now rec-
ommend ART initiation immediately upon diagnosis in 
amenable PWH who do not have opportunistic infections 
[23, 24]. Since BIC/FTC/TAF does not contain abacavir, 
HLA B*5701 testing results are not immediately required 
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for prescription, making it an ideal option for same-day 
ART initiation [23].

A 2016 evaluation of ACA QHPs revealed discrimi-
natory benefit designs which may discourage PWH 
from enrolling in QHPs or adhering to STRs like DTG/
ABC/3TC [18]. However, studies have yet to evalu-
ate QHP coverage since the introduction of BIC/FTC/
TAF or shifts in coverage of older STRs in the wake of 
a new competitor. In this study, we investigated whether 
there were differences in 2018–2020 QHP characteris-
tics (coverage, cost sharing structure, specialty tiering, 
prior authorization requirements, and out-of-pocket 
[OOP] costs) by state, region, and EHE Phase I jurisdic-
tion status for BIC/FTC/TAF versus DTG/ABC/3TC. 
We hypothesized that due to it being newer and more 
expensive, BIC/FTC/TAF would have lower prevalence 
of coverage, higher cost sharing, more frequent specialty 
tiering and prior authorization requirements, and higher 
OOP costs than DTG/ABC/3TC, but that benefit design 
would improve throughout the study period. We also 
hypothesized that there may be more restrictive cover-
age in the South and in EHE priority jurisdictions, given 
prior evidence of regionalized differences in access to 
HIV prevention medications through QHPs [21].

Methods
Data
This cross-sectional study used 2018–2020 end-of-
year data from the Robert Wood Johnson Foundation’s 
publicly-available Individual Market Health Insurance 
Exchange (HIX) Compare linked with 2018–2020 plan-
level formulary data from Ideon. We received data from 
Ideon through a data use agreement. We assessed plan-
specific variables for the two most recommended STRs 
for HIV (DTG/ABC/3TC and BIC/FTC/TAF). This study 
followed the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) reporting 
guideline.

We defined a unique QHP as an ACA-compliant indi-
vidual plan offered on the ACA Marketplace in a specific 
rating area. Plans offered in the same state with the same 
cost sharing benefits in different rating areas were con-
sidered different plans. Cost sharing reduction and child-
only variants of QHPs were not included.

Variables
We investigated plan characteristics (coverage, cost 
sharing structure, tiering, prior authorization require-
ment, monthly OOP cost) nationwide and for each cen-
sus region (Northeast, West, Midwest, and South), EHE 
Phase I jurisdiction status, and state. EHE Phase I juris-
dictions include counties that accounted for more than 
half of new HIV diagnoses in 2016 and 2017, and seven 

states with a substantial rural HIV burden [4]. Drugs 
were coded as “not covered” if they did not appear on 
the formulary or if the formulary classified them as “not 
listed” or “not covered”. For each drug covered by a plan, 
cost sharing was categorized as either “copay” (pay-
ment based on a predetermined rate) or “coinsurance” 
(payment based on a percentage of the total medication 
list price), prior authorization was “required” or “not 
required”, drug tiering was categorized as “specialty” or 
“non-specialty”, and average monthly OOP drug cost 
was estimated by applying relevant plan characteristics 
including copay, coinsurance, deductible, and OOP max-
imum to the monthly wholesale acquisition cost (WAC). 
We reported monthly OOP costs as “costs of access”, cal-
culated from the OOP cost of QHP premiums plus the 
OOP drug cost for DTG/ABC/3TC or BIC/FTC/TAF.

Statistical analysis
We calculated descriptive statistics for variables of inter-
est at national, regional, and state levels and by EHE 
Phase I jurisdiction status. We did not report statistical 
significance tests, given that this study reports trends 
which encompass the entire population of ACA QHPs. 
We analyzed data using R Statistical Software (R Foun-
dation for Statistical Computing), version 4.0.2, and 
RStudio.

Results
For the years 2018, 2019, and 2020, respectively, we iden-
tified 19,533, 17,007, and 21,547 unique QHPs with for-
mulary data for DTG/ABC/3TC or BIC/FTC/TAF.

Coverage and cost sharing structure
National and regional
Overall, 93% of QHPs covered DTG/ABC/3TC and 60% 
covered BIC/FTC/TAF in 2018. DTG/ABC/3TC cover-
age improved to 97% in 2019 and decreased to 91% in 
2020, whereas BIC/FTC/TAF coverage decreased slightly 
to 59% in 2019 and increased to 86% in 2020.

More QHPs offered coverage of both medications in 
the Northeast (91%) than other regions (Fig.  1). Cover-
age of DTG/ABC/3TC was nearly ubiquitous across all 
regions other than the West and remained stable. In con-
trast, coverage of BIC/FTC/TAF improved from 2019 to 
2020 across all regions and especially the Midwest (31% 
to 88%). However, prevalence of BIC/FTC/TAF coverage 
remained below DTG/ABC/3TC coverage throughout 
the study period and across all four regions.

A larger proportion of QHPs required coinsurance for 
BIC/FTC/TAF compared to DTG/ABC/3TC across all 
four regions throughout the study period (Fig.  2). From 
2018 to 2020 in the South, the proportion covering BIC/
FTC/TAF with copay decreased (59% to 52%) while the 
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proportion of QHPs requiring coinsurance increased 
(19% to 33%). In contrast, the proportion of QHPs cov-
ering BIC/FTC/TAF with copay increased in all other 
regions.

EHE
From 2018 to 2020, we identified 5232, 4014, and 5483 
unique QHPs in EHE Phase I priority jurisdictions and 
14,301, 12,993, and 16,064 unique QHPs in non-EHE 
jurisdictions. In 2020, more QHPs covered both medi-
cations in EHE (87%) than non-EHE jurisdictions (78%; 

Fig.  1). Overall, QHP coverage of DTG/ABC/3TC was 
better than coverage of BIC/FTC/TAF in both EHE and 
non-EHE jurisdictions and across all 3 years (Fig. 3). By 
2020, BIC/FTC/TAF coverage was higher in EHE juris-
dictions (90%) compared to non-EHE (85%). Increases 
in BIC/FTC/TAF coverage in EHE jurisdictions from 
74% in 2018 to 90% in 2020 were mostly driven by 
increased coverage with coinsurance (19% to 34%); 
the proportion of QHPs covering BIC/FTC/TAF with 
copay increased slightly (54% to 56%).

Fig. 1 Coverage of DTG/ABC/3TC and BIC/FTC/TAF by Region and “Ending the HIV Epidemic” Status, 2020. Coverage of both medications was 
higher in the Northeast, compared to the Midwest, South and West. Coverage of both medications was lower among QHPs in the West compared 
to the other regions. A higher proportion of QHPs in EHE jurisdictions covered both medications compared to non-EHE jurisdictions
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State
Figure  4 illustrates state-by-state trends in coverage of 
DTG/ABC/3TC and BIC/FTC/TAF from 2018 to 2020 
(see table, Additional File 1 for individual values by state-
year). In 2018, 26 states had < 50% of QHPs covering BIC/
FTC/TAF, and nine states (WY, WV, TN, NE, LA, KY, 
IN, IA, HI) had zero QHPs offering BIC/FTC/TAF cov-
erage. In contrast, 41 states covered DTG/ABC/3TC in 
100% of QHPs, and only Colorado and Utah had < 50% of 
QHPs covering DTG/ABC/3TC. These differences per-
sisted in 2019, with BIC/FTC/TAF coverage decreasing 
in 11 states (ND, SD, MN, AL, OR, AZ, CT, RI, VT, ME, 
MO). Though coverage of BIC/FTC/TAF approached 

DTG/ABC/3TC levels in 2020, the majority of states still 
offered more QHPs covering DTG/ABC/3TC. Changes 
in coverage with copay vs. coinsurance by state are pro-
vided in Additional file 2a, b.

Tiering
Nationally, the prevalence of specialty tiering was simi-
lar for both medications, with higher rates for DTG/
ABC/3TC compared to BIC/FTC/TAF (14%, 18%, 19% 
vs. 9%, 13%, 19% for 2018, 2019, and 2020, respectively). 
Prevalence of specialty and non-specialty drug tiering 
are provided by region, EHE priority status, and state in 
Additional file 3a, b. Across all three years, QHPs in EHE 

Fig. 2 Qualified Health Plan Coverage and Cost Sharing for DTG/ABC/3TC and BIC/FTC/TAF by Region, 2018–2020. Coverage of BIC/FTC/TAF 
increased in each of the regions, driven by coverage with coinsurance. DTG/ABC/3TC coverage was stable for QHPs in the Midwest, decreased 
slightly among the South, and increased for Northeast and West states
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Phase I priority jurisdictions were less likely to require 
specialty drug tiering than non-EHE jurisdictions (DTG/
ABC/3TC: EHE 6%, 10%, 9% vs. non-EHE 17%, 21%, 23%; 
BIC/FTC/TAF: EHE 2%, 4%, 9% vs. non-EHE 12%, 16%, 
23% for 2018, 2019, and 2020, respectively).

Prior authorization (PA) requirement
Overall, the prevalence of PA requirements for QHPs 
covering DTG/ABC/3TC remained low throughout 
the study period (2%, 2%, 1% for 2018, 2019, and 2020, 
respectively). PA requirements for BIC/FTC/TAF were 
more frequent at 5% in 2018 and 8% in 2019, but were 
eliminated in 2020 by all QHPs except 18 plans (5% of 
QHPs statewide) in Washington.

The prevalence of PA requirements is provided by 
region, EHE priority status, and state in Additional file 4. 
Regionally, PA for DTG/ABC/3TC was required in 1% of 
QHPs in the Northeast by 2020 (from 4 and 3% in 2018 
and 2019, respectively). The West and South had zero 
QHPs requiring PA for DTG/ABC/3TC. The Midwest 
similarly maintained low prevalence of PA for DTG/
ABC/3TC (3%, 4%, and 1% for 2018, 2019, and 2020, 
respectively), with QHPs requiring PA mostly concen-
trated in Michigan where ~ 20% of QHPs required PA 
from 2018–2019. In 2018 and 2019, PA requirements 
for BIC/FTC/TAF were most prevalent in the Northeast 
(19% and 34%) compared to the West (2%, 6%), Mid-
west (4%, 0%), and South (3%, 0%). This was driven by a 

Fig. 3 Qualified Health Plan Coverage for DTG/ABC/3TC and BIC/FTC/TAF by “Ending the HIV Epidemic” Status, 2018–2020. Coverage of BIC/FTC/TAF 
increased in both EHE and non-EHE jurisdictions, driven by coverage with coinsurance
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majority of plans in New York requiring PA (357 QHPs 
[55% of QHPs statewide] and 705 [62%] in 2018 and 
2019, respectively).

Monthly OOP cost of access
Nationally, the costs of access to both drugs were very 
similar throughout the study period and across cost 
sharing types (see table, Additional file  5, for national 
costs). For both drugs, higher costs of access were associ-
ated with plans that used coinsurance (DTC/ABC/3TC: 
copay $681, $737, $739 vs. coinsurance $958, $1002, 
$1008; BIC/FTC/TAF copay $696, $744, $733 vs. coin-
surance $945, $1003, $1012 for 2018, 2019, and 2020, 
respectively).

Average monthly costs of access for each drug from 
2018 to 2020 are provided by region, EHE priority sta-
tus, and state in Additional file 5. When stratified by cost 
sharing type and region, costs did not differ substantively 
except among QHPs with copay in the Midwest. In this 
subset of Midwest QHPs, BIC/FTC/TAF had a higher 
OOP cost than DTG/ABC/3TC in 2018 but trended 
below the cost of DTG/ABC/3TC by 2020. Costs of 

access did not differ substantively by EHE Phase I priority 
jurisdiction status.

Discussion
Our findings highlight that QHPs may impede uptake 
of novel HIV STRs through non-coverage decisions and 
plan designs that limit access, especially in the first year 
after approval. At the end of 2018, the year when BIC/
FTC/TAF was introduced, fewer than half of QHPs in 
26 states and zero QHPs in nine states offered coverage. 
In contrast, DTG/ABC/3TC coverage was nearly ubiq-
uitous across all but two states. Over time, coverage of 
BIC/FTC/TAF increased, but improvements in EHE pri-
ority jurisdictions and the South were largely driven by 
increased coverage using coinsurance. OOP costs asso-
ciated with coinsurance tend to be higher than costs 
associated with copays since coinsurance cost is based 
on a percentage of medication list price; thus, cover-
age expansions with coinsurance may be less desirable 
for ART regimens. For BIC/FTC/TAF, prior authoriza-
tion requirements were alarmingly prevalent in NY from 
2018–2019 but dissipated by 2020 and were generally 
similar to DTG/ABC/3TC elsewhere. Specialty tiering 

Fig. 4 Qualified Health Plan Coverage of DTG/ABC/3TC and BIC/FTC/TAF by State, 2018–2020. For each state, the y-axis reflects the proportion of 
qualified health plans offering coverage for either DTG/ABC/3TC and BIC/FTC/TAF. Coverage of both medications was consistently high in states 
like MD, DE, SC, and DC. Coverage of BIC/FTC/TAF increased in most states except for MS, ID, SC, and FL. The point values for each state-year are 
provided in Additional file 1: Table S1
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prevalence for BIC/FTC/TAF peaked in several Midwest 
states from 2018–2019 but was otherwise generally simi-
lar to DTG/ABC/3TC. Overall, QHP benefit designs may 
have interfered with clinicians’ ability to use a novel first-
line STR for rapid ART initiation—leaving PWH waiting 
for plans to settle into benefit designs that did not limit 
access.

Despite a $190 greater monthly wholesale acquisi-
tion cost (WAC) for BIC/FTC/TAF compared to DTG/
ABC/3TC in 2020 [29], we found that monthly OOP 
costs were not meaningfully different when stratified 
by cost sharing type, region, or EHE jurisdiction status. 
However, both medications consistently had $700–$1000 
monthly OOP costs and a $2700 + monthly WAC [29]; 
this should still be reason for alarm. Drug list prices are 
significant drivers of coverage delays and utilization man-
agement, which can limit access to new regimens and 
shift financial burdens onto patients [36]. Moreover, pre-
scription drug costs have stark implications for PWH, as 
cost-related medication nonadherence remains prevalent 
and is associated with worse HIV care engagement, lower 
likelihood of achieving viral suppression, increased rates 
of emergency department use and hospitalization, and 
increased overall costs to the health care system [37–39]. 
Even though “Treatment as Prevention” through adher-
ence to ART is both the most clinically effective and cost-
effective intervention to reduce incidence of new HIV 
cases [40, 41], our findings reaffirm that the U.S. EHE 
plan has yet to address high and growing ART prices, 
which far outpace annual inflation [2]. Although ADAPs 
can assist QHP-enrolled PWH with OOP costs and dis-
count ART regimens through the 340B Drug Pricing 
Program and direct negotiation with manufacturers, the 
growing list prices of prescription drugs may impact the 
continued financial sustainability of ADAPs.

Situated in the broader context of HIV therapeutic 
development, our findings may have implications for the 
future of HIV care. Long-acting injectable ART formu-
lations combining cabotegravir and ripilvirine received 
U.S. Food and Drug Administration approval in Janu-
ary 2021 after demonstrating efficacy and safety in piv-
otal international, phase 3, randomized, controlled trials 
[42–44]. These regimens may be especially efficacious for 
individuals facing social, structural, and behavioral barri-
ers which challenge their adherence to daily oral therapy 
(e.g., individuals with multiple prior treatment failures) 
[45, 46]. With these promising developments on the hori-
zon, ADAPs’ ability to afford drugs on behalf of clients or 
to assist with insured clients’ cost sharing remains a key 
consideration in whether PWH will or will not easily gain 
access to novel therapeutics like long-acting injectable 
ART [47–49].

Overall, our analysis affirms that targeted interventions 
may be necessary to ensure QHPs have adequate benefit 
design and offer coverage of U.S. Department of Health 
and Human Services guideline-recommended first-line 
HIV therapeutics. We also recognize that, though beyond 
the scope of our analysis, these interventions should 
consider the intertwined roles of manufacturers, phar-
macy benefit managers (PBMs), and insurance plans in 
exacerbating high drug prices [50]. Multi-level interven-
tions could involve directly lowering manufacturer prices 
through government regulation and price negotiation; 
incentivizing PBMs to negotiate lower list prices while 
limiting overreliance on manufacturer rebates; incentiv-
izing favorable drug tiering by insurance plans; disentan-
gling prescription drug costs from specialty drug tiers; 
basing coinsurance-associated OOP costs on post-dis-
counted rather than pre-discounted drug prices, to pass 
negotiated discounts down to PWH; and ensuring QHPs 
rapidly expand coverage with reasonable cost sharing 
structures for any novel, efficacious, and cost-effective 
therapeutics [36, 50, 51]. PWH enrolled in ADAP-funded 
QHPs were more likely to achieve viral suppression than 
PWH receiving their medications directly from state 
ADAPs [11–14]. Even still, ADAPs continue to face pre-
carious funding streams routed through annual federal 
allocations and discretionary state support [52]. Regula-
tory interventions within the pharmaceutical and insur-
ance industries, like those aforementioned, may be 
critical to continue the financial sustainability and poten-
tial clinical benefits of ADAP-funded QHP enrollment.

Strengths and limitations
Strengths of this work include our comprehensive, 
national scope, achieved by analyzing multiple character-
istics of all ACA Marketplace insurance plans across all 
U.S. states. Limitations include that our measure of OOP 
cost does not account for some ART-associated costs, 
including HIV medical care visits and ART-related labo-
ratory monitoring, though these additional expenses are 
small relative to the high cost of ART regimens. Finally, 
we were unable to interrogate the full spectrum of struc-
tural factors impacting medication coverage and cost due 
to data unavailability regarding PBM rebates and other 
intermediary steps. This work did not study the clustering 
of specific utilization management techniques for STR 
ART regimens. Future work should determine if there are 
groups of more or less restrictive plans for specific STR 
ART regimens or STR ART regimens in general.
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Conclusions
Our findings highlight how initial access to novel HIV 
therapeutics may be constrained by variability in insur-
ance coverage and plan characteristics. These constraints 
are prevalent and heterogeneous at state and regional 
levels, as well as among high-priority jurisdictions identi-
fied by the U.S. “Ending the HIV Epidemic” strategy. As 
novel HIV therapeutics emerge and the EHE initiative’s 
“Treatment as Prevention” arm grows, state and federal 
policy interventions should consider the roles of insur-
ance benefit design, drug prices, and high OOP costs in 
limiting equitable access to first-line HIV ART regimens.

Abbreviations
EHE  Ending the HIV Epidemic
ART   Antiretroviral therapy
ACA   Affordable Care Act
QHP  Qualified health plan
STRs  Single tablet regimens
DTG/ABC/3TC  Dolutegravir/abacavir/lamivudine
BIC/FTC/TAF  Bictegravir/emtricitabine/tenofovir alafenamide
HIX  Health Insurance Exchange
PWH  People with HIV
HIV  Human Immunodeficiency Virus
ADAPs  AIDS Drug Assistance Programs
RWHAP  Ryan White HIV/AIDS Program
NRTI  Nucleos(t)ide reverse transcriptase inhibitors
INSTI  Integrase strand transfer inhibitor
PA  Prior authorization
WAC   Wholesale acquisition cost
PBM  Pharmacy benefit manager

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s40545- 023- 00559-8.

Additional file 1. Overall QHP Coverage of DTG/ABC/3TC and BIC/FTC/
TAF by Census Region, EHE Jurisdiction, and State, 2018–2020.

Additional file 2. Cost Sharing Structure for QHPs Coverage of DTG/
ABC/3TC by Census Region, EHE Jurisdiction, and State, 2018–2020. Cost 
Sharing Structure for QHP Coverage of BIC/FTC/TAF by Census Region, 
EHE Jurisdiction, and State, 2018–2020.

Additional file 3. Drug Tiering for QHP Coverage of DTG/ABC/3TC by 
Census Region, EHE Jurisdiction, and State, 2018–2020. Drug Tiering for 
QHP Coverage of BIC/FTC/TAF by Census Region, EHE Jurisdiction, and 
State, 2018–2020.

Additional file 4. Prior Authorization Requirement for DTG/ABC/3TC and 
BIC/FTC/TAF by Census Region, EHE Jurisdiction, and State, 2018–2020.

Additional file 5. Average Out-of-Pocket (OOP) Cost per Month for QHP 
Coverage of DTG/ABC/3TC and BIC/FTC/TAF by U.S., Census Region, EHE 
Jurisdiction, and State, 2018–2020.

Acknowledgements
Ideon, with support from the Robert Wood Johnson Foundation, provided the 
data for this analysis.

Author contributions
All authors contributed to the concept and design of the project. RK, SP, KM 
drafted the manuscript, and all authors read and provided revisions of the 
manuscript content. SP, AS, KM performed the statistical analysis. KM provided 

supervisory and administrative, technical and material support. All authors 
read and approved the final manuscript.

Funding
This work was funded by the National Institute of Allergy and Infectious 
Diseases at the National Institutes of Health (Grant Number K08AI136644; 
to Dr. McManus) and the Infectious Diseases Society of America Foundation 
G.E.R.M. Program (Grants for Emerging Researcher Mentorship; to Dr. Khaz-
anchi). Funding sources had no role in the design and conduct of the study; 
collection, management, analysis, and interpretation of the data; preparation, 
review, or approval of the manuscript; and decision to submit the manuscript 
for publication. The content is solely the responsibility of the authors and does 
not necessarily represent the official views of the National Institutes of Health 
or the Infectious Diseases Society of America Foundation.

Availability of data and materials
The data that support the findings of this study include publicly-available 
data from Robert Wood Johnson’s HIX Compare and data received from Ideon 
under a data use agreement. The data use agreement precludes our sharing 
of the data. Interested parties are referred to these two avenues to access the 
data.

Declarations

Ethics approval and consent to participate
The study was approved by the University of Virginia Institutional Review 
Board as research not involving human participants.

Consent for publication
Not applicable.

Competing interests
Dr. Khazanchi reports receiving grant funding from the Infectious Diseases 
Society of America and Boston Children’s Hospital, serving as a paid consultant 
to the New York City Department of Health & Mental Hygiene’s Office of the 
Chief Medical Officer, and serving on the strategic advisory board of the Rise 
to Health Coalition. Ms. Killelea reported receiving grants from Gilead Sciences, 
Inc. Mr. Horn and Mr. Hamp reported that NASTAD receives grant funding 
from Gilead Sciences Inc. and ViiV Healthcare for organizational support; all 
funding to NASTAD was separate from this project. Dr. McManus reports 
previously owning stock in Gilead Sciences, Inc; and receiving grants from the 
National Institute of Allergy and Infectious Diseases (NIAID). No other relevant 
disclosures were reported.

Author details
1 College of Medicine, University of Nebraska Medical Center, Omaha, NE, 
USA. 2 School of Public Health, University of Minnesota, Minneapolis, MN, 
USA. 3 Division of Infectious Diseases and International Health, Department 
of Medicine, University of Virginia, P.O. Box 801379, Charlottesville, VA 22908, 
USA. 4 Health Systems and Policy, National Alliance of State and Territorial AIDS 
Directors (NASTAD), Washington, DC, USA. 5 Present Address: Killelea Consult-
ing, Arlington, VA, USA. 6 Present Address:  Harvard Internal Medicine-Pediatrics 
Residency Program,  Brigham & Women’s Hospital, Boston Children’s Hospital, 
and Boston Medical Center,  Boston, MA, USA. 7 Present Address:  Departments 
of Internal Medicine and Pediatrics, Harvard Medical School,  Boston, MA, 
USA. 8 Present Address:  FXB Center for Health and Human Rights, Harvard 
University,  Boston, MA, USA. 

Received: 30 November 2022   Accepted: 4 April 2023

References
 1. Kaiser family foundation. HIV Viral suppression rate in U.S. lowest among 

comparable high-income countries. Kaiser family foundation. 2021. 
https:// www. kff. org/ hivai ds/ slide/ hiv- viral- suppr ession- rate- in-u- s- low-
est- among- compa rable- high- income- count ries/. Accessed 4 Jan 2021.

https://doi.org/10.1186/s40545-023-00559-8
https://doi.org/10.1186/s40545-023-00559-8
https://www.kff.org/hivaids/slide/hiv-viral-suppression-rate-in-u-s-lowest-among-comparable-high-income-countries/
https://www.kff.org/hivaids/slide/hiv-viral-suppression-rate-in-u-s-lowest-among-comparable-high-income-countries/


Page 10 of 11Khazanchi et al. Journal of Pharmaceutical Policy and Practice           (2023) 16:57 

 2. McCann NC, Horn TH, Hyle EP, Walensky RP. HIV antiretroviral 
therapy costs in the United States, 2012–2018. JAMA Intern Med. 
2020;180(4):601–3. https:// doi. org/ 10. 1001/ jamai ntern med. 2019. 7108.

 3. Fauci AS, Redfield RR, Sigounas G, Weahkee MD, Giroir BP. Ending the HIV 
epidemic: a plan for the United States. JAMA. 2019;321(9):844–5. https:// 
doi. org/ 10. 1001/ jama. 2019. 1343.

 4. Office of Infectious Disease and HIV/AIDS Policy, U.S. Department of 
Health & Human Services. Priority Jurisdictions: Phase I. HIV.gov. 2020. 
https:// www. hiv. gov/ feder al- respo nse/ ending- the- hiv- epide mic/ juris 
dicti ons/ phase- one. Accessed 14 Feb 2021.

 5. Zamani-Hank Y. The affordable care act and the burden of high cost 
sharing and utilization management restrictions on access to HIV 
medications for people living with HIV/AIDS. Popul Health Manag. 
2015;19(4):272–8. https:// doi. org/ 10. 1089/ pop. 2015. 0076.

 6. Dawson L, Kates J. Insurance coverage and viral suppression among peo-
ple with HIV, 2018. Kaiser Family Foundation; 2020. https:// www. kff. org/ 
hivai ds/ issue- brief/ insur ance- cover age- and- viral- suppr ession- among- 
people- with- hiv- 2018/. Accessed 14 Feb 2021.

 7. Kates J, Dawson L. Insurance coverage changes for people with HIV 
under the ACA. Kaiser Family Foundation; 2017. https:// www. kff. org/ 
health- reform/ issue- brief/ insur ance- cover age- chang es- for- people- with- 
hiv- under- the- aca/. Accessed 14 Feb 2021.

 8. Dawson L, Kates J. The Ryan white program and insurance purchasing in 
the ACA Era: an early look at five states. Kaiser family foundation. 2015. 
https:// www. kff. org/ report- secti on/ the- ryan- white- progr am- and- insur 
ance- purch asing- in- the- aca- era- backg round/. Accessed 21 Oct 2021.

 9. Health resources and services administration (HRSA). AIDS drug assis-
tance program (ADAP) annual client-level data report—2018. Ryan white 
HIV/AIDS program (RWHAP); 2020. https:// hab. hrsa. gov/ sites/ defau lt/ 
files/ hab/ data/ datar eports/ 2018- hrsa- adr- data- report. pdf Accessed 21 
Oct 2021.

 10. McManus KA, Rodney RC, Rhodes A, Bailey S, Dillingham R. Afford-
able care act qualified health plan enrollment for AIDS drug assistance 
program clients: Virginia’s experience and best practices. AIDS Res Hum 
Retroviruses. 2016;32(9):885–91. https:// doi. org/ 10. 1089/ AID. 2016. 0033.

 11. Furl R, Watanabe-Galloway S, Lyden E, Swindells S. Determinants of 
facilitated health insurance enrollment for patients with HIV disease, and 
impact of insurance enrollment on targeted health outcomes. BMC Infect 
Dis. 2018. https:// doi. org/ 10. 1186/ s12879- 018- 3035-7.

 12. McManus KA, Rhodes A, Yerkes L, Engelhard CL, Ingersoll KS, Dilling-
ham R. Year 2 of affordable care act qualified health plans (QHPs) in a 
medicaid nonexpansion state: QHPs associated with viral suppression 
for Virginia AIDS drug assistance program clients. Open Forum Infect Dis. 
2018;5(12):ofy283. https:// doi. org/ 10. 1093/ ofid/ ofy283.

 13. McManus KA, Rhodes A, Bailey S, et al. Affordable care act qualified health 
plan coverage: association with improved hiv viral suppression for AIDS 
drug assistance program clients in a medicaid nonexpansion state. Clin 
Infect Dis. 2016;63(3):396–403. https:// doi. org/ 10. 1093/ cid/ ciw277.

 14. McManus KA, Christensen B, Nagraj VP, et al. Evidence from a multistate 
cohort: enrollment in affordable care act qualified health plans’ associa-
tion with viral suppression. Clin Infect Dis. 2020;71(10):2572–80. https:// 
doi. org/ 10. 1093/ cid/ ciz11 23.

 15. Centers for medicare and medicaid services. Information on essential 
health benefits (EHB) benchmark plans. CMS.gov. 2022. https:// www. cms. 
gov/ CCIIO/ Resou rces/ Data- Resou rces/ ehb. Accessed 21 Feb 2022.

 16. Shepherd J. Pharmacy benefit managers, rebates, and drug prices: con-
flicts of interest in the market for prescription drugs. Yale Law Policy Rev. 
2019;38:360.

 17. Sood N, Shih T, Van Nuys K, Goldman D. The flow of money through the 
pharmaceutical distribution system. Schaeffer Center for Health Policy 
and Economics. 2017. https:// pharm aceut ical. report/ Resou rces/ White 
papers/ 4d355 0b8- f007- 4bef- 9770- 83b33 8b5a7 04_ USC% 20Sch aeffer_ 
Flow% 20of% 20Mon ey_ 2017. pdf.

 18. Dickson S. Discriminatory Design: HIV Treatment in the Marketplace. 
National Alliance of State and Territorial AIDS Directors (NASTAD); 2016. 
https:// www. nastad. org/ sites/ defau lt/ files/ Discr imina tory- Design- HIV- 
Treat ment- in- the- Marke tplace. pdf. Accessed 4 Jan 2021.

 19. McMenamin SB, Shimkhada R, Hiller SP, Corbett G, Ponce N. Addressing 
discriminatory benefit design for people living with HIV: a California case 
study. AIDS Care. 2017;29(12):1594–7. https:// doi. org/ 10. 1080/ 09540 121. 
2017. 13133 85.

 20. Jacobs DB, Sommers BD. Using drugs to discriminate — adverse selec-
tion in the insurance marketplace. N Engl J Med. 2015;372:399–402. 
https:// doi. org/ 10. 1056/ NEJMp 14113 76.

 21. McManus KA, Powers S, Killelea A, Tello-Trillo S, McQuade Rogawski E. 
Regional disparities in qualified health plans’ prior authorization require-
ments for HIV pre-exposure prophylaxis in the United States. JAMA Netw 
Open. 2020;3(6): e207445. https:// doi. org/ 10. 1001/ jaman etwor kopen. 
2020. 7445.

 22. Raifman J, Althoff K, Rebeiro PF, et al. Human immunodeficiency virus 
(HIV) viral suppression after transition from having no healthcare cover-
age and relying on Ryan white HIV/AIDS program support to medicaid 
or private health insurance. Clin Infect Dis. 2019;69(3):538–41. https:// doi. 
org/ 10. 1093/ cid/ ciy10 88.

 23. Panel on antiretroviral guidelines for adults and adolescents. Guidelines 
for the use of antiretroviral agents in adults and adolescents living with 
HIV. U.S. Department of health and human services; 2021. https:// clini 
calin fo. hiv. gov/ en/ guide lines/ adult- and- adole scent- arv/ whats- new- 
guide lines. Accessed 5 Jan 2021.

 24. Saag MS, Gandhi RT, Hoy JF, et al. Antiretroviral drugs for treatment and 
prevention of HIV infection in adults: 2020 recommendations of the inter-
national antiviral society–USA panel. JAMA. 2020;324(16):1651. https:// 
doi. org/ 10. 1001/ jama. 2020. 17025.

 25. Acosta RK, Willkom M, Martin R, et al. Resistance analysis of Bictegravir–
Emtricitabine–Tenofovir Alafenamide in HIV-1 treatment-naive patients 
through 48 weeks. Antimicrob Agents Chemother. 2019;63(5):e02533-18. 
https:// doi. org/ 10. 1128/ AAC. 02533- 18.

 26. Coffey S, Bacchetti P, Sachdev D, et al. RAPID antiretroviral therapy: high 
virologic suppression rates with immediate antiretroviral therapy initia-
tion in a vulnerable urban clinic population. AIDS. 2019;33(5):825–32. 
https:// doi. org/ 10. 1097/ QAD. 00000 00000 002124.

 27. Akinwunmi B, Buchenberger D, Scherzer J, et al. Dose-related and 
contextual aspects of suboptimal adherence to antiretroviral therapy 
among persons living with HIV in Western Europe. Eur J Pub Health. 
2021;31(3):567–75. https:// doi. org/ 10. 1093/ eurpub/ ckaa2 29.

 28. Parraga Acosta T, Osborn Z, Lee JC, Haubrich RH, McNicholl I, McKinnon 
JE. Pilot comparison of the ease of swallowing of single tablet antiretro-
viral regimens. AIDS Care. 2021. https:// doi. org/ 10. 1080/ 09540 121. 2021. 
19392 58.

 29. U.S. centers for medicare and medicaid services. National average drug 
acquisition cost. Data.Medicaid.gov. 2022. https:// data. medic aid. gov/ 
nadac. Accessed 12 Mar 2022.

 30. INSIGHT START Study Group, Lundgren JD, Babiker AG, et al. Initiation of 
Antiretroviral Therapy in Early Asymptomatic HIV Infection. N Engl J Med. 
2015;373(9):795–807. https:// doi. org/ 10. 1056/ NEJMo a1506 816.

 31. Koenig SP, Dorvil N, Dévieux JG, et al. Same-day HIV testing with initiation 
of antiretroviral therapy versus standard care for persons living with HIV: a 
randomized unblinded trial. PLoS Med. 2017;14(7): e1002357. https:// doi. 
org/ 10. 1371/ journ al. pmed. 10023 57.

 32. Pilcher CD, Ospina-Norvell C, Dasgupta A, et al. The effect of same-day 
observed initiation of antiretroviral therapy on HIV viral load and treat-
ment outcomes in a US public health setting. J Acquir Immune Defic 
Syndr. 2017;74(1):44–51. https:// doi. org/ 10. 1097/ QAI. 00000 00000 001134.

 33. Labhardt ND, Ringera I, Lejone TI, et al. Effect of offering same-day ART 
vs usual health facility referral during home-based HIV testing on linkage 
to care and viral suppression among adults with HIV in Lesotho: the 
CASCADE randomized clinical trial. JAMA. 2018;319(11):1103–12. https:// 
doi. org/ 10. 1001/ jama. 2018. 1818.

 34. Mateo-Urdiales A, Johnson S, Smith R, Nachega JB, Eshun-Wilson I. Rapid 
initiation of antiretroviral therapy for people living with HIV. Cochrane 
Database Syst Rev. 2019;6:CD012962. https:// doi. org/ 10. 1002/ 14651 858. 
CD012 962. pub2.

 35. Colasanti J, Sumitani J, Mehta CC, et al. Implementation of a rapid entry 
program decreases time to viral suppression among vulnerable persons 
living with HIV in the Southern United States. Open Forum Infect Dis. 
2018;5(6):ofy104. https:// doi. org/ 10. 1093/ ofid/ ofy104.

 36. Alexander GC, Ballreich J, Socal MP, et al. Reducing branded pre-
scription drug prices: a review of policy options. Pharmacotherapy. 
2017;37(11):1469–78. https:// doi. org/ 10. 1002/ phar. 2013.

 37. Beer L, Tie Y, Weiser J, Shouse RL. Nonadherence to any prescribed 
medication due to costs among adults with HIV infection—United States, 

https://doi.org/10.1001/jamainternmed.2019.7108
https://doi.org/10.1001/jama.2019.1343
https://doi.org/10.1001/jama.2019.1343
https://www.hiv.gov/federal-response/ending-the-hiv-epidemic/jurisdictions/phase-one
https://www.hiv.gov/federal-response/ending-the-hiv-epidemic/jurisdictions/phase-one
https://doi.org/10.1089/pop.2015.0076
https://www.kff.org/hivaids/issue-brief/insurance-coverage-and-viral-suppression-among-people-with-hiv-2018/
https://www.kff.org/hivaids/issue-brief/insurance-coverage-and-viral-suppression-among-people-with-hiv-2018/
https://www.kff.org/hivaids/issue-brief/insurance-coverage-and-viral-suppression-among-people-with-hiv-2018/
https://www.kff.org/health-reform/issue-brief/insurance-coverage-changes-for-people-with-hiv-under-the-aca/
https://www.kff.org/health-reform/issue-brief/insurance-coverage-changes-for-people-with-hiv-under-the-aca/
https://www.kff.org/health-reform/issue-brief/insurance-coverage-changes-for-people-with-hiv-under-the-aca/
https://www.kff.org/report-section/the-ryan-white-program-and-insurance-purchasing-in-the-aca-era-background/
https://www.kff.org/report-section/the-ryan-white-program-and-insurance-purchasing-in-the-aca-era-background/
https://hab.hrsa.gov/sites/default/files/hab/data/datareports/2018-hrsa-adr-data-report.pdf
https://hab.hrsa.gov/sites/default/files/hab/data/datareports/2018-hrsa-adr-data-report.pdf
https://doi.org/10.1089/AID.2016.0033
https://doi.org/10.1186/s12879-018-3035-7
https://doi.org/10.1093/ofid/ofy283
https://doi.org/10.1093/cid/ciw277
https://doi.org/10.1093/cid/ciz1123
https://doi.org/10.1093/cid/ciz1123
https://www.cms.gov/CCIIO/Resources/Data-Resources/ehb
https://www.cms.gov/CCIIO/Resources/Data-Resources/ehb
https://pharmaceutical.report/Resources/Whitepapers/4d3550b8-f007-4bef-9770-83b338b5a704_USC%20Schaeffer_Flow%20of%20Money_2017.pdf
https://pharmaceutical.report/Resources/Whitepapers/4d3550b8-f007-4bef-9770-83b338b5a704_USC%20Schaeffer_Flow%20of%20Money_2017.pdf
https://pharmaceutical.report/Resources/Whitepapers/4d3550b8-f007-4bef-9770-83b338b5a704_USC%20Schaeffer_Flow%20of%20Money_2017.pdf
https://www.nastad.org/sites/default/files/Discriminatory-Design-HIV-Treatment-in-the-Marketplace.pdf
https://www.nastad.org/sites/default/files/Discriminatory-Design-HIV-Treatment-in-the-Marketplace.pdf
https://doi.org/10.1080/09540121.2017.1313385
https://doi.org/10.1080/09540121.2017.1313385
https://doi.org/10.1056/NEJMp1411376
https://doi.org/10.1001/jamanetworkopen.2020.7445
https://doi.org/10.1001/jamanetworkopen.2020.7445
https://doi.org/10.1093/cid/ciy1088
https://doi.org/10.1093/cid/ciy1088
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/whats-new-guidelines
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/whats-new-guidelines
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/whats-new-guidelines
https://doi.org/10.1001/jama.2020.17025
https://doi.org/10.1001/jama.2020.17025
https://doi.org/10.1128/AAC.02533-18
https://doi.org/10.1097/QAD.0000000000002124
https://doi.org/10.1093/eurpub/ckaa229
https://doi.org/10.1080/09540121.2021.1939258
https://doi.org/10.1080/09540121.2021.1939258
https://data.medicaid.gov/nadac
https://data.medicaid.gov/nadac
https://doi.org/10.1056/NEJMoa1506816
https://doi.org/10.1371/journal.pmed.1002357
https://doi.org/10.1371/journal.pmed.1002357
https://doi.org/10.1097/QAI.0000000000001134
https://doi.org/10.1001/jama.2018.1818
https://doi.org/10.1001/jama.2018.1818
https://doi.org/10.1002/14651858.CD012962.pub2
https://doi.org/10.1002/14651858.CD012962.pub2
https://doi.org/10.1093/ofid/ofy104
https://doi.org/10.1002/phar.2013


Page 11 of 11Khazanchi et al. Journal of Pharmaceutical Policy and Practice           (2023) 16:57  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

2016–2017. MMWR Morb Mortal Wkly Rep. 2019;68(49):1129–33. https:// 
doi. org/ 10. 15585/ mmwr. mm684 9a1.

 38. Cutler RL, Fernandez-Llimos F, Frommer M, Benrimoj C, Garcia-Cardenas 
V. Economic impact of medication non-adherence by disease groups: 
a systematic review. BMJ Open. 2018;8(1): e016982. https:// doi. org/ 10. 
1136/ bmjop en- 2017- 016982.

 39. Panel on antiretroviral guidelines for adults and adolescents. Cost consid-
erations and antiretroviral therapy. U.S. Department of health and human 
services. 2021. https:// clini calin fo. hiv. gov/ en/ guide lines/ adult- and- adole 
scent- arv/ cost- consi derat ions- and- antir etrov iral- thera py. Accessed 15 
Dec 2021.

 40. U.S. Department of health and human services. HIV treatment as preven-
tion. HIV.gov. 2020. https:// www. hiv. gov/ tasp. Accessed 4 July 2021.

 41. Sansom SL, Hicks KA, Carrico J, et al. Optimal allocation of societal HIV 
prevention resources to reduce hiv incidence in the United States. Am 
J Public Health. 2021;111(1):150–8. https:// doi. org/ 10. 2105/ AJPH. 2020. 
305965.

 42. Swindells S, Andrade-Villanueva JF, Richmond GJ, et al. Long-acting 
Cabotegravir and Rilpivirine for maintenance of HIV-1 suppression. N Engl 
J Med. 2020. https:// doi. org/ 10. 1056/ NEJMo a1904 398.

 43. Orkin C, Arasteh K, Hernández-Mora MG, et al. Long-Acting Cabotegravir 
and Rilpivirine after Oral Induction for HIV-1 Infection. N Engl J Med. 2020. 
https:// doi. org/ 10. 1056/ NEJMo a1909 512.

 44. U.S. food and drug administration. FDA Approves first extended-release, 
injectable drug regimen for adults living with HIV. 2021. https:// www. fda. 
gov/ news- events/ press- annou nceme nts/ fda- appro ves- first- exten ded- 
relea se- injec table- drug- regim en- adults- living- hiv. Accessed 22 Oct 2021.

 45. Ross EL, Weinstein MC, Schackman BR, et al. The clinical role and 
cost-effectiveness of long-acting antiretroviral therapy. Clin Infect Dis. 
2015;60(7):1102–10. https:// doi. org/ 10. 1093/ cid/ ciu11 59.

 46. Scarsi KK, Swindells S. The promise of improved adherence with long-
acting antiretroviral therapy: what are the data? J Int Assoc Provid AIDS 
Care. 2021;20:23259582211009012. https:// doi. org/ 10. 1177/ 23259 58221 
10090 11.

 47. National alliance of state and territorial AIDS directors (NASTAD), HIV 
medicine association (HIVMA), American academy of HIV medicine 
(AAHIVM). Preparing for long-acting antiretroviral treatment. 2021. 
https:// aahivm. org/ wp- conte nt/ uploa ds/ 2021/ 03/ Long- Acting- ARVs-_ 
Final-2- 25- 21_ PDF. pdf. Accessed 22 Oct 2021.

 48. Adekunle D. Can long-acting ART be an equitable care option for black 
women? The Body. 2021. https:// www. thebo dy. com/ artic le/ long- acting- 
antir etrov iral- thera py- for- black- women. Accessed 22 Oct 2021.

 49. Essien UR, Dusetzina SB, Gellad WF. A policy prescription for reducing 
health disparities—achieving pharmacoequity. JAMA. 2021. https:// doi. 
org/ 10. 1001/ jama. 2021. 17764.

 50. Entis L. Why does medicine cost so much? Here’s how drug prices are set. 
Time. 2019. https:// time. com/ 55645 47/ drug- prices- medic ine/. Accessed 
22 Oct 2021.

 51. Waxman H, Corr B, Sharp J, McDonald R, Kenyatta K. Getting to lower 
prescription drug prices: the key drivers of costs and what policymakers 
can do to address them. Commonwealth Fund. 2020. https:// doi. org/ 10. 
26099/ dys3- en63.

 52. McManus KA, Engelhard CL, Dillingham R. Current challenges to the 
United States’ AIDS drug assistance program and possible implications of 
the affordable care act. AIDS Res Treat. 2013;2013: e350169. https:// doi. 
org/ 10. 1155/ 2013/ 350169.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.15585/mmwr.mm6849a1
https://doi.org/10.15585/mmwr.mm6849a1
https://doi.org/10.1136/bmjopen-2017-016982
https://doi.org/10.1136/bmjopen-2017-016982
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/cost-considerations-and-antiretroviral-therapy
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/cost-considerations-and-antiretroviral-therapy
https://www.hiv.gov/tasp
https://doi.org/10.2105/AJPH.2020.305965
https://doi.org/10.2105/AJPH.2020.305965
https://doi.org/10.1056/NEJMoa1904398
https://doi.org/10.1056/NEJMoa1909512
https://www.fda.gov/news-events/press-announcements/fda-approves-first-extended-release-injectable-drug-regimen-adults-living-hiv
https://www.fda.gov/news-events/press-announcements/fda-approves-first-extended-release-injectable-drug-regimen-adults-living-hiv
https://www.fda.gov/news-events/press-announcements/fda-approves-first-extended-release-injectable-drug-regimen-adults-living-hiv
https://doi.org/10.1093/cid/ciu1159
https://doi.org/10.1177/23259582211009011
https://doi.org/10.1177/23259582211009011
https://aahivm.org/wp-content/uploads/2021/03/Long-Acting-ARVs-_Final-2-25-21_PDF.pdf
https://aahivm.org/wp-content/uploads/2021/03/Long-Acting-ARVs-_Final-2-25-21_PDF.pdf
https://www.thebody.com/article/long-acting-antiretroviral-therapy-for-black-women
https://www.thebody.com/article/long-acting-antiretroviral-therapy-for-black-women
https://doi.org/10.1001/jama.2021.17764
https://doi.org/10.1001/jama.2021.17764
https://time.com/5564547/drug-prices-medicine/
https://doi.org/10.26099/dys3-en63
https://doi.org/10.26099/dys3-en63
https://doi.org/10.1155/2013/350169
https://doi.org/10.1155/2013/350169

	Access to a novel first-line single-tablet HIV antiretroviral regimen in Affordable Care Act Marketplace plans, 2018–2020
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Data
	Variables
	Statistical analysis

	Results
	Coverage and cost sharing structure
	National and regional
	EHE
	State

	Tiering
	Prior authorization (PA) requirement
	Monthly OOP cost of access

	Discussion
	Strengths and limitations

	Conclusions
	Anchor 23
	Acknowledgements
	References


