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ABSTRACT

BACKGROUND
Randomized trials of long-acting injectable antiretroviral therapy (ART) in persons
with human immunodeficiency virus (HIV) who face challenges with adherence to
oral medication are lacking.

METHODS

We conducted an open-label, randomized trial involving persons with HIV who had
inadequate adherence to ART (a persistent HIV-1 RNA level of >200 copies per millili-
ter or loss to follow-up). Participants received up to 24 weeks of adherence support,
conditional economic incentives, and standard care with oral ART (step 1). Participants
who had an HIV-1 RNA level of 200 copies per milliliter or lower in step 1 were ran-
domly assigned in a 1:1 ratio to either continue standard care or switch to monthly
injections of long-acting cabotegravir plus rilpivirine with or without oral lead-in
therapy (step 2). The primary outcome was regimen failure, defined as confirmed vi-
rologic failure (two consecutive HIV-1 RNA measurements of >200 copies per milliliter)
or treatment discontinuation during step 2.

RESULTS

In step 1 of the trial, we enrolled 453 participants; the median age was 40 years,
63% were Black, and 29% had been assigned female sex at birth. In step 2, a total
of 306 participants underwent randomization; 152 were assigned to receive cabo-
tegravir—rilpivirine and 154 to receive standard care. Step 2 randomization was
stopped early on the basis of the superiority of cabotegravir—rilpivirine to standard
care in secondary outcomes at a prespecified analysis performed after a median
follow-up of 48 weeks. The cumulative incidence of regimen failure by week 48
was 22.8% in the cabotegravir-rilpivirine group and 41.2% in the standard-care
group (difference, —18.4 percentage points; 98.4% confidence interval [CI], —32.4
to —4.3; P=0.002). The cumulative incidence of an adverse event was 43.5% in the
cabotegravir-rilpivirine group and 42.4% in the standard-care group (difference,
1.1 percentage points; 95% CI, —12.7 to 15.0). Resistance-associated mutations
developed in 2 participants with confirmed virologic failure in each group.

CONCLUSIONS
Monthly injections of long-acting cabotegravir—rilpivirine were superior to standard
oral ART in reducing the risk of regimen failure among persons with HIV who had
adherence challenges. (Funded by the National Institute of Allergy and Infectious
Diseases; LATITUDE ClinicalTrials.gov number, NCT03635788.)
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NTIRETROVIRAL THERAPY (ART) LOW-

ers mortality and slows the progression

of disease among persons with human
immunodeficiency virus (HIV) and prevents the
transmission of HIV.! Although modern ART is
composed mostly of fixed-dose, combination daily
oral tablets, which have an established safety
profile, the estimated percentage of viral sup-
pression among persons with HIV is only 67%
in the United States.>® Many persons with HIV
face challenges in adhering to ART, such as so-
cial and structural barriers, side effects, stigma,
and competing priorities. Long-acting injectable
ART offers a less-frequent dosing alternative that is
directly observed by health care providers, which
could facilitate durable virologic suppression in
this population.

In 2021, the Food and Drug Administration
approved the combination of long-acting inject-
able cabotegravir plus rilpivirine (cabotegravir—
rilpivirine) for the treatment of virologically sup-
pressed HIV-1 infection in persons receiving oral
ART, which is administered once a month or once
every 2 months.*® However, phase 3 trials of
cabotegravir-rilpivirine generally excluded per-
sons with HIV who had viremia and challenges
with adherence to oral ART. Emerging data from
observational studies and case series suggest
that durable viral suppression can be achieved
with long-acting injectable therapy in this pop-
ulation.”® These observations prompted recent
changes to treatment guidelines in the United
States, which now recommend the consideration
of long-acting injectable cabotegravir-rilpivirine
in persons with HIV who have inadequate ad-
herence to ART, advanced disease, and limited
treatment options; however, treatment with cabo-
tegravir-rilpivirine is a CIII recommendation (ex-
pert opinion).’*™ To date, randomized clinical
trials evaluating this treatment strategy in this
population are lacking.

Here, we report the primary results of the
Advancing Clinical Therapeutics Globally for
HIV/AIDS and Other Infections (ACTG) A5359
LATITUDE (Long-Acting Therapy to Improve
Treatment Success in Daily Life) trial, a phase 3,
prospective, multicenter, open-label, randomized
trial. We compared the safety and efficacy of
monthly injections of long-acting cabotegravir—
rilpivirine with daily oral ART (standard care) in
persons in the United States with a history of
adherence challenges.
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METHODS

TRIAL OVERSIGHT AND PARTICIPANTS

Eligible participants were 18 years of age or
older, had HIV without hepatitis B coinfection,
and had previously received ART. In addition,
participants had no clinically relevant mutations
associated with resistance to rilpivirine or inte-
grase strand-transfer inhibitors (INSTIs) and had
evidence of nonadherence. Nonadherence was
defined as a poor virologic response in patients
with an active prescription for ART, loss to clinical
follow-up with nonadherence to ART, or both,
each lasting for at least 6 consecutive months and
occurring within 18 months before trial entry.
Full eligibility criteria and details of the trial de-
sign are provided in the protocol, available with
the full text of this article at NEJM.org. Addi-
tional details about the design of the trial are
provided in the Supplementary Appendix (avail-
able at NEJM.org).

The trial protocol was approved by a central
institutional review board and by local institu-
tional review boards. All the participants pro-
vided written informed consent. The Division of
AIDS of the National Institute of Allergy and
Infectious Diseases provided regulatory spon-
sorship and was responsible for clinical moni-
toring of the trial. ViiV Healthcare and Johnson
& Johnson donated cabotegravir-rilpivirine and
oral ART, contributed to the design of the trial,
and reviewed an earlier version of the manuscript;
they had no role in the analysis of the data. The
authors vouch for the accuracy and completeness
of the data and for the fidelity of the trial to the
protocol.

TRIAL DESIGN AND RANDOMIZATION

The trial was designed with two steps for the
evaluation of the primary outcome. On comple-
tion of the first two steps, participants either
enrolled in an extension phase (step 3) and con-
tinued to receive treatment with cabotegravir—
rilpivirine or entered an observation phase (step
4) and discontinued treatment with cabotegravir—
rilpivirine (Fig. 1A). This article focuses on the
results of the primary outcome. In step 1, par-
ticipants started receiving standard care — an
oral ART regimen consisting of at least three
drugs (two or more of which were predicted to be
fully active), which included a boosted protease
inhibitor, an INSTI, or both for up to 24 weeks.
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A Study Design

Assessment
of primary
Step 2 outcome
Step 1 ;
Participants who met the following ional
eligibility criteria were enrolled: Optlolna G AL i
Evidence of barrier to adherence C‘X; rou%Aé_L;nP%;ac ng Steps 3 and 4
Poor viral response to oral ART . + L "
B3 [ Daily standard RPV monthly injections Extension phase
Loss to clinical follow-up =6 mo &I lead-in for CABTRPV e
HIV viral load >200 copies/ml | (oral ART) | ' observation after
in the previous 12 mo up to 24 wk Randomization discontinuation of
- e n ; + 1:1 CAB-RPV
No actlvg hepatitis B infection T (1:1) Group B: Continued daily
No rilpivirine or INSTI RAMSs conditional oridard cars
Participants were not excluded on the CEeemiE
basis of CD4+ levels, substance or incentives
alcohol use, or housing status T T f T
0 4 48 52 156
Trial Week
B Step 1 Trial Profile C Step 2 Trial Profile
820 Part|cf|(§)ra2|'?;\gie“rte;assessed 308 Underwent randomization
364 Were excluded 2 Were excluded owing to step 1
93 Had exclusionary RAMs eligibility violation
88 Had HIV-1 RNA level out of
range
55 Did not return or declined
> to participate
20 Had active illness 152 Were assigned to receive CAB—RPV 154 Were assigned to receive standard
19 Had other exclusionary 151 Started treatment care
laboratory values 1 Declined to participate and did 152 Started treatment
13 Had history of ART use not start treatment 2 Were lost to follow-up and did
76 Had other reason not start treatment
456 Were enrolled in step 1
25 Discontinued treatment 35 Discontinued treatment
7 Withdrew 16 Were lost to follow-up
- 4 Had adverse event 6 Switched to CAB—RPV
3 Were excluded owing 3 Had virologic failure 6 Had nonadherence
to eligibility violation 3 Had nonadherence 4 Withdrew
2 Were lost to follow-up 2 Had virologic failure
2 Died 1 Needed prohibited medication
. ) ) 2 Were incarcerated 24 Discontinued trial follow-up
453 Were included in the analysis for step 1 1 Needed prohibited medication 15 Were lost to follow-up
1 Became pregnant 6 Withdrew
20 Discontinued trial follow-up 1 Had nonadherence
147 Were excluded from step 2 8 Were lost to follow-up 1 Had confounding medical
120 Were ineligible 6 Withdrew condition
54 Had HIV-1 RNA level out 2 Died 1 Switched to CAB-RPV
of range 2 Were incarcerated
66 Had other reason 1 Had nonadherence
27 Were still in step 1 as of 1 Moved
February 12, 2024
306 Were enrolled in step 2 152 Were included in the analysis 154 Were included in the analysis

In step 1, participants received adherence support visit completion, decreased viral load, or both
and were eligible to receive conditional economic (see the Supplementary Appendix).!*** The partici-
incentives at each visit (maximum total incentive, pants in whom virologic suppression was achieved
$675) on the basis of meeting benchmarks for during step 1 were randomly assigned in a 1:1 ratio
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Figure 1 (facing page). Trial Design, Screening,
Randomization, and Treatment.

Active hepatitis B infection was defined as a positive
test for hepatitis B virus surface antigen or any detect-
able hepatitis B DNA in participants with isolated hep-
atitis B core antibody and hepatitis B DNA. Condition-
al economic incentives were distributed during step 1
for visit attendance ($75 at week 2) and every 4 weeks
thereafter for human immunodeficiency virus type 1
(HIV-1) RNA benchmark completion ($75 at weeks 4
and 8, $150 at weeks 12, 16, and 20) for a total $675
(see details in the Supplementary Appendix). In ver-
sions 2 and 3 of the protocol, participants could re-
ceive the full $675 once they had an HIV-1 RNA level of
less than 200 copies per milliliter after week 12 (in ver-
sion 2) and week 4 (in version 3). Virologic failure was
defined by two consecutive HIV-1 RNA measurements
of greater than 200 copies per milliliter after random-
ization. ART denotes antiretroviral therapy, CAB cabo-
tegravir, INSTI integrase strand-transfer inhibitor, RAM
resistance-associated mutation, and RPV rilpivirine.

to either continue standard care or switch to
injections of long-acting cabotegravir—rilpivirine
for 52 weeks (step 2).

Participants who underwent randomization
and were assigned to the cabotegravir—rilpivirine
group received optional oral lead-in therapy with
30 mg of cabotegravir and 25 mg of rilpivirine
once daily for approximately 4 weeks, followed
by loading injections of 600 mg (3 ml) of cabo-
tegravir and 900 mg (3 ml) of rilpivirine. Subse-
quent injections of cabotegravir, at a dose of 400
mg (2 ml), and rilpivirine, at a dose of 600 mg
(2 ml), were administered within 24 to 32 days
after the previous injection for the second and
third injections and within 21 to 35 days there-
after. During step 2, participants received con-
tinued adherence support without conditional
economic incentives.

Randomization was stratified with the use of
permuted blocks and was balanced according to
site. Three versions of the protocol were imple-
mented before this primary analysis (see the Sup-
plementary Appendix). The protocol revisions in-
cluded the following major changes: modifying
the viral load threshold needed to advance to
step 2 (from <50 copies per milliliter in version 1
to <200 copies per milliliter in version 2), shorten-
ing the required time in step 1 before randomiza-
tion in step 2 (from 20 weeks in version 1 to 12
weeks in version 2 and 4 weeks in version 3), al-
lowing enrollment of participants who had viral

suppression at screening but had an HIV viral
load that was greater than 200 copies per milli-
liter within 12 months before trial entry (in ver-
sion 3), and making oral lead-in therapy optional
in step 2 (in versions 2 and 3).

TRIAL PROCEDURES AND OUTCOMES

After enrollment, participants were asked to com-
plete a trial visit every 4 weeks to assess their
eligibility for conditional economic incentives
(in step 1) or receive injections of cabotegravir—
rilpivirine (in step 2). Participants who were as-
signed to continue standard care in step 2 had
less-frequent visits (every 8 weeks starting at
week 12 and every 12 weeks starting at week 24)
to more closely mimic the standard care of per-
sons with HIV who have adherence challenges in
the United States. The primary outcome was regi-
men failure in step 2, which was defined as the
earliest occurrence of either confirmed virologic
failure (two consecutive HIV-1 RNA measure-
ments of >200 copies per milliliter after random-
ization) or permanent discontinuation (which
included participants who died, never started
treatment, or both) of the trial treatment. The
secondary outcomes reported here include viro-
logic failure, treatmentrelated failure (defined as
the earliest occurrence of virologic failure or pre-
mature treatment discontinuation due to treat-
ment-related adverse events), genotypic resistance
with virologic failure, adverse events, and plasma
pharmacokinetics of cabotegravir and rilpivirine
in participants with confirmed virologic failure.
Additional participant-reported outcomes are de-
scribed in the Supplementary Appendix.

STATISTICAL ANALYSIS

We calculated that a sample size of 320 partici-
pants in step 2 would provide the trial with ap-
proximately 80% power to detect a difference of
16 percentage points in the cumulative incidence
of regimen failure between the cabotegravir—
rilpivirine group and the standard-care group,
with a two-sided type I error of 5%. The primary
analysis was performed according to the intention-
to-treat principle. We used the Kaplan—Meier meth-
od to estimate the the cumulative incidence of
regimen failure at week 48. The same approach
was used for the analysis of the virologic failure,
treatment-related failure, and premature treatment
discontinuation (secondary efficacy outcomes).
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For the analysis of virologic failure, data from
the participants who prematurely discontinued
the trial during the follow-up period or from those
who died were censored. The effects of treatment
on the primary and secondary efficacy outcomes
were evaluated in prespecified subgroups. Details
of other secondary outcome measures, supportive
analyses, and statistical analysis methods are
provided in the Supplementary Appendix.
Interim efficacy analyses were conducted with
the use of the Lan-DeMets spending function
analogue of the O’Brien-Fleming boundaries.™
At the second planned efficacy review on Febru-
ary 12, 2024, which included trial data through
January 3, 2024, the data and safety monitoring
board recommended stopping randomization in
step 2 on the basis of the efficacy results for viro-
logic failure and treatment-related failure (see the
Supplementary Appendix). The analyses in this
article include data collected up to the date of
the efficacy review (February 12, 2024), with an
information fraction of 76.6%, which provided a
type I error of 0.0161. Two-sided 98.4% confi-
dence intervals were provided for the primary and
secondary efficacy outcomes. Other outcomes
were summarized with point estimates and two-

sided 95% confidence intervals. The widths of the
confidence intervals were not adjusted for multi-
plicity and should not be used to infer definitive
treatment effects for secondary outcomes and
subgroup analyses. All statistical analyses were
performed with the use of SAS software, version
9.4M7 for Linux (SAS Institute).

RESULTS

PARTICIPANTS

Between March 28, 2019, and February 12, 2024,
a total of 820 adults were screened at 33 sites
across the United States, and 453 eligible partici-
pants were enrolled in step 1 of the trial (Fig. 1B).
The median age of the participants in step 1 was
40 years (interquartile range, 32 to 51), 29% had
been assigned a female sex at birth, 63% were
Black, 17% were Hispanic or Latinx, and 14%
reported either ongoing or previous use of injec-
tion drugs (Table 1). We assessed social determi-
nants of health that affect outcomes among per-
sons with HIV,">' including household income
and housing status (Table 1), employment status,
health care coverage, and education level (see the
Supplementary Appendix). Screening for alcohol

Table 1. Demographic Characteristics of the Participants in Step 1 and Step 2.*

Characteristic Step 1
Overall
(N=453)
Age
Median (IQR) —yr 40 (32to 51)
Distribution — no. (%)
18 to 24 yr 29 (6)
25to 30yr 64 (14)
31to40yr 142 (31)
41to50yr 102 (23)
=51yr 116 (26)
Sex assigned at birth — no. (%)
Female 133 (29)
Male 320 (71)
Race —no. (%)
Black 286 (63)
White 125 (28)
Other, multiple races, or unknown 42 (9)

Step 2

Cabotegravir—

Rilpivirine Standard-Care
Group Group Overall
(N=152) (N=154) (N=306)

41 (32t0 53) 42 (33 t0 52) 42 (3210 52)

8 (5) 7 (5) 15 (5)
21 (14) 20 (13) 41 (13)
46 (30) 40 (26) 86 (28)
27 (18) 45 (29) 72 (24)
50 (33) 42 (27) 92 (30)
43 (28) 41 (27) 84 (27)

109 (72) 113 (73) 222 (73)
94 (62) 103 (67) 197 (64)
44 (29) 36 (23) 80 (26)
14 (9) 15 (10) 29 (9)
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Table 1. (Continued.)
Characteristic Step 1 Step 2
Cabotegravir—
Rilpivirine Standard-Care
Overall Group Group Overall
(N=453) (N=152) (N=154) (N=306)
Hispanic or Latinx ethnic group — no. (%) 79 (17) 29 (19) 26 (17) 55 (18)
Nonadherence at enrollment — no. (%)
Lost to follow-up 93 (21) 33 (22) 37 (24) 70 (23)
Poor virologic response 294 (65) 99 (65) 95 (62) 194 (63)
Both 66 (15) 20 (13) 22 (14) 42 (14)
Median duration of ART use before trial entry (IQR) — yr 7 (3-13) 9 (3-15) 7 (4-13) 8 (3-14)
Baseline HIV-1 RNA level — no./total no. (%)
<200 copies/ml 154/453 (34) 126/150 (84) 142/152 (93)  268/302 (89)
201-10,000 copies/ml 114/453 (25) 16/150 (11) 9/152 (6) 25/302 (8)
>10,000 copies/ml 185/453 (41) 8/150 (5) 1/152 (1) 9/302 (3)
Median CD4+ T-cell count at baseline (IQR) — per mm? 273 (119-511) 417 (198-703) 379 (202-611) 389 (199-638)
Median time since HIV diagnosis (IQR) — yr 13 (7-21) 13 (7-22) 12 (7-19) 13 (7-20)
Median body-mass index at baseline (IQR) 26 (22-30) 27 (23-31) 26 (23-31) 26 (23-31)
Annual household income — no./total no. (%)
<$5,000 128/439 (29) 42/149 (28) 47/151 (31) 89/300 (30)
$5,000-9,999 59/439 (13) 24/149 (16) 22/151 (15) 46/300 (15)
$10,000-19,999 99/439 (23) 32/149 (21) 31/151 (21) 63/300 (21)
>$20,000 153/439 (35) 51/149 (34) 51/151 (34) 102/300 (34)
Housing status — no./total no. (%)
Residing in own house or apartment 270/444 (61) 101/150 (67) 99/152 (65) 200/302 (66)
Residing in parents’ house 64444 (14) 15/150 (10) 21/152 (14) 36/302 (12)
Residing in someone else’s housing 57/444 (13) 25/150 (17) 16/152 (11) 41/302 (14)
Unstable housing or homeless 42/444 (9) 7/150 (5) 14/152 (9) 21/302 (7)
Other 11/444 (2) 2/150 (1) 2/152 (1) 4/302 (1)
Hazardous alcohol use, according to AUDIT-C score 1447452 (32) 44/152 (29) 53/154 (34) 97/306 (32)
— no./total no. (%)
Positive urine drug screen at any time during step
— no./ total no. (%)
Cocaine 98/405 (24) 41/148 (28) 47/147 (32) 88/295 (30)
Amphetamine or methamphetamine 113/405 (28) 46/148 (31) 42/147 (29) 88/295 (30)
Opiate or methadone 45/400 (11) 26/147 (18) 13/147 (9) 39/294 (13)
Marijuana 239/405 (59) 98/147 (67) 86/147 (59) 184/294 (63)
Benzodiazepine, barbiturate, or phencyclidine 45/405 (11) 19/147 (13) 16/147 (11) 35/294 (12)
=2 Drugs 186/405 (46) 75/148 (51) 71/147 (48) 146/295 (49)

%

* ART denotes antiretroviral therapy, HIV-1 human immunodeficiency virus type 1, and IQR interquartile range. Percentages may not total 100%
because of rounding.

i Race and ethnic group were reported by the participants.

i Nonadherence was defined as a poor virologic response in patients with an active prescription for ART, loss to clinical follow-up with non-
adherence to ART, or both, each lasting for at least 6 consecutive months and occurring within 18 months before trial entry.

§ AUDIT-C (Alcohol Use Disorders Identification Test-Consumption) scores range from 0 to 12, with higher scores indicating greater alcohol

use. Hazardous drinking was defined as a total score of at least 4 for men or at 3 for women.
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use and urine drug testing were performed at
baseline and throughout the trial (Table 1), in
addition to assessments of depression and anxi-
ety (see the Supplementary Appendix).

Of the 453 participants enrolled in step 1, a
total of 306 (68%) successfully completed step 1
and were enrolled in step 2; 54 participants
(12%) did not meet the criteria for virologic sup-
pression needed for randomization, 66 (15%)
discontinued step 1 prematurely, and 27 (6%)
remained in step 1 as of February 12, 2024. In
step 2, of the 3006 eligible participants enrolled,
152 were randomly assigned to receive cabote-
gravir-rilpivirine and 154 to receive standard care
(Fig. 1C). Three participants (1 in the cabotegravir—
rilpivirine group and 2 in the standard-care group)
did not start their assigned treatment. The char-
acteristics of the participants at baseline were
similar among those who entered step 2 and those
who did not, except for the CD4+ T-cell count
and HIV-1 RNA level (see the Supplementary Ap-
pendix). At the time of enrollment into step 2,
the participants who were not enrolled had a
lower CD4+ T-cell count (median of 206 per cubic
millimeter) and a higher level of HIV-1 RNA (4.23
log,, copies per milliliter) than those who were
enrolled (median of 300 per cubic millimeter and
2.91 log,, copies per milliliter, respectively). Al-
though participants were required to have an
HIV-1 RNA level of 200 copies per milliliter or
less at or after week 4 of step 1 in order to be
eligible for randomization, at the step 2 random-
ization visit itself, 24 participants (16%) in the
cabotegravir—rilpivirine group and 10 participants
(7%) in the standard-care group had an HIV-1
RNA level that was greater than 200 copies per
milliliter; 8 participants (5%) in the cabotegravir—
rilpivirine group had an HIV-1 RNA level that was
greater than 10,000 copies per milliliter. These
participants remained eligible to participate in
step 2.

The median duration of follow-up was 48
weeks (interquartile range, 20 to 52). Treatment
was discontinued prematurely in 25 participants
(16%) in the cabotegravir-rilpivirine group and in
35 participants (23%) in the standard-care group.
Premature discontinuation of follow-up occurred
in 20 participants (13%) in the cabotegravir-ril-
pivirine group and in 24 participants (16%) in
the standard-care group. Of the 152 eligible par-
ticipants who were assigned to receive cabotegra-

vir-rilpivirine, 87 received oral lead-in therapy, and
11 did not begin injection administration (6 com-
pleted oral lead-in therapy, 2 prematurely dis-
continued oral lead-in therapy, 2 were still re-
ceiving oral lead-in therapy at the time of data
cutoff, and 1 never started oral lead-in therapy).
The remaining 141 participants received a total
of 1359 injections during step 2. After adminis-
tration of the loading doses of cabotegravir and
rilpivirine, 94% of the cabotegravir—rilpivirine in-
jections were administered on time. Across the
step 2 visits, only 34 to 46% of participants in the
standard-care group reported no missed doses in
the 30 days before their trial visit. Fifteen partici-
pants (11%) had at least one missed injection. Four
participants in the cabotegravir-rilpivirine group
received bridging therapy with oral ART owing to
an anticipated delay in injection administration.

OUTCOMES
Regimen failure (the primary outcome) was ob-
served in 29 participants (19%) in the cabotegra-
vir-rilpivirine group and in 55 participants (36%)
in the standard-care group. In the cabotegravir—
rilpivirine group, the first primary-outcome event
was virologic failure in 5 participants and per-
manent treatment discontinuation in 24. In the
standard-care group, the first primary-outcome
event was virologic failure in 32 participants and
permanent treatment discontinuation in 23. The
cumulative incidence of regimen failure at week
48 was 22.8% in the cabotegravir-rilpivirine
group and 41.2% in the standard-care group, for
a between-group difference of —18.4 percentage
points (98.4% confidence interval [CI], —32.4 to
—4.3; P=0.002), a finding that showed the supe-
riority of cabotegravir—rilpivirine over standard
care (Fig. 2A and 2B). The results of subgroup
analyses and supportive analyses are provided in
the Supplementary Appendix.

Virologic failure occurred in 6 participants in
the cabotegravir-rilpivirine group and in 34
participants in the standard-care group. At week
48, the between-group difference in the cumu-
lative incidence of virologic failure at week 48
was —21.4 percentage points (98.4% CI, —33.5 to
—9.3). Treatment-related failure occurred in 9 par-
ticipants in the cabotegravir-rilpivirine group and
in 34 participants in the standard-care group. At
week 48, the between-group difference in the
cumulative incidence of treatment-related failure
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was —19.2 percentage points (98.4% CI, —31.6 to
—6.9). Permanent discontinuation occurred in 26
participants in the cabotegravir-rilpivirine group
and in 37 participants in the standard-care group.
At week 48, the between-group difference in the
cumulative incidence of permanent treatment dis-
continuation was —8.4 percentage points (98.4%
Cl, -21.3 to 4.5).

A total of 60 participants (25 in the cabote-
gravir-rilpivirine group and 35 in the standard-
care group) discontinued treatment in step 2.
The most common reasons for treatment dis-
continuation in the standard-care group were
loss to follow-up or participant withdrawal (in
20 participants [57%]) and nonadherence to the
trial regimen (in 6 [17%]). In the cabotegravir—
rilpivirine group, the reasons for treatment dis-
continuation were more varied and included loss
to follow-up or participant withdrawal (in 9 par-
ticipants [36%]), adverse events (in 4 [16%]),
death that was deemed by the site investigator to
be unrelated to the trial drug (in 2 [8%]), and
incarceration (in 2 [8%]). Among the participants
who had virologic failure and had available resis-
tance data, mutations associated with resistance
to INSTIs developed in 2 of 5 (40%) participants
in the cabotegravir-rilpivirine group and in 2 of
22 (9%) in the standard-care group (Fig. 3).

VIROLOGIC FAILURE IN THE CABOTEGRAVIR—
RILPIVIRINE GROUP

Six participants in the cabotegravir-rilpivirine
group had virologic failure. One of these partici-
pants had started oral lead-in therapy but discon-
tinued treatment before injection administration
(which met the criteria for regimen failure). This
patient continued to be observed in the trial and
had subsequent virologic failure. The other five
participants had no detectable level of HIV-1
RNA at the time treatment with cabotegravir—
rilpivirine was initiated and had no missed in-
jections (Fig. 3). In three participants, adminis-
tration of injections was delayed at least once;
however, all these injections were delayed by less
than 5 days. Although guidelines suggest that
persons with a body-mass index (BMI; the weight
in kilograms divided by the square of the height
in meters) of more than 30 should receive injec-
tions with 2-in. (50-mm) needle lengths,'® the
four participants who had virologic failure and a
BMI greater than 30 received injections with a

needle length of 1.6 in. (40 mm) or less. Virologic
failure occurred in all but one of these participants
after week 24 in step 2. All four of these partici-
pants with virologic failure were determined to
have the viral subtype clade B. Subsequent viral
suppression was achieved with the use of oral
ART in all the participants with virologic failure,
with the exception of one participant who was
lost to follow-up (no resistance-associated muta-
tions were identified at the visit in which viro-
logic failure was confirmed).

Plasma concentrations of cabotegravir and ril-
pivirine were all above the lowest quartile at the
time of initial and confirmed virologic failure,
findings that are consistent with previously re-
ported adequate exposure (Fig. 3).'® However,
laboratory testing in each participant showed
trends in trough concentrations below the lowest
quartile for at least one of the agents soon after
starting treatment with cabotegravir—rilpivirine,
some of which were also accompanied by a single
detectable viral load that was suppressed again by
the subsequent visit.

SAFETY

At least one adverse event occurred during step
2 in 52 participants (34%) in the cabotegravir—
rilpivirine group and in 46 participants (30%) in
the standard-care group (Table 2). At week 48,
the cumulative incidence of an adverse event was
43.5% in the cabotegravir-rilpivirine group and
42.4% in the standard-care group (between-group
difference, 1.1 percentage points; 95% CI, —12.7
to 15.0). At least one serious adverse event was
reported during step 2 in 21 participants (14%) in
the cabotegravir-rilpivirine group and 16 partici-
pants (10%) in the standard-care group. At week
48, the cumulative incidence of a serious adverse
event was 19.3% in the cabotegravir—rilpivirine
group and 14.5% in the standard-care group
(between-group difference, 4.8%; 95% CI, 5.6 to
15.2). Treatment discontinuation due to adverse
events occurred in 4 participants in the cabote-
gravir-rilpivirine group (with 2 due to low-grade
injection-site pain or pain and nodule, 1 due to
seizure, and 1 due to cerebrovascular accident
and hemiparesis treated with anticoagulation
that was deemed by the site investigator to be
unrelated to the trial treatment). Only 1 participant
in the standard-care group discontinued treat-
ment because of adverse events (ischemic cerebral
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Figure 2 (facing page). Primary and Secondary Out-
comes.

Panel A shows the cumulative incidence of regimen
failure (the primary outcome), which was defined as
the earliest occurrence of either virologic failure or per-
manent discontinuation of the trial treatment. Also
shown is the cumulative incidence of virologic failure,
treatment-related failure (defined as the earliest occur-
rence of virologic failure or premature treatment dis-
continuation due to treatment-related adverse events),
and permanent discontinuation (key secondary out-
comes). Panel B shows the times to regimen failure
and virologic failure in step 2. The week 48 visit was
performed within a prespecified window (>42 to 50
weeks after randomization). Cl denotes confidence
interval.

infarction and encephalopathy). Two deaths were
reported in step 2, both of which occurred in the
cabotegravir-rilpivirine group (one from fentanyl
overdose at week 43 and one from coronary ar-
tery disease at week 44); neither death was con-
sidered by the site investigator to be related to
the trial drug.

INJECTION-SITE REACTIONS

Among the 141 participants who received treat-
ment with cabotegravir—rilpivirine, 84 (60%) had
at least one injection-site reaction, with the most
frequently reported injection-site reactions being
pain, swelling, tenderness, or a nodule (Table 2).
Three participants had at least 1 grade 3 injection-
site reaction (pain). Two participants discontin-
ued treatment owing to an injection-site reaction
(grade 1 and grade 2).

PREGNANCY

Four pregnancies were reported during the trial,
with two pregnancies occurring in each step.
Both of the participants who became pregnant
in step 2 were in the cabotegravir-rilpivirine
group, one of whom had virologic failure and
resistance-associated mutations (Participant A,
Fig. 3). All four pregnancies resulted in live births,
and no congenital abnormalities were reported.

DISCUSSION

The LATITUDE trial showed the superiority of
monthly injections of long-acting cabotegravir—
rilpivirine over standard care with oral ART in
reducing the risk of regimen failure in persons
with HIV who face barriers to treatment adher-

ence. The results appeared to be similar within
subgroups in a vulnerable population that is fre-
quently excluded from clinical trials. Although
observational data showing benefits of this ap-
proach have recently accrued, this trial provides
randomized clinical trial data that indicate effi-
cacy of long-acting injectable ART as a strategy
to reduce the risk of regimen failure in persons
with HIV for whom oral ART has not proved ef-
fective.

This trial was launched when HIV treatment
guidelines limited the use of long-acting inject-
able ART to persons with HIV with sustained
viral suppression who were receiving oral ART.
Thus, to foster viral suppression in a population
that was viremic at the time of enrollment, the
trial provided comprehensive adherence support
and financial incentives that were contingent on
the reduction of viral load during step 1. The
adherence support provided to the individual
participants in this trial reflected routine clini-
cal practice, and the implementation of finan-
cial incentives that are tied to virologic bench-
marks in a viremic population has precedence.’®*
However, the usefulness of alternative strategies
to best initiate a long-acting injectable regimen
in persons with viremia will benefit from further
systematic research. To date, “direct-to-inject” ap-
proaches show promise in clinical studies,”® and
our trial showed no virologic failure or treatment
discontinuation in 23 of the 24 participants who
started cabotegravir-rilpivirine without viral sup-
pression. An ongoing trial is further evaluating
the use of cabotegravir-rilpivirine administered
every other month as compared with standard
care with oral ART in persons with HIV who have
a detectable viral load (ClinicalTrials.gov number,
NCT06694805).

Among the five participants in the cabotegra-
vir-rilpivirine group who had virologic failure,
the main risk factors for failure were a higher
BMI and lower concentrations of cabotegravir
and rilpivirine early in treatment, which have
been identified as risk factors in other studies.”!®
In addition, needle lengths of less than 2 in.
were used for administration in these partici-
pants. This inverse relationship between BMI and
trough concentrations is known,* and thus longer
needle lengths (2 in.) are typically recommended
to ensure adequate drug exposure. Although com-
parative thresholds to historical pharmacokinetic
data were used in our analysis,'®?* a threshold

N ENGL J MED 394;9 NEJM.ORG FEBRUARY 26, 2026

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.

Downloaded from negjm.org at Université de Rennes on February 25, 2026.

867

Copyright © 2026 Massachusetts Medical Society. All rights reserved, including those for text and data mining, Al training, and similar technologies.


http://clinicaltrials.gov/show/NCT06694805

The NEW ENGLAND JOURNAL of MEDICINE

Participant Long-Acting Event
ID Injectable = Oral lead-in
A O Injection administered on time (21-35 days)

® |Injection administered late (=36 days)

Cabotegravir # + - O Virologic suppression (HIV-1 RNA level
‘% _ IN: E138EK, G140GS, Q148K <200 copies/ml)
RT: K103R A |Initial virologic failure (HIV-1 RNA level

>200 copies/ml)

Rilpivirine

B + Confirmation of virologic failure (HIV-1
cavoregravr | D NI | o e conim)
T . 4 Plasma Concentration Catego
Ripivirine | ¢—J RN - 20 g
= Cabotegravir

[] No data
Below the limit of quantification (<25 ng/ml)

Lower limit of quantification to <1xPA-ICy,
(25 to <166 ng/ml)

1xPA-ICy to <4xPA-ICy, (166 to <664 ng/ml)
D | ] 4><PA-IC90 to <Q1 (664 to <1120 ng/ml)
M =Q1 (21120 ng/ml)

Cabotegravir

Cabotegravir

Rilpivirine Rilpivirine
[J No data
E Below the limit of quantification (<1 ng/ml)
Lower limit of quantification to <1xPA-ICy,
Cabotegravir (1 to <12 ng/ml)
L 1xPA-ICq4 to <Q1 (12 to <32 ng/ml)
RURRLLS [l QI to <4xPA-ICqy, (32 to <50 ng/ml)
T T T T T T T T T T T T T T W =4xPA-ICy, (=50 ng/ml)
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Weeks since Initiation of Cabotegravir or Rilpivirine
Baseline BMI Subsequent
Participant HIV-1 RNA Confirmation of at Time of Suppression
ID Level Initial Virologic Failure Virologic Failure Virologic Failure  with Oral ART
Study wk HIV-1 RNA level Study wk HIV-1 RNA level
copies/ml copies/ml copies/ml
A 36 18 997 19 984 59.6 Yes
B <20 49 2,112 53 570 329 Yes
€ 29 25 31,625 28 74,473 324 Yes
D 30 36 500 39 289 19.0 Yes
= <20 50 450 52 798 349 No

Figure 3. Characteristics of Participants with Confirmed Virologic Failure after Initiation of Step 2.

The top of the figure shows the cabotegravir and rilpivirine plasma concentrations overlaid with the timing of injections and viral loads
for each participant who had confirmed virologic failure after initiation of step 2. One additional participant had confirmed virologic
failure after randomization in step 2 but never received long-acting cabotegravir—rilpivirine and thus is not included in this figure. Also
shown are the resistance-associated mutations that were detected at the time of confirmed virologic failure (in Participants A and B).
The bottom of the figure summarizes additional data, including the HIV-1 RNA level at baseline, details on initial virologic failure and
confirmed virologic failure, body-mass index (BMI, the weight in kilograms divided by the square of the height in meters) at the time of
virologic failure, and whether subsequent suppression occurred with oral ART. IN denotes integrase gene, PA-IC, protein-adjusted con-
centration at which 90% inhibition of viral replication is achieved, PR protease gene, Q1 first quartile (25th percentile) trough concentra-
tions from phase 3 trials, and RT reverse transcriptase gene.
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that is clearly associated with virologic break-
through has not been identified. Of note, none
of the participants with virologic failure had
missed injections, and three participants had
short delays (<5 days) in the administration of

N ENGL ) MED 394;9
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cabotegravir—rilpivirine at a maximum of two
time points.

This trial is strengthened by the broad trial
population of persons in whom viral suppression
had not been achieved owing to coexisting mental
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Table 2. Adverse Events in Step 2.%

Event

Any event — no. (%)
Any event, excluding injection-site reactions — no. (%)
Grade 3 or 4 events — no. (%)

Grade 3 or 4 events, excluding injection-site reactions
—no. (%)

Events leading to treatment discontinuation — no. (%)
Any serious adverse events — no. (%)

Fatal serious adverse events — no. (%)

Any injection-site reaction — no./total no. (%)

Any injection-site pain — no./total no. (%)

Grade 3 injection-site pain — no./total no. (%)

Any injection-site nodule — no./total no. (%)

Any injection-site swelling — no./total no. (%)

Injection-site pain or nodule leading to treatment
discontinuation — no./total no. (%) i

Median duration of injection-site reaction (IQR) — days

Events, excluding injection-site reactions, reported
in 25% of participants in either group — no. (%)

Coronavirus disease 2019

Creatinine clearance decreased

Adverse Events

All Adverse Events

Cabotegravir— Cabotegravir—

Rilpivirine Standard-Care Rilpivirine
Group Group Group
(N=152) (N=154) (N=152)

52 (34) 46 (30) 3 (5)
50 (33) 46 (30) 3(2)
45 (30) 35 (23) 6 (4)
43 (28) 35 (23) 3(2)
4(3) (L) 3(2)
21 (14) 16 (10) 0
2 (1) 0 0
84/141 (60) NA 5/141 (4)
55/141 (39) NA 5/141 (4)
3/141 (2) NA 3/141 (2)
31/141 (22) NA 2/141 (1)
5/141 (4) NA 2/141 (1)
2/141 (1) NA 2/141 (1)
3 (2-6) NA 14 (6-43)
4 (3) 9 (6) 0
3(2) 8 (5) 0

Related to Trial Regimeny

Standard-Care

NA denotes not applicable.

" The relationship of an adverse event to the trial regimen was determined by the investigator. Adverse events of grade 3 or higher or those

of any grade that led to treatment discontinuation are shown. Injection-site reactions that led to treatment discontinuation were pain and
nodule (grade 1, in one participant) and pain (grade 2, in one participant).

: Among the participants who were randomly assigned to the cabotegravir—rilpivirine group, 11 had not started injection administration at the

time of data analysis. Of the 11 participants who did not start injection administration, 1 never started oral lead-in therapy, 2 prematurely
discontinued oral lead-in therapy, 2 were still receiving oral lead-in therapy as of February 12, 2024, and 6 completed oral lead-in therapy but

never started treatment with cabotegravir-rilpivirine.

health conditions, substance and alcohol use, and
unstable housing, among other factors. These
characteristics are representative of the population
of persons with HIV who are not receiving care in
the United States®®* (see Table S5.5 in the Sup-
plementary Appendix), and are reflected by the
finding that regimen failure occurred in almost
40% of the participants assigned to receive stan-
dard care during this trial. This observation
shows the potential public health contributions
of long-acting injectable regimens to ending the
HIV epidemic. Protocol modifications were made
to address slow accrual and a lower-than-expected

N ENGL ) MED 394;9 NEJM.ORG
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transition from step 1 to step 2 and to overcome
barriers imposed by the coronavirus disease 2019
public health emergency. Although these factors
could have led to heterogeneity in the trial popula-
tion, the results from the subgroup and stratified
analyses by protocol version indicated no substan-
tial variability. Similarly, although the use of con-
ditional economic incentives could arouse con-
cerns about the generalizability of this strategy,
the financial support was time-limited and was
not included in step 2, which allowed for a direct
comparison between cabotegravir—rilpivirine and
standard care with oral ART.

FEBRUARY 26, 2026

Downloaded from negjm.org at Université de Rennes on February 25, 2026.

869

Copyright © 2026 Massachusetts Medical Society. All rights reserved, including those for text and data mining, Al training, and similar technologies.



870

Copyright © 2026 Massachusetts Medical Society. All rights reserved, including those for text and data mining, Al training, and similar technologies.

The NEW ENGLAND JOURNAL of MEDICINE

The results of this trial showed that long-
acting cabotegravir—rilpivirine was superior to
standard care in reducing the risk of regimen
failure among persons with HIV who faced bar-
riers to adherence. This strategy provides a key
intervention for preventing both disease pro-
gression and HIV transmission. Wide implemen-
tation of this treatment strategy in the people
who need it most will require a multidisciplinary
approach to maximize its benefit and reach.
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