Week 96 extension results of a Phase 3 study
evaluating long-acting cabotegravir with rilpivirine
for HIV-1 treatment
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Background: ATLAS (NCT02951052), a phase 3, multicenter, open-label study, demonstrated that switching to injectable cabotegravir (CAB) with rilpivirine (RPV) longacting dosed every 4 weeks was noninferior at week (W) 48 to continuing three-drug daily
oral current antiretroviral therapy (CAR). Results from the W 96 analysis are presented.
Methods and design: Participants completing W 52 of ATLAS were given the option to
withdraw, transition to ATLAS-2M (NCT03299049), or enter an Extension Phase to continue
long-acting therapy (Long-acting arm) or switch from CAR to long-acting therapy (Switch
arm). Endpoints assessed at W 96 included proportion of participants with plasma HIV1 RNA less than 50 copies/ml, incidence of confirmed virologic failure (CVF; two
consecutive HIV-1 RNA 200 copies/ml), safety and tolerability, pharmacokinetics,
and patient-reported outcomes.
Results: Most participants completing the Maintenance Phase transitioned to ATLAS-2M
(88%, n ¼ 502/572). Overall, 52 participants were included in the W 96 analysis of
ATLAS; of these, 100% (n ¼ 23/23) and 97% (n ¼ 28/29) in the Long-acting and Switch
arms had plasma HIV-1 RNA less than 50 copies/ml at W 96, respectively. One participant
had plasma HIV-1 RNA 50 copies/ml or higher in the Switch arm (173 copies/ml). No
participants met the CVF criterion during the Extension Phase. No new safety signals were
identified. All Switch arm participants surveyed preferred long-acting therapy to their
previous daily oral regimen (100%, n ¼ 27/27).
Conclusion: In this subgroup of ATLAS, 98% (n ¼ 51/52) of participants at the Extension
Phase W 96 analysis maintained virologic suppression with long-acting therapy. Safety,
efficacy, and participant preference results support the therapeutic potential of longacting CABþRPV treatment for virologically suppressed people living with HIV-1.
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Introduction
To sustain viral suppression, current guideline-recommended first-line treatments for HIV-1 mandate lifelong
daily adherence to oral regimens [1]. This can result in
physiological, emotional, and logistical challenges for
people with HIV (PWH) [2–5]. In addition, adherence
to daily oral regimens can be easily disrupted by a number
of factors including stigmatization concerns, pill burden,
drug/food interactions, forgetfulness, depression, substance abuse, the fear of inadvertent disclosure, active
lifestyles, and changes to daily routine [4,6]. Studies of
PWH across diverse demographics have revealed an
interest in long-acting antiretroviral therapies (ARTs) for
providing an alternative to reliance on daily oral
medication [7–11]. Such therapeutics have the potential
to increase convenience and satisfaction by reducing
dosing frequencies, helping to alleviate the multifaceted
burden associated with daily oral ART [2,12].
Cabotegravir (CAB), an integrase strand transfer inhibitor,
and rilpivirine (RPV), a nonnucleoside reverse transcriptase inhibitor, are two agents for which an approved
monthly (United States, Canada, and EU) and every
2 months (EU) long-acting complete injectable dosing
regimen has been developed [13–15]. Long-acting
CABþRPV is indicated for the treatment of HIV-1
infection in adults who are virologically suppressed (HIV-1
RNA <50 copies/ml). Regulatory approval of the
monthly dosing regimen was based on two pivotal
randomized phase 3 studies, ATLAS (NCT02951052)
and FLAIR (NCT02938520) [16,17]. ATLAS and FLAIR
demonstrated the noninferiority of intramuscular injections of long-acting CABþRPV dosed every 4 weeks
(Q4W) as a maintenance therapy vs. continuing current
oral ART (CAR) in virologically suppressed PWH at W 48
at a 6% noninferiority margin [as per the Food and Drug
Administration (FDA) Snapshot algorithm] [16,17]. In
addition, a pooled analysis of the ATLAS and FLAIR trials
demonstrated noninferiority at a stricter margin of 4% [18].
Both studies showed that the long-acting regimen was well
tolerated over a 48-week period. Furthermore, participants reported greater levels of satisfaction and preference
for the intramuscular therapy compared with their
previous daily oral regimen [16,17]. A reduced dosing
frequency for long-acting CABþRPV of every 8 weeks
(Q8W) was shown to be noninferior to Q4W dosing in the
ATLAS-2M study (NCT03299049) and was the basis of
the approval of the every 2 months dosing regimen [13,19].
Here, we present results from the W 96 analysis of the
Extension Phase of ATLAS, constituted of a subgroup of
participants initially randomized into ATLAS who did not
transition to the ATLAS-2M study. We report efficacy,
safety and tolerability, pharmacokinetic, and patientreported outcome data for participants who switched
from the current oral ART comparator arm (CAR arm) to
long-acting CABþRPV Q4Wat the conclusion (W 52) of

the Maintenance Phase (Switch arm). In addition, longer
term outcomes are reported for participants already
randomized to long-acting CABþRPV Q4W at the start
of the Maintenance Phase (Long-acting arm), representing
96 weeks of long-acting therapy.

Methods
Study design and participants
ATLAS is a randomized, multicenter, parallel-group,
open-label phase 3 study evaluating the efficacy, safety,
and tolerability of intramuscular long-acting CABþRPV
Q4W for the maintenance of virologic suppression
following a switch from CAR in ART-experienced adults
living with HIV-1 (Fig. 1a). The study design, along with
the complete eligibility/exclusion criteria, has been
published previously [17]. The full study protocol is
available at ClinicalTrials.gov: NCT02951052. In brief,
eligible participants were at least 18 years old and ARTexperienced, having received uninterrupted ARTwithout
a change in medication or virologic failure for at least
6 months before screening. Participants with virologic
suppression were randomized (1 : 1) to either continue
CAR or switch to long-acting therapy Q4W (Long-acting
arm; CAB 400 mg þ RPV 600 mg, following an initial
CAB 600 mg with RPV 900 mg loading dose) for the
duration of the Maintenance Phase. Participants receiving
long-acting therapy were given an oral lead-in of CAB
30 mg with RPV 25 mg for at least 4 weeks to assess safety
and side effects before starting the intramuscular regimen.
After completion of the Maintenance Phase, participants
could choose to either withdraw, or, if eligible [HIV-1
RNA <50 copies/ml at W 48 (or upon retest by W 52),
completion of at least W 52 of the ATLAS study, and
plasma HIV-1 RNA <50 copies/ml at ATLAS-2M
screening], transition to the ATLAS-2M study (investigating long-acting CABþRPV Q8W vs. long-acting
CABþRPV Q4W) or enter the Extension Phase of
ATLAS. Participants were also given the option to
transition to ATLAS-2M throughout the Extension Phase
as their study site gained approval for ATLAS-2M.
Participants entering the Extension Phase of ATLAS at W
52 either continued long-acting CABþRPV Q4W
[Long-acting arm; intention-to-treat exposed (ITT-E)
population] or were switched from CAR to long-acting
CABþRPV Q4W (Switch arm; Switch population).
Any participant who had confirmed virologic failure
(CVF; two consecutive plasma HIV-1 RNA levels
200 copies/ml) during the study discontinued and
received oral ART. Any participant who received at least
one dose of long-acting CABþRPV in the study and
discontinued for any reason entered long-term follow-up
for 52 weeks. ATLAS was conducted in accordance with
the International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use and
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Fig. 1. (a) Study design. aOptional switch to long-acting CABþRPV at W 52 for those on CAR; eligible participants in either arm
could transition to the ATLAS-2M study (NCT03299049) at the conclusion of the Maintenance Phase or during the Extension
Phase. bTwo patients transitioned to ATLAS-2M prior to the completion of the Maintenance Phase. cUninterrupted ART for
6 months and HIV-1 RNA less than 50 copies/ml at screening. Documented evidence of at least two HIV-1 RNA less than
50 copies/ml in the 12 months prior to screening. dINSTI-based regimen capped at 40% of enrolment; abacavir/dolutegravir/
lamivudine excluded from study. eParticipants received an initial loading dose of long-acting CAB (600 mg) and long-acting RPV
(900 mg) at W 4. From W 8 onwards, participants received long-acting CAB (400 mg) and long-acting RPV (600 mg) injections
every 4 weeks. fParticipants received an initial loading dose of long-acting CAB (600 mg) and long-acting RPV (900 mg) at W 56.
From W 60 onwards, participants received long-acting CAB (400 mg) and long-acting RPV (600 mg) injections every 4 weeks. ART,
antiretroviral therapy; CAB, cabotegravir; CAR, current antiretroviral therapy; IM, intramuscular; INSTI, integrase strand transfer
inhibitor; LA, long-acting; NNRTI, nonnucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor;
PI, protease inhibitor; RPV, rilpivirine. (b) Participant disposition. aIncludes two participants who deviated from protocol/
transitioned to ATLAS-2M prior to the completion of the Maintenance Phase. bOne participant who discontinued at W 92 was
included in the W 96 data analysis. CAB, cabotegravir; CAR, current antiretroviral therapy; LA, long-acting; RPV, rilpivirine; W,
Week.

the Declaration of Helsinki [20]. All participants provided
written informed consent. The study protocol, any
amendments, the informed consent, and other information that required preapproval was reviewed and approved
by a national, regional, or investigational center ethics
committee or institutional review board.

Endpoints and assessments
The primary endpoint was the proportion of participants
with plasma HIV-1 RNA 50 copies/ml or higher at W 48
using the FDA Snapshot algorithm, and has been
published previously [17]. Endpoints assessed at W 96
for the ITT-E population [Day 1 to W 96] and Extension
Switch population (W 52 to W 96) included: proportion
of participants with plasma HIV-1 RNA less than
50 copies/ml, changes in immunologic parameters,
incidence of CVF and treatment-emergent genotypic
resistance, incidence and severity of adverse events and
injection site reactions (ISRs), number of discontinuations because of adverse events, CAB and RPV
pharmacokinetics, and patient-reported outcomes.
Statistical analysis
Owing to the small sample size at W 96, a consequence of
the large numbers of participants across both arms who
elected to transition to ATLAS-2M, only descriptive

analyses were performed. This analysis encompasses the
results from participants’ time on study within the ATLAS
Extension Phase through W 96. Therefore, the results
presented also include some data (e.g. pharmacokinetic
data) from participants who transitioned to ATLAS-2M
after limited time in the ATLAS Extension Phase (Longacting arm, n ¼ 121; Switch arm, n ¼ 138). Measurements taken at W 96 (e.g. efficacy data) only include
participants present at the W 96 analysis (Long-acting
arm, n ¼ 23; Switch arm, n ¼ 29) (i.e. exclude those who
transitioned to ATLAS-2M before W 96).

Results
Participants
Baseline characteristics were comparable across arms and
have been previously reported [17]. In the ITT-E
population, 282 and 290 participants completed the
Maintenance Phase in the long-acting and CAR arms,
respectively (Fig. 1b). In total, 174 participants from the
CAR arm elected to switch to long-acting CABþRPV
(Switch arm; Extension Switch population) and 148
participants in the Long-acting arm continued longacting CABþRPV in the Extension Phase (Long-acting
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(b)

705 patients were assessed for eligibility

87 were excluded due to screening failure

618 underwent randomization
2 were assigned to long-acting CAB+RPV but
not treated

308 received
long-acting CAB+RPV

308 received
CAR
18a discontinued during the
Maintenance Phase

26 discontinued during the
Maintenance Phase
•
•
•
•

13 due to adverse events
3 due to lack of efficacy
6 due to protocol deviation
1 met a protocol-specified
withdrawal criterion
• 2 were withdrawn by physician
• 1 participant withdrew

•
•
•
•
•

282 completed the
Maintenance Phase

5 due to adverse events
4 due to lack of efficacy
3 due to protocol deviation
1 was lost to follow-up
5 participants withdrew

290 completed the
Maintenance Phase

2 withdrew after completion of
the Maintenance Phase

5 withdrew after completion of
the Maintenance Phase

253 transitioned to
ATLAS-2M at the end of the
Maintenance Phase
or during the
Extension Phase

249 transitioned to
ATLAS-2M at the end of the
Maintenance Phase
or during the
Extension Phase

4 discontinued during the
Extension Phase

8b discontinued during the
Extension Phase

• 2 due to adverse events
• 1 due to protocol deviation
• 1 participant withdrew

•
•
•
•
23 were
ongoing at W96

1 due to adverse events
1 due to lack of efficacy
1 physician decision
5 participants withdrew

28 were
ongoing at W96

Fig. 1. (Continued).

arm) (Fig. 1a). At the conclusion of the Maintenance
Phase, seven participants discontinued from the study
(Long-acting arm, n ¼ 2; CAR arm, n ¼ 5), with the
remainder choosing to transition to ATLAS-2 M (Longacting arm, n ¼ 132; CAR arm, n ¼ 111). As participants

progressed through the Extension Phase and became
eligible (based on study site approval for ATLAS-2M), the
majority elected to transition to ATLAS-2M (Longacting arm, n ¼ 121; Switch arm, n ¼ 138). For these
participants, 98% (Long-acting arm, n ¼ 118; Switch

Participants (%)
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Fig. 2. Efficacy outcomes based on observed viral load values at W 96 analysis. LA, long-acting.

arm, n ¼ 137) had 24 weeks or less of exposure to
CABþRPV in the Extension Phase, with a median
[interquartile range (IQR)] of 8 (4, 12) weeks for the
Long-acting arm and 10 (9, 13) weeks for the Switch arm.
Overall, the number of participants who withdrew for
other reasons during the Extension Phase was low (Longacting arm, n ¼ 4; Switch arm, n ¼ 8), of whom three
discontinued because of adverse events (Long-acting arm,
n ¼ 2; Switch arm, n ¼ 1). This left 52 participants in the
ATLAS study at W 96 [Long-acting arm, n ¼ 23; Switch
arm, n ¼ 29 (one participant who discontinued at W 92
was included in the W 96 data analysis)].

Efficacy
At W 96, long-acting CABþRPV maintained virologic
suppression (HIV-1 RNA <50 copies/ml) in most
participants across both treatment arms. In the Longacting arm, comprising participants randomized to longacting CABþRPV at the beginning of the Maintenance
Phase, 100% (n ¼ 23/23) of participants included in the
W 96 analysis maintained virologic suppression. In the
Switch arm, constituting participants originally randomized to CAR at the beginning of the Maintenance Phase,
97% of participants (n ¼ 28/29) included in the W 96
analysis maintained virologic suppression (Fig. 2); the
participant with HIV-1 RNA 50 copies/ml or higher had
a viral load of 173 copies/ml at the W 96 data analysis and
was placed on atazanavir, emtricitabine, and tenofovir and
entered Long-term follow-up. No participant in either
treatment arm met the CVF criterion during the
Extension Phase up to the 96-week timepoint. At W
96, the mean [standard deviation (SD)] CD4þ cell count
change from Baseline in the long-acting arm and
Extension Baseline (W 52) in the Switch arm was
5.7 (167.6) cells/ml (n ¼ 23) and 33.6 (145.3) cells/ml
(n ¼ 29), respectively.
Safety and tolerability
Safety data collected during the Extension Phase for the
Long-acting and Switch arms were comparable with those
collected for the Long-acting arm during the Maintenance
Phase, with respect to the type of overall adverse events,
non-ISR adverse events, and common nonserious adverse
events (Table 1 and Supplemental Digital Content Table
S1, http://links.lww.com/QAD/C245, an overview of
common nonserious adverse events). Overall, 105 and 79

participants in the Switch arm reported adverse events and
drug-related adverse events, respectively. Four Switch arm
participants reported Grade 3 or above adverse events
[Grade 3 injection site pain (n ¼ 3) and Grade 4 increased
lipase (n ¼ 1)]. One new participant in the Long-acting
arm reported an adverse event during the Extension Phase
as compared with the Maintenance Phase. No new
participants in the Long-acting arm reported a drug-related
adverse event during the Extension Phase. No serious
adverse event was considered related of long-acting
CABþRPV treatment. During the Extension Phase,
two participants in the Long-acting arm discontinued
because of adverse events, which were identified as acute
hepatitis B (Grade 3, considered not related to study
treatment) and fear (Grade 1, considered related to study
treatment). One participant in the Switch arm discontinued because of two adverse events of injection site pain.
No deaths were reported during the Extension Phase in
either treatment arm.

Injection site reactions
Among 2627 injections administered during the Extension Phase (Long-acting arm, n ¼ 1363; Switch arm,
n ¼ 1264), 392 ISRs were recorded (Long-acting arm,
n ¼ 154; Switch arm, n ¼ 238) (Table 2). Most ISRs were
Grade 1 (mild) or Grade 2 (moderate) in severity [Longacting arm, 100% (n ¼ 154/154); Switch arm, 99%
(n ¼ 235/238)], except for three single Grade 3 adverse
events of injection site pain in the Switch arm; none were
considered serious by investigators. The most frequently
occurring ISR event was injection site pain [Long-acting
arm, 78% of ISR events (n ¼ 120/154); Switch arm, 87%
of ISR events (n ¼ 207/238)]; all other ISRs had an
incidence of less than 5% in each arm, with the exception
of injection site induration [Long-acting arm, 5% of ISR
events (n ¼ 8/154); Switch arm, 6% of ISR events
(n ¼ 14/238)]. No participants in the long-acting arm
discontinued because of reasons related to injections
during the Extension Phase. Two participants in the
Switch arm withdrew for reasons related to injections:
one because of two Grade 2 events of injection site pain
and another because of intolerability of injections.
Laboratory evaluations and vital signs
The incidence values of clinical laboratory abnormalities
in the Extension Phase are detailed in Supplemental
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Table 1. Adverse event overview.
Extension phasea

Maintenance phase [17]

Outcome, n (%)
Any AEs
Excluding ISRs
Any Grade 3 to 4 AEs
Excluding ISRs
Any drug-related AEs
Drug-related Grade 3 to 4 AEs
Any serious AEsf
Fatal serious AEs
AEs leading to withdrawal

LA arm
(Day 1 to W 52)
n ¼ 308

CAR arm
(Day 1 to W 52)
n ¼ 308

294 (95)
264 (86)
35 (11)
25 (8)
255 (83)
14 (5)
13 (4)
0
14 (5)

220
220
23
23
8
1
14
1
5

LA armb
(W 52 to
W 96)c

Switch arm
(W 52 to
W 96)d

1
3
2
2
0
0
2
0
2h

105
76
7
5
79
4e
2
0
1i

(71)
(71)
(7)
(7)
(3)
(<1)
(5)
(<1)g
(2)

AE, adverse event; CAB, cabotegravir; CAR, current antiretroviral therapy; ISR, injection site reaction; LA, Long-acting; RPV, rilpivirine.
a
Percentage was not calculated because of the declining population/denominator over time.
b
Values represent the number of new participants with adverse events in the Long-acting arm during the Extension Phase.
c
One hundred and forty-eight participants entered the Extension Phase; however, this number declined throughout the study, leaving 23
participants at the W 96 analysis.
d
One hundred and seventy-four participants entered the Extension Phase; however, this number declined throughout the study, leaving 29
participants at the W 96 analysis.
e
Grade 3 injection site pain (n ¼ 3) and Grade 4 increased lipase (n ¼ 1).
f
No serious adverse events were classified as related to CABþRPV.
g
Death was because of a methamphetamine overdose and was considered not related to the study treatment.
h
Includes acute hepatitis B and fear.
i
Injection site pain.

Digital Content Table S2, http://links.lww.com/QAD/
C245, which summarizes maximum emergent chemistry
toxicities. Two participants in the Extension Phase (both
arm) had alanine aminotransferase elevations to at least
three times the upper limit of the normal range, both of
which met protocol-defined liver-related stopping
criteria. Both participants were found to have viral
hepatitis; one participant tested positive for acute hepatitis
E and the other participant had acute hepatitis B. In the

Long-acting and Switch arms, median (IQR) bodyweight increased throughout the Extension Phase: a
weight gain of 2.1 (1.0, 5.0) kg from Baseline to W 96
occurred in the Long-acting arm (n ¼ 23); a weight gain
of 1.1 (0.0, 3.1) kg from W 52 to W 96 occurred in the
Switch arm (n ¼ 29). Similarly, increases in median (IQR)
BMI were also recorded [Long-acting arm, 0.7 (0.4,
1.5) kg/m2 increase from Baseline; Switch arm, 0.3 (0,
1.1) kg/m2 increase from Extension Baseline].

Table 2. Injection site reactions.
Maintenance phase

Number of injections
ISR events
Pain,d n (% of injections)
Induration, n (% of injections)
Nodule, n (% of injections)
Swelling, n (% of injections)
Erythema, n (% of injections)
Pruritus, n (% of injections)
Grade 3 (severe) ISR eventse
Median duration of ISRs (days)
Number of participant withdrawals because
of ISRs or injection intolerability

Extension phase

LA arm
(Day 1 to W 52)
n ¼ 308a

LA armb
(W 52 to W 96)

Switch armc
(W 52 to W 96)

6978
1460
1208 (17.3)
54 (<1)
54 (<1)
48 (<1)
38 (<1)
12 (<1)
21
3
4

1363
154
120 (8.8)
8 (<1)
7 (<1)
2 (<1)
2 (<1)
14 (1.0)
0
3
0

1264
238
207 (16.4)
14 (1.1)
3 (<1)
4 (<1)
0
3 (<1)
3
3
2

ISR, injection site reaction; LA, long-acting.
a
Three hundred and three participants received injection.
b
One hundred and forty-eight participants entered the Extension Phase; however, this number declined throughout the study, leaving 23
participants at the W 96 analysis.
c
One hundred and seventy-four participants entered the Extension Phase; however, this number declined throughout the study, leaving 29
participants at the W 96 analysis.
d
Only the six most frequent ISRs are listed.
e
There were no Grade 4 or 5 ISR events.
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Pharmacokinetic analysis
In both the Switch and Long-acting arms, median plasma
CAB and RPV trough concentrations remained above
their respective protein binding-adjusted 90% inhibitory
concentration (PA-IC90: CAB, 0.166 mg/ml; RPV,
12.0 ng/ml) throughout the Extension Phase (Supplemental Digital Content Figure S1, http://links.lww.com/
QAD/C245, which illustrates median plasma CAB and
RPV trough concentrations collected throughout the
study). For the Switch arm, median W 96 CAB and RPV
trough concentrations after 40 weeks of intramuscular
injections were 1.7-fold and 1.6-fold higher, respectively,
than at W 60, 4 weeks following the initial intramuscular
loading dose [CAB: W 60, 1.41 mg/ml (n ¼ 127); W 96,
2.42 mg/ml (n ¼ 24); RPV: W 60, 42.9 ng/ml (n ¼ 127);
W 96, 66.7 ng/ml (n ¼ 24)]. For the Long-acting arm,
the median W 96, CAB trough concentration after
92 weeks of intramuscular injections was comparable
with that observed in the Switch arm [Long-acting arm,
2.56 mg/ml (n ¼ 19); Switch arm, 2.42 mg/ml (n ¼ 24)],
consistent with an achievement of steady state after
44 weeks of injections. For RPV, the median W 96
plasma trough concentration in the Long-acting arm was
higher than that in the Switch arm [Long-acting arm,
109.0 ng/ml (n ¼ 19); Switch arm, 66.7 ng/ml (n ¼ 24)].
This is consistent with limited further accumulation in
the second year of injections, in line with the reported 28week half-life of long-acting RPV [21].
Patient-reported outcomes
At W 96, HIV Treatment Satisfaction Questionnaire
status version (HIVTSQs) total treatment satisfaction
scores for Long-acting arm participants remained high
and were comparable with W 24 and W 44, with
numerical improvements from Baseline observed across
all timepoints [mean HIVTSQs total score (SD): Baseline
(n ¼ 302), 55.25 (9.14); W 24 (n ¼ 290), 61.80 (6.65); W
44 (n ¼ 282), 61.80 (5.31); W 96 (n ¼ 27), 61.33 (8.06)].
Numerical improvements in total treatment satisfaction at
W 96 were also observed for participants in the Switch
arm [mean HIVTSQs total score (SD): Extension
Baseline (n ¼ 174), 54.66 (10.72); W 96 (n ¼ 35),
59.20 (12.77)].
At W 96, 100% (n ¼ 27/27) of participants in the Switch
arm who responded to the treatment satisfaction
questionnaire selected long-acting CABþRPV as their
preferred regimen compared with the daily oral treatment
that they had received during the Maintenance Phase.

Discussion
Long-acting CABþRPV was found to provide durable
virologic suppression with a favorable safety profile over a
period of 2 years. Providing PWH with broader
therapeutic choices, including an effective ART regimen

with much less frequent administration, is inherently
valuable to clinicians to enable prescribing of therapies
best suited to individual PWH needs. The reduction in
dosing frequency facilitated by injectable long-acting
therapies may help to alleviate some of the multifaceted
burden associated with daily oral ART, including
stigmatization, high pill burden, drug/food interactions,
and the fear of inadvertent disclosure [4,6]. The present
study, along with the longer term results reported from
the phase 3 FLAIR and phase 2b LATTE-2 studies
[22,23], provides further evidence supporting the
durability of intramuscular long-acting CABþRPV
Q4W for the maintenance of virologic suppression
in PWH.
Long-acting CABþRPV maintained virologic suppression in 98% (n ¼ 51/52) of participants present at the W
96 analysis, constituting participants who switched from
CAR at the beginning of the Extension Phase as well as
those who had been receiving long-acting therapy
throughout the 52-week Maintenance Phase (representing 2 years of long-acting therapy). This, in combination with the 96-week data collected from the FLAIR
study [23], supports the longer term therapeutic potential
of intramuscular long-acting CABþRPV treatment.
Notably, no participant in either the continued arm or
the Switch arm met the CVF criterion during the
Extension Phase. This is consistent with the results from
W 96 of FLAIR, at which no participants receiving longacting treatment met the CVF criterion between the W
48 and W 96 data analyses [23], as well as the primary W
48 analysis for ATLAS and FLAIR, at which the
occurrence of CVF was low (1%) [18]. Notably, the
rate of CVF for participants receiving long-acting therapy
was similar to that of the oral comparator regimen and
consistent with phase 3 switch studies evaluating
contemporary oral ARTs [18,24,25]. In a post hoc
analysis across the ATLAS, FLAIR, and ATLAS-2M
studies, the occurrence of CVF was indicated to be
multifactorial, whereby an increased risk of CVF was
associated with the presence of at least two baseline factors
of: proviral resistance-associated mutations to RPV, HIV1 subtype A6/A1, and/or BMI equal to or greater than
30 kg/m2 [26].
With respect to safety and tolerability, data collected for
participants in the Switch arm during the Extension
Phase were comparable with those collected for the
Long-acting arm during the Maintenance Phase. No
longer term safety signals were identified in the arm;
however, the low number of participants at the W 96
analysis (Long-acting arm, n ¼ 23; Switch arm, n ¼ 29)
limits the robustness of this conclusion. Nevertheless, as
most participants transitioned to ATLAS-2M, any longer
term safety signals would have likely been captured in the
primary clinical analysis of ATLAS-2M [19]. During the
Extension Phase, the frequency and severity of ISRs in
the Switch arm were consistent with the results observed
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in the Long-acting arm during the Maintenance Phase.
Notably, relative to the number of injections, fewer ISRs
were observed in the Extension Phase than the
Maintenance Phase in the Long-acting arm. This may
reflect a gradual increase in injection tolerance in the
second year of long-acting therapy, a pattern mirrored in
the results from other longer term studies of long-acting
CABþRPV that demonstrated a reduction in ISRs over
time, with fewer withdrawals because of injection-related
reasons in the second year of treatment [23].
The pharmacokinetic profile of Switch arm participants
during the Extension Phase was consistent with Longacting arm participants during the Maintenance Phase
through W 48 and participants receiving long-acting
CABþRPV in the first 48 weeks of FLAIR [16,17]. The
longer term pharmacokinetic profile of Long-acting arm
participants suggested an achievement of steady state for
CAB after 44 weeks. For RPV, concentrations appear to
plateau in the second year, with only limited further
accumulation of RPV in the second year of injections.
This is consistent with the half-life of RPV and has been
observed in other longer term studies evaluating longacting CABþRPV [21,23].
Most participants, regardless of the treatment they received
during the ATLAS study (Long-acting CABþRPV Q4W
or CAR), elected to transition to ATLAS-2M (investigating Long-acting CABþRPV Q8W vs. Q4W) after
completing the Maintenance Phase. Such willingness to
switch to, or continue, intramuscular long-acting
CABþRPV treatment suggests a strong preference for
long-acting therapy over oral standard of care. This is
further supported by data collected at the W 96 analysis, at
which all Switch arm participants responding to the
treatment satisfaction questionnaire (100%, n ¼ 27/27)
indicated a preference for long-acting CABþRPV therapy
over their previous daily oral regimen. High participant
preference for, and satisfaction with, longer term longacting therapy over 96 weeks of treatment has been
reported in other studies investigating long-acting
CABþRPV, such as the phase 3 FLAIR study and the
phase 2b LATTE-2 study [16,22,23].
Whilst long-acting CABþRPV treatment could be
beneficial to those with adherence issues with oral ARTs,
this needs to be specifically examined in such populations.
Further clarity in this regard will be provided by the ongoing
LATITUDE study (NCT03635788), which is currently
investigating intramuscular long-acting CABþRPV in a
population with historic suboptimal adherence [27].

Limitations
One limitation of the current analysis is participant
attrition throughout the Extension Phase, primarily
because of the decision of study participants to move from
ATLAS to the ATLAS-2M study after 48 weeks. As a
result, the residual sample restricted the ability to perform

statistical analyses and should be taken into consideration
whenever interpreting the reported data. Several other
studies with larger populations are ongoing to confirm
the longer term efficacy and safety of long-acting
CABþRPV. Additionally, because of the nature of
injectable therapies, ATLAS is conducted as an open-label
trial. Thus, some patient-reported results may be subject
to bias. Finally, conclusions on treatment satisfaction are
limited to patients who are willing to consider injectable
therapy, reflecting the enrolled trial population, and,
therefore, cannot be generalized to all PWH.

Conclusions
After the end of the randomized ATLAS Maintenance
Phase, 99% (n ¼ 565/572) of study participants chose to
continue or switch to long-acting therapy in ATLAS
(n ¼ 63) or ATLAS-2M (n ¼ 502), with few participants
(n ¼ 7) choosing to withdraw entirely. In the Switch arm,
intramuscular long-acting CABþRPV maintained virologic suppression over 48 weeks in all but one participant
switching from CAR, with no participants meeting the
CVF criterion. In the long-acting arm, long-acting
CABþRPV effectively maintained virologic suppression
in all remaining participants over a period of 96 weeks,
with no new safety signals identified and no participants
meeting the CVF criterion in the second year of
treatment. The results must be interpreted in the context
of the low number of participants present at the W 96 data
analysis. Taken together, these longer term efficacy, safety,
and tolerability data complement the positive results
collected at W 48 and support patient preference for, and
the therapeutic potential of, long-acting CABþRPV
treatment for virologically suppressed PWH.
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