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Objective: To evaluate the safety and efficacy of switching highly treatment-experi-
enced people with HIV (HTE PWH) from rilpivirine/emtricitabine/tenofovir alafena-
mide (RPV/FTC/TAF) plus dolutegravir (DTQG) to bictegravir/emtricitabine/tenofovir
alafenamide (BIC/FTC/TAF) plus doravirine (DOR). A pharmacokinetic (PK) analysis
was conducted to assess the potential interaction between BIC and DOR.

Design and methods: This open-label switch trial enrolled HTE PWH from a primary
care private practice in the United States. Eligible participants were male, aged
>45 years, with documented viral resistance to protease inhibitors, nucleoside reverse
transcriptase inhibitors, and/or nonnucleoside reverse transcriptase inhibitors but no
resistance to RPV or DOR, and no K65R or T69 insertion mutations. Virologic
suppression (<50 copies/ml) while on RPV/FTC/TAF plus DTG for >6 months was
required prior to enrollment. The primary endpoint of the study was virologic suppres-
sion (<50 and <200 copies/ml) at 48 weeks. Secondary endpoints included safety,
tolerability, changes in body mass index (BMI), and identification of PK parameters of
BIC and DOR.

Results: Twenty males [median age: 65 years (range, 46—74), median time since HIV
diagnosis: 37 years (range, 12—42)] completed the study. BIC/FTC/TAF plus DOR was
well tolerated with no serious or treatment-related adverse events reported and no
appreciable changes in BMI from baseline to Week 48. At Week 48, 100% of
participants had <50 viral copies/ml. PK parameters for BIC and DOR (n=10) were
consistent with published data.

Conclusions: Switching from RPV/FTC/TAF plus DTG to BIC/FTC/TAF plus DOR was
well tolerated and efficacious in HTE men aged >45 years with HIV.
Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.

AIDS 2023, 37:1057-1064

Keywords: antiretroviral agents, Biktarvy (bictegravir/emtricitabine/tenofovir
alafenamide), HIV, multidrug-resistant virus, optimizing HIV treatment, Pifeltro
(doravirine)

Introduction largely fatal disease into a manageable chronic condition
[1]. There are now more than 40 medicines approved by
Over the past 35 years, improvements in antiretroviral the US Food and Drug Administration to treat HIV

therapy (ART) have transformed HIV infection from a infection [2,3]. For those who have been living with HIV
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for multiple decades, the evolving treatment landscape
prompted numerous regimen changes as new antiretro-
virals with improved efficacy and tolerability, reduced pill
burden, and lower potential for drug-drug interactions
(DDIs) became available [4,5]. The development of
antiretroviral resistance occurred in some highly treat-
ment-experienced (HTE) people with HIV (PWH) due
to the utilization of agents and regimens with lower
resistance barriers, administration of antiretroviral mono-
therapy prior to combination ART approaches, and/or
reduced adherence resulting from the poor tolerability or
challenging dosing requirements of early agents [6—8].
For HTE PWH with multidrug-resistant (MDR) virus,
effective treatment options are limited and it can be
difficult to achieve or maintain virologic suppression.

As such, the medical management of HTE PWH can be
challenging for providers and often requires the use of
complex multitablet regimens to achieve virologic
suppression, taking into consideration individual treat-
ment and resistance profiles, antiretroviral tolerability, past
adherence, and potential for DDIs [5,6,9]. Current
guidelines recommend that treatment-experienced PWH
with confirmed virologic failure receive at least two fully
active agents, as long as at least one of the agents has a high
resistance barrier; otherwise, three fully active drugs are
recommended to achieve an optimal virologic response
[5]. Multitablet and/or coformulated combinations may
be necessary to ensure that HTE PWH receive two or
three fully active agents. In addition, agents with only
partial activity may be maintained in a regimen to provide
clinical benefit despite resistance [10]. These management
steps can potentially lead to an increased pill burden and
an increased risk for adverse events (AEs) and DDIs
among HTE PWH, especially in older individuals with
multiple comorbidities and concomitant medications

[5,11].

Newer ART options have made it possible to simplify
regimens and improve quality of life (QOL), even among
those harboring MDR HIV [6]. One currently available
antiretroviral regimen able to overcome MDR virus and
maintain virologic suppression in HTE PWH (without
the use of a booster) is coformulated rilpivirine/
emtricitabine/tenofovir alafenamide (RPV/FTC/TAF)
plus dolutegravir (DTG) [5]. With the approvals of the
integrase strand transfer inhibitor (INSTI) bictegravir
(BIC) (available in the combination product BIC/FTC/
TAF) and the nonnucleoside reverse transcriptase
inhibitor (NNRTI) doravirine (DOR), an alternative
option for HTE PWH with MDR virus is also available.
Although not simplifying pill count, advantages of BIC/
FTC/TAF plus DOR over RPV/FTC/TAF plus DTG
exist. Both BIC and DOR have higher resistance barriers
than earlier generations of INSTIs and NNRTIs, and a
regimen that combines BIC/FTC/TAF and DOR
confers low risk for AEs and DDIs [12,13]. Furthermore,
a BIC/FTC/TAF plus DOR regimen does not have food

restrictions, unlike RPV/FTC/TAF plus DTG, which
must be taken with a meal [12—14]. Also, DOR does not
interact with agents that increase gastric pH, such as
proton pump inhibitors (PPIs), while RPV concentra-
tions are decreased in the presence of these agents [13,15].

Optimizing therapy and improving QOL in HTE PWH
can be difficult for clinicians and places a heavy burden on
healthcare resources, as limited antiretroviral regimens
have been evaluated in this population [5,16]. The
current study sought to determine whether switching to
BIC/FTC/TAF plus DOR from RPV/FTC/TAF plus
DTG was safe and efticacious for HTE PWH with MDR
virus. Sleep and productivity QOL measures, body mass
index (BMI), and pharmacokinetics (PK) of BIC and
DOR were also assessed. To date, no data on the
interaction between BIC and DOR have been published.

Methods

Study design

This was a single center, open-label, observational switch
trial that evaluated maintenance of virologic suppression
among 20 HTE PWH with MDR virus, including a
nested PK arm of 10 patients, who changed their
antiretroviral regimen from RPV/FTC/TAF plus DTG
to BIC/FTC/TAF plus DOR.. Of note, with evidence of
multiclass antiretroviral resistance, switching these
patients to a single-tablet, coformulated regimen was
deemed insufficient by their established primary HIV
healthcare provider. During the study period (commenc-
ing in early 2020 and finishing in early 2021, thus
coinciding with the onset of the COVID-19 pandemic),
QOL outcomes were measured by the Pittsburgh Sleep
Quality Index (PSQI) and the Work Productivity and
Activity Impairment Questionnaire (WPAI). In addition,
changes in BMI were measured over the 48-week study
period. Study participants received once-daily, orally
administered BIC/FTC/TAF (50/200/25mg) plus
DOR  (100mg) as a two-tablet regimen. Eligible
participants included PWH men (no cis-gender women
at the primary care medical center would have met study
eligibility criteria) aged 45years or older. Participants
were stable on an antiretroviral regimen of RPV/FTC/
TAF plus DTG for at least 12 months with at least one
documented plasma HIV RNA level of <50 copies/ml in
the previous 6 months. Inclusion criteria allowed for any
genotypic or phenotypic resistance except K65R, T69
insertion, INSTI resistance, or resistance to RPV or
DOR. All participants provided written informed
consent prior to the conduct of any study procedures.
The study was approved by the Advarra institutional
review board and adhered to the International Council
for Harmonisation good clinical practice guidelines, as
well as to the provisions of the Declaration of Helsinki in
its revised edition (Fortaleza, Brazil, 2013).

Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.
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The six study visits included Screening/Baseline and
Weeks 4, 12, 24, 36, and 48/End of Study. All visits
included a physical exam, complete blood count, serum
chemistry, urinalysis, BMI assessment, HIV viral load
testing, and review of AEs. Participant CD4V cell count
was assessed at the Screening/Baseline and Week 48/End
of Study visits, as were the QOL assessments (PSQI and
WPAI). At the Week 4 visit (& 14 days), a subset of
10 study participants underwent a PK evaluation of BIC
and DOR.

The co-primary endpoints of the study consisted of the
percentage of participants with viral loads <50 copies/ml
and the percentage of participants with HIV viral loads
<200 copies/ml at Week 48/End of Study. Two viral load
thresholds were measured to account for differences in
international clinical guidelines as well as for transient
episodes of viremia (blips), which have not been found to
increase the risk of virologic and immunologic failure
[5,17-20]. Secondary endpoints included descriptive
measurements of CD4 ™" cell count, safety and tolerability,
PK parameters, changes in BMI, changes in sleep (PSQI),
and changes in productivity (WPAI).

Assessments

A PK assessment of BIC and DOR was undertaken as no
published data existed on the interaction between the
agents. To assess PK parameters of BIC and DOR, blood
was collected from a subset of 10 study participants at the
Week 4 visit (£ 14 days), with sampling occurring at the
following time points: predose (—0.5h) and 0.5, 1, 2, 4, 6,
8, 12, and 24 h after dosing. Validated liquid chromatog-
raphy/tandem mass spectrometry methods were used to
quantify plasma BIC and DOR concentrations. Individ-
ual participant plasma concentration-time data of BIC
and DOR were analyzed using a noncompartmental
model (Watson LIMS version 7.5) with calculated PK
parameters including area under the curve from time 0 to
12 h, 0to 24 h, and O to mﬁnlty (AUCQ,lz, AUCO,24, and
AUC_;,p, respectively), as well as maximum concentra-
tion (Cay), time to maximum concentration (715,,.y), and
elimination half-life (77 ,,).

AEs were continuously monitored from study enrollment
(date of signed informed consent) up to 30 days after the
last dose of the study drug. AEs were graded using
Common Terminology Criteria for Adverse Events
version 5.0 and assessed for relationship to study drug.
Tolerability was determined by the number of AEs and
serious AEs (SAEs) that occurred during the study.

The PSQI and WPAI assessments were included in the
study to evaluate potential impacts on QOL factors
among this unique, virologically suppressed patient
population undergoing a switch in ART. The PSQI is
an instrument used to measure sleep quality and patterns
[21]. The survey contains 19 self-rated questions and five
questions rated by a bed partner or roommate

(if applicable). Only the self-rated questions were
included in the scoring for this study. The PSQI consists
of seven component scores: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleeping medications, and daytime
dysfunction. The seven component scores are added to
calculate the global PSQI score, with a score of 5 or
greater indicating poor sleep quality.

The WPAI questionnaire measures health-related work
productivity via patient-reported responses to questions
surrounding work-related absenteeism and general daily
activity impairment [22]. The survey contains six
questions: the first asks about current employment status,
questions 2 through 5 are targeted toward employed
individuals, and question 6 is focused on regular daily
activities outside of work.

Statistical analyses

Analyses for efficacy, safety, PK, BMI, and QOL
measurements were descriptive and did not include
formal statistical tests. The changes in values from
Screening/Baseline to Week 48/End of Study are
presented for BMI, PSQI, and WPAI.

Results

Participant demographics at baseline are listed in Table 1.
The majority of participants were white, non-Hispanic
males. Notably, all participants in the study had been
living with HIV for a decade or more, with a mean time
since  HIV diagnosis of 34.8years. Concomitant

Table 1. Baseline demographics.

Characteristic® Study participants (N =20)

Age, years 65 (46-74)
Sex, n (%)
Male 20 (100)
Female 0
Gender nonconforming 0
Race, n (%)
American Indian or Alaska Native 0
Asian 1(5)
Black or African American 0
Native Hawaiian/other Pacific Islander 0
White 19 (95)
Other 0
Multiple 0
Ethnicity, n (%)

Hispanic or Latino 1(5)
Non-Hispanic or Latino 19 (95)
Body mass index, kg/m? 24.4 (20-31)
Years since HIV diagnosis 37 (12-42)

HIV viral load, copies/ml <20
CD4" cell count, cells/ul 623.5 (193-1273)

“All data presented as median (range) unless otherwise noted.
PDiagnoses >38 years ago were documented by stored blood samples
from prior clinical trials.
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Table 2. Number of agents with reduced activity per antiretroviral
class®.

Antiretroviral Median (range) number of agents

class with reduced activity (N=16)"
NRTI 4 (0-7)
NNRTI 1(0-3)
Pl 4 (1-9)

NRTI, nucleoside reverse transcriptase inhibitor; NNRTI, nonnucleo-
side reverse transcriptase inhibitor; Pl, protease inhibitor.
“Results are based on a single resistance test for each participant
and may not accurately represent the extent of archived resistance
mutations.

Resistance profiles were available for 16/20 study participants.

medication information was available for those who
underwent the PK assessment; among those 10 partici-
pants, a median of 6 (range, 0—18) medications were
taken in addition to BIC/FTC/TAF plus DOR.

Resistance data were reviewed by the principal investi-
gator for enrollment purposes, and all participants met
eligibility criteria with resistance to two or three classes of
antiretroviral drugs. All study participants had been
previously prescribed RPV/FTC/TAF plus DTG for
reasons of regimen simplification and multiclass resistance
per their HIV healthcare provider. Participant resistance
profiles are summarized in Table 2 as median number of
agents with reduced activity per antiviral class, according
to available records from 16 of 20 participants.
Importantly, these values likely underestimate the full
resistance profiles of study participants, as single-time-
point resistance tests provide information about a
snapshot in time and may not capture all archived
resistance mutations [23].

100

There were a total of eight missed visits and/or
assessments throughout the study. Starting at Week 4,
virtual visits were offered to study participants in response
to the COVID-19 pandemic. A total of 44 visits were
conducted virtually, corresponding to 31% of visits overall

(44/140).

HIV viral load and CD4™ cell count

All study participants reached the Week 48/End of
Study visit. At the Week 48/End of Study visit, 100%
of participants were virologically suppressed, with viral
loads <50 copies/ml (Fig. 1). At Week 4, COVID-19
lockdown measures were imposed resulting in four
missed blood draws. Three of the 16 participants who
had their blood drawn at Week 4 had viral load values
>50 copies/ml (100 copies/ml, 190 copies/ml, and
596 copies/ml), and one participant had a viral load
>200 copies/ml (596 copies/ml). One participant had
a wviral load >50copies/ml at both Week 24
(143 copies/ml) and Week 36 (113 copies/ml). CD4"
cell count stayed relatively stable, with a median
(range) value of 623.5 cells/pl (193—1273) at Screen-
ing/Baseline and 589 cells/pl (257-934) at Week 48/
End of Study.

Safety and tolerability

A total of 16 AEs were reported throughout the study: 14
mild, 1 moderate (new onset diabetes mellitus), and 1
severe (renal cell carcinoma removal). All AEs were
assessed as unlikely to be related to the study drug, and
none were considered an SAE. Intermittent headache was
the only AE reported by more than one participant
(reported by two participants).

80

60

40

Percentage of Patients

20

0
Screening/ Week 4 Week 12 Week 24 Week 36 Week 48/
Baseline (n=18) (n=19) (n=20) (n=20) End of Study
(n=20) (n=20)
Study Visit

B <50 copies/ml

<200 copies/ml

Fig. 1. HIV viral load.
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Fig. 2. Change in BMI, PSQI, and WPAL. The x inside the box represents the mean, the horizontal line inside the box represents
the median, the box represents 50% of the data distributed between the 1st and 3rd quartiles, the whiskers represent variability
outside of the upper and lower quartiles, and the dots represent data points for individual participants with those outside of the
whiskers representing outlier values for (a) BMI, (b) PSQI, and (c) WPAI assessments. BMI, body mass index; PSQI, Pittsburgh Sleep
Quality Index; WPAI, Work Productivity and Activity Impairment Questionnaire.

Body mass index

The mean (standard deviation) change in BMI from
baseline to Week 48 was —0.2 (0.85) kg/ m”. The median
(range) BMI was 24.4 (20-31) kg/m2 at Screening/
Baseline and 23.6 (20-31) kg/m” at Week 48/End of
Study (Fig. 2a).

Pittsburgh Sleep Quality Index

The median (range) global score on the PSQI was 7 (1-15)
at both the Screening/Baseline and Week 48/End of Study
visits. The global score decreased between these time points
in eight study participants, increased in eight, and stayed the
same in four (Fig. 2b).
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Work Productivity and Activity Impairment
questionnaire

Questions 2—5 of the WPAI questionnaire addressed
health-related factors affecting work, whereas the final
question asked about health-related impacts on normal
daily activities. Five of the 20 participants reported
current employment at both the Screening/Baseline and
Week 48/End of Study visits. Of the five employed
participants, two reported missing work due to health
problems. Median (range) hours missed due to health
problems remained unchanged and the maximum value
decreased between Screening/Baseline and Week 48/End
of Study visits from 0 (0—10) to 0 (0—0) among the five
employed participants. The median (range) assessment
of health problems affecting productivity while working
also remained unchanged while the maximum value
decreased between Screening/Baseline and Week 48/End
of Study visits from 0 (0-5) to 0 (0—-2) in the five
participants who worked.

The median (range) response to question 6 (‘How much
did health problems affect regular daily activities over the
past 7 days?’) was 0 (0—10) and O (0—8) at Screening/
Baseline and Week 48/End of Study, respectively (Fig. 2¢).
Participants were asked to circle a number between 0 and
10, with 0 indicating ‘Health problems had no effect on my
daily activities’ and 10 indicating ‘Health problems
completely prevented me from doing my daily activities.

Pharmacokinetics

The PK parameters for BIC and DOR were consistent with
historical data, suggesting that no clinically significant
interactions occurred between BIC and DOR (Table 3)
[12,13]. Published PK data from the DOR product label
report geometric mean [% coefticient of variation (CV)]
values for C,,,,, and AUC_»,4 0£0.962 (19) pg/mland 16.1
(29) pg-h/ml, respectively, aswell as T, and T}/, values of
2h and 15h, respectively [13]. In the BIC/FTC/TAF
productlabel, the T, for BICisreported as 2.0—4.0 hand
the median T} ,, value as 17.3h [12]. Multiple-dose PK
parameters of BIC, per population PK analysis, indicate a
mean (% CV) C,,,.« and area under the curve from time zero
to the end of the dosing interval (AUC,,,) of 6.15 (22.9)
pg/ml and 102 (26.9) pwg-h/ml, respectively [12].

Table 3. PK parameters for BIC (as a component of BIC/FTC/TAF)
and DOR (n=10).

PK parameter, Plasma BIC Plasma DOR
mean (% CV) (N=10) (N=10)
Crnax, ng/ml 8.55 (33) 1.2 (34)°
AUCq_24, pg-h/ml 138 (32.2) 17.7 (39)°
Tmax, 1.5 (0.5-4) 2.0 (1-24)
T2, 18.3 (27.5) 15.4 (38.4)*

AUC, area under the curve; BIC/FTC/TAF, bictegravir/emtricitabine/
tenofovir alafenamide; CV, coefficient of variation; DOR, doravirine;
PK, pharmacokinetic.

“Reported as geometric mean (geometric % CV).

PReported as median (range).

Discussion

Treatment options for HIV infection have improved
significantly over the last 35 years [2,3]. Early antiretrovi-
ral regimens had high pill burdens, challenging dosing
schedules, treatment-limiting toxicities, and suboptimal
efficacy [24]. Sequential monotherapy and incomplete
virologic suppression resulted in the emergence of
multiple resistance mutations for many PWH, with
long-term treatment consequences due to cross-resis-
tance to other agents in the same antiretroviral class [5,24].
Additionally, the majority of PWH who have undergone
treatment for HIV for 30 or more years are now older
adults with compounded age-related diseases, impair-
ments, possible hepatitis B virus (HBV) coinfection, and
concomitant medications that may collectively limit
antiretroviral options [5,16,25].

This study found that switching HTE PWH with MDR
virus from RPV/FTC/TAF plus DTG to BIC/FTC/TAF
plus DOR maintained virologic suppression and was well
tolerated. Of note, viremia occurred in 19% (3/16) of
participants who had their blood drawn at the Week 4 study
visit. The timing of this visit coincided with initial local
COVID-19 lockdown measures; these circumstances
may have affected adherence or access to ART. Results
from the PK analysis indicated that no clinically significant
interactions occurred between BIC and DOR, with PK
parameters for both agents similar to previously published
values. Switching from RPV/FTC/TAF plus DTG to
BIC/FTC/TAF plus DOR did not lead to substantial
changes in sleep or work productivity in this HTE patient
population, and there was also no appreciable change in
BMI. While weight gain has been reported in treatment-
naive patients initiating antiretroviral therapy with an
INSTI, it would not be expected in a population switching
from one INSTI-based regimen to another [26,27].

Our study did have limitations. Participants were mostly
white and all male, and the total study population was
small (N=20). Also, we did not have viral clade
information available for all participants. As such, our
study findings may not be generalizable to all HTE PWH
with MDR virus.

Compared with non-HTE and treatment-naive PWH,
HTE PWH are older and have a higher daily pill burden
[16]. In addition to extensive antiretroviral treatment
histories and high numbers of resistance mutations,
participants in this study had a median age of 65 years and
most had multiple health conditions and concomitant
medications. These factors led their HIV healthcare
provider to consider simplified regimens such as DTG/
RPVor BIC/FTC/TAF as too risky and unlikely to result
in continued virologic suppression. To date, no studies
have demonstrated treatment success with DTG/RPV or
BIC/FTC/TAF among MDR PWH similar in age and
complexity to those represented in this study.

Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.
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In general, selecting an efficacious and well tolerated
antiretroviral regimen for older PWH can be challeng-
ing. Age-related decreases in renal and liver function
influence choice of antiretroviral medications, and
potential interactions between antiretroviral medications
and drugs used to manage comorbidities must be
considered [5]. A study of PWH in France found that
62% of older patients whose HIV was diagnosed before
2000 had one or more comorbidities, and 71% were
receiving at least 1 co-medication [28]. In a cross-
sectional study in PWH aged >65 years, the prevalence
of comorbidities and polypharmacy increased with both
older age and longer duration of HIV infection; those
infected for 10 or more years had a higher probability of
comorbidities compared with HIV-uninfected controls,
and independent predictors for the presence of
comorbidities included age >75years, male gender,
and HIV duration above 20years [29]. There is also
evidence that PWH >50 years old are more likely to be
prescribed an antiretroviral/non-antiretroviral combina-
tion that is either explicitly contraindicated or known to
have moderate to high evidence of interaction relative to
PWH <50years [30]. Accordingly, an antiretroviral
regimen with a low potential for DDIs may provide
significant advantages in aging PWH. As BIC/FTC/
TAF plus DOR does not interact with PPIs or H2
blockers, it could be a beneficial regimen in older
populations of HTE PWH with MDR virus.

Many providers proactively switch their aging patients
away from older nucleoside reverse transcriptase inhibi-
tors (NRTTIs) and protease inhibitors (PIs). This practice
preemptively reduces the risk for certain antiretroviral-
related DDIs and AEs involving renal, liver, cardiovascu-
lar, central nervous system, metabolic, and bone health
[5]. Previous studies have established an association
between some Pl-based regimens and increased risk for
cardiovascular events [31-33]. Additionally, expert
guidance now recommends switching older PWH with
high risk for fragility fractures off of tenofovir disoproxil
fumarate (TDF) and/or boosted PIs due to the association
of these agents with decreases in bone mineral density
relative to regimens containing other NRTTIs and INSTIs
[5,34,35]. There is a continued need for establishing the
safety and efficacy of regimens that do not contain a PI,
booster, or TDF in aging PWH.

Clinicians often have a wide variety of antiretroviral
combinations to consider for maximizing long-term
treatment success in HTE PWH. The management of
HTE PWH harboring MDR virus includes not only
avoiding virologic failure, preserving immunologic
function, and minimizing the development of further
resistance but also optimizing ART to improve QOL,
including tolerability, avoidance of DDIs, and minimiza-
tion of non-HIV-related complications [5,30]. Long-
term treatment success in this patient population includes
good health-related QOL, a goal that some in the field

have called ‘the 4th 90, referring to the previous ‘90—
90-90’ targets developed by the Joint United Nations
Programme on HIV/AIDS (UNAIDS) to improve HIV
diagnosis and treatment worldwide [36,37]. Updated
‘95-95-95" UNAIDS targets now aim for 95% of those
living with HIV worldwide to know their status, 95% of
those who know their status to be on treatment, and 95%
of those on treatment to be virologically suppressed by
2025 [38]. Results from a recent survey found that PWH
ranked the reduction of wviral transmissibility and
emotional well being as the most important factors to
achieving good long-term QOL [39]. HTE PWH with
MDR virus face unique challenges that must be addressed
by informed providers to ensure access to both HIV-
related and non-HIV clinical services, in addition to any
needed social support, to optimize treatment outcomes

and patient QOL [36].

Conclusion

This study found that switching older HTE PWH with
MDR virus from a stable regimen of RPV/FTC/TAF
plus DTG to BIC/FTC/TAF plus DOR was safe and
efficacious, providing a treatment option for this patient
population that is compatible with PPIs and H2 blockers,
is active against HBV coinfection, has a low pill burden, 1s
well tolerated, and can be taken without food restrictions.
Additionally, participants in this study showed no
evidence of concerning effects on BMI or QOL
measures assessed.

Acknowledgements

We would like to thank everyone who contributed to the
success of the study: all study participants and their
families, as well as the staff at Quest Clinical Research.
Medical writing assistance was provided by Sharon
Morjig, PharmD, in collaboration with R&R Healthcare
Communications.

Authors’ contributions: EL.S. and J.PL. critically
reviewed the manuscript. All coauthors contributed to
the interpretation of study findings and provided approval
of the final manuscript.

Funding statement: This investigator-initiated study was
authored by EL.S. with funding from Gilead Sciences
provided to Quest Clinical Research.

Conflicts of interest

EL.S. is a current employee of Gilead Sciences and owns
stock or stock options in the company. Prior to full-time
employment. EL.S. served as a consultant and researcher
for Gilead Sciences. EL.S. has sat on the Community
Advisory Board of Directors for the San Francisco AIDS
Foundation since 2015. All other study authors reported
no conflicts of interest.

Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.

1063



£202/90/
AT 1+AR00+E[LNIINXLUPOASHIAL086AIXHIE2I16L6+dINEM/POSODBTIAHUX/VYXLUPNTOENFRNXBPSIAUTAAMLZIMAZAS]

SAYSZANOWedAZNYOISZIBNFege1gnZMASANOSUDI1DIING] Ag SuljuOSpIe/Wwod" mm| s[ewnol//:diy woly papeojumoq

1064

G0 uo

AIDS 2023, Vol 37 No 7

References

20.

Antiretroviral Drug Discovery and Development. National In-
stitute of Allergy and Infectious Diseases. 2018. Available at:
https://www.niaid.nih.gov/diseases-conditions/antiretroviral-
drug-development [Accessed 3 March 2022].

FDA-Approved HIV Medicines. National Institute of Health.
Available at: https://hivinfo.nih.gov/understanding-hiv/fact-
sheets/fda-approved-hiv-medicines [Accessed 3 March 2022].
FDA Approval of HIV Medicines. National Institute of Health.
Available at: https:/hivinfo.nih.gov/understanding-hiv/info-
graphics/fda-approval-hiv-medicines [Accessed 3 March 2022].
Krentz HB, John Gill M. Long-term HIV/AIDS survivors: patients
living with HIV infection retained in care for over 20 years. What
have we learned?. Int ] STD AIDS 2018; 29:1098-1105.

Panel on Antiretroviral Guidelines for Adults and Adolescents.
Guidelines for the Use of Antiretroviral Agents in Adults and
Adolescents Living with HIV. Department of Health and Human
Services. 2022. Available at: https://clinicalinfo.hiv.gov/en/
guidelines/adult-and-adolescent-arv/whats-new-guidelines
[Accessed 3 March 2022].

Imaz A, Falcé V, Ribera E. Antiretroviral salvage therapy for
multiclass drug-resistant HIV-1-infected patients: from clinical
trials to daily clinical practice. AIDS Rev 2011; 13:180-193.
Jones R, Nelson M, Bower M, Powles T, Mandalia S, Gazzard B,
et al. Triple-class antiretroviral agent resistance in a large
cohort: prevalence and clinical outcomes. Arch Intern Med
2008; 168:1926-1927.

Zdanowicz MM. The pharmacology of HIV drug resistance. Am
J Pharm Educ 2006; 70:100.

SaagMS, GandhiRT, Hoy JF, Landovitz R}, Thompson MA, Sax PE,
et al. Antiretroviral drugs for treatment and prevention of HIV
infection in adults: 2020 recommendations of the International
Antiviral Society-USA panel. JAMA 2020; 324:1651-1669.
Paton N, Musaazi J, Kityo C, Walimbwa S, Hoppe A, Balyegi-
sawa A, et al. Efficacy and safety of dolutegravir or darunavir in
combination with lamivudine plus either zidovudine or teno-
fovir for second-line treatment of HIV infection (NADIA):
week 96 results from a prospective, multicentre, open-label,
factorial, randomised, non-inferiority trial. Lancet HIV 2022; 9:
e381-e393.

Shah BM, Hajjar ER. Polypharmacy, adverse drug reactions,
and geriatric syndromes. Clin Ceriatr Med 2012; 28:173-186.
BIKTARVY Prescribing Information. Gilead Sciences. 2022.
Available at: https://www.gilead.com/~/media/files/pdfs/medi-
cines/hiv/biktarvy/biktarvy_pi.pdf [Accessed 1 February 2023].
PIFELTRO Prescribing Information. Merck & Co. Inc. 2022.
Available at: https://www.merck.com/product/usa/pi_circu-
lars/p/pifeltro/pifeltro_pi.pdf [Accessed 14 March 2022].
ODEFSEY Prescribing Information. Gilead Sciences. 2021. Avail-
able at: https://www.gilead.com/~/media/files/pdfs/medicines/
hiv/odefsey/odefsey_pi.pdf?la=en [Accessed 10 August 2022].
EDURANT Prescribing Information. Janssen Therapeutics.
2022. Available at: https://www.janssenlabels.com/package-in-
sert/product-monograph/prescribing-information/EDURANT-
pi.pdf [Accessed 18 April 2022].

Priest J, Hulbert E, Gilliam BL, Burton T. Characterization of
heavily treatment-experienced people with HIV and impact on
health care resource utilization in US commercial and Med-
icare Advantage health plans. Open Forum Infect Dis 2021; 8:
ofab562.

European AIDS Clinical Society. EACS Guidelines Version 11.
2022. Available at: https://eacs.sanfordguide.com/ [Accessed
12 January 2023].

Garcia-Gasco P, Maida |, Blanco F, Barreiro P, Martin-Carbonero
L, Vispo E, et al. Episodes of low-level viral rebound in HIV-
infected patients on antiretroviral therapy: frequency, predictors
and outcome. / Antimicrob Chemother 2008; 61:699-704.
Havlir D, Bassett R, Levitan D, Gilbert P, Tebas P, Collier AC,
et al. Prevalence and predictive value of intermittent viremia
with combination HIV therapy. JAMA 2001; 286:171-179.
Karlsson AC, Younger SR, Martin JN, Grossman Z, Sinclair E,
Hunt PW, et al. Immunologic and virologic evolution during
periods of intermittent and persistent low-level viremia. A/DS
2004; 18:981-989.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The
Pittsburgh Sleep Quality Index: a new instrument for psychia-
tric practice and research. Psychiatry Res 1989; 28:193-213.
Reilly MC, Zbrozek AS, Dukes EM. The validity and reprodu-
cibility of a work productivity and activity impairment instru-
ment. Pharmacoeconomics 1993; 4:353-365.

Geretti AM, Blanco JL, Marcelin AG, Perno CF, Stellbrink HJ,
Turner D, et al. HIV DNA sequencing to detect archived
antiretroviral drug resistance. Infect Dis Ther 2022;
11:1793-1803.

Tseng A, Seet J, Phillips EJ. The evolution of three decades of
antiretroviral therapy: challenges, triumphs and the promise of
the future. Br / Clin Pharmacol 2015; 79:182.

Saljoughian M. Polypharmacy and drug adherence in elderly
patients. US Pharmacist 2019Available at https://www.usphar-
macist.com/article/polypharmacy-and-drug-adherence-in-el-
derly-patients [Accessed 3 March 2022].

Erlandson KM, Carter CC, Melbourne K, Brown TT, Cohen C,
Das M, et al. Weight change following antiretroviral therapy
switch in people with viral suppression: pooled data from
randomized clinical trials. Clin Infect Dis 2021; 73:1440-1451.
Sax PE, Erlandson KM, Lake JE, McComsey GA, Orkin C, Esser S,
et al. Weight gain following initiation of antiretroviral therapy:
risk factors in randomized comparative clinical trials. Clin
Infect Dis 2020; 71:1379-1389.

Cuzin L, Katlama C, Cotte L, Pugliese P, Cheret A, Bernaud C,
et al. Ageing with HIV: do comorbidities and polymedication
drive treatment optimization? H/V Med 2017; 18:395-401.
Guaraldi G, Malagoli A, Calcagno A, Mussi C, Celesia BM, Carli
F, et al. The increasing burden and complexity of multi-mor-
bidity and polypharmacy in geriatric HIV patients: a cross
sectional study of people aged 65-74years and more than
75years. BMC Geriatr 2018; 18:99.

Holtzman C, Armon C, Tedaldi E, Chmiel JS, Buchacz K, Wood
K, et al. Polypharmacy and risk of antiretroviral drug interac-
tions among the aging HIV-infected population. / Gen Intern
Med 2013; 28:1302-1310.

Worm SW, Sabin C, Weber R, Reiss P, El-Sadr W, Dabis F,
et al. Risk of myocardial infarction in patients with HIV
infection exposed to specific individual antiretroviral drugs
from the 3 major drug classes: the data collection on adverse
events of anti-HIV drugs (D:A:D) study. / Infect Dis 2010;
201:318-330.

Alvi RM, Neilan AM, Tarig N, Awadalla M, Afshar M, Banerji D,
et al. Protease inhibitors and cardiovascular outcomes in pa-
tients with HIV and heart failure. /| Am Coll Cardiol 2018;
72:518.

DAD Study Group. Friis-Maller N, Reiss P, Sabin C, Weber
R, Monforte A, et al. Class of antiretroviral drugs and
the risk of myocardial infarction. N Engl/ /| Med 2007;
356:1723-1735.

Stellbrink HJ, Orkin C, Arribas JR, Compston ], Gerstoft J, van
Wijngaerden E, et al. Comparison of changes in bone density
and turnover with abacavir-lamivudine versus tenofovir-em-
tricitabine in HIV-infected adults: 48-week results from the
ASSERT study. Clin Infect Dis 2010; 51:963-972.

Duvivier C, Kolta S, Assoumou L, Ghosn J, Rozenberg S, Murphy
RL, et al. Greater decrease in bone mineral density with
protease inhibitor regimens compared with nonnucleoside
reverse transcriptase inhibitor regimens in HIV-1 infected
naive patients. A/DS 2009; 23:817-824.

Harris TG, Rabkin M, El-Sadr WM. Achieving the fourth 90:
healthy aging for people living with HIV. AIDS 2018; 32:1563—
1569.

Lazarus JV, Safreed-Harmon K, Barton SE, Costagliola D, Dedes
N, Del Amo Valero J, et al. Beyond viral suppression of HIV —
the new quality of life frontier. BMC Med 2016; 14:94.
Frescura L, Godfrey-Faussett P, Feizzadeh AA, El-Sadr W, Syarif
O, Ghys P. Achieving the 95 95 95 targets for all: a pathway to
ending AIDS. PLoS One 2022; 17:e0272405.

Andreoni M, Antinori A, Castagna A, D’Arminio Monforte A, di
Perri G, Mastroianni C, et al. Preferences of PLWH and of
clinicians for HIV treatment aimed at long-term success. New
Microbiol 2022; 45:308-319.

Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.


https://www.niaid.nih.gov/diseases-conditions/antiretroviral-drug-development
https://www.niaid.nih.gov/diseases-conditions/antiretroviral-drug-development
https://hivinfo.nih.gov/understanding-hiv/fact-sheets/fda-approved-hiv-medicines
https://hivinfo.nih.gov/understanding-hiv/fact-sheets/fda-approved-hiv-medicines
https://hivinfo.nih.gov/understanding-hiv/infographics/fda-approval-hiv-medicines
https://hivinfo.nih.gov/understanding-hiv/infographics/fda-approval-hiv-medicines
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://www.gilead.com/~/media/files/pdfs/medicines/hiv/biktarvy/biktarvy_pi.pdf
https://www.gilead.com/~/media/files/pdfs/medicines/hiv/biktarvy/biktarvy_pi.pdf
https://www.merck.com/product/usa/pi_circulars/p/pifeltro/pifeltro_pi.pdf
https://www.merck.com/product/usa/pi_circulars/p/pifeltro/pifeltro_pi.pdf
https://www.gilead.com/~/media/files/pdfs/medicines/hiv/odefsey/odefsey_pi.pdf?la=en
https://www.gilead.com/~/media/files/pdfs/medicines/hiv/odefsey/odefsey_pi.pdf?la=en
https://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/EDURANT-pi.pdf
https://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/EDURANT-pi.pdf
https://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/EDURANT-pi.pdf
https://eacs.sanfordguide.com/
https://www.uspharmacist.com/article/polypharmacy-and-drug-adherence-in-elderly-patients
https://www.uspharmacist.com/article/polypharmacy-and-drug-adherence-in-elderly-patients
https://www.uspharmacist.com/article/polypharmacy-and-drug-adherence-in-elderly-patients

	Methods
	Methods
	Methods
	Methods
	Methods
	Methods

	Methods
	Methods
	Methods
	Methods
	Methods
	Methods
	Methods

	Methods
	Methods

	Methods
	Methods





