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Background. Injectable cabotegravir (CAB)/rilpivirine (RPV) is the only combination long-acting (LA) antiretroviral regimen 
approved for HIV. RPV may not be effective among individuals with non-nucleoside reverse transcriptase inhibitor (NNRTI) 
resistance, which has >10% prevalence in many countries. Lenacapavir (LEN) is an LA capsid inhibitor given every 6 months, 
but has not been studied in combination with other LA agents.

Methods. We assembled a case series from 4 US academic medical centers where patients with adherence challenges were 
prescribed LEN subcutaneously every 26 weeks/CAB (+/− RPV) intramuscularly every 4 or 8 weeks. Descriptive statistics, 
including viral load (VL) outcomes, were summarized.

Results. All patients (n = 34: 76% male; 24% cis/trans female; 41% Black; 38% Latino/a; median age [range], 47 [28–75] years; 
29% and 71% on CAB every 4 or 8 weeks) reported challenges adhering to oral ART. The reasons for using LEN/CAB with or 
without RPV were documented or suspected NNRTI mutations (n = 21, 59%), integrase mutations (n = 5, 15%), high VL (n = 6, 
18%), or continued viremia on CAB/RPV alone (n = 4, 12%). Injection site reactions on LA LEN were reported in 44% (32% 
grade I, 12% grade 2). All patients but 2 (32/34; 94%) were suppressed (VL <75 copies/mL) after starting LEN at a median 
(range) of 8 (4–16) weeks, with 16/34 (47%) suppressed at baseline.

Conclusions. In this case series of 34 patients on LEN/CAB, high rates of virologic suppression (94%) were observed. Reasons 
for using LEN/CAB included adherence challenges and underlying resistance, mostly to NNRTIs. These data support a clinical trial 
of LEN/CAB among persons with NNRTI resistance.
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Although there are highly effective options for once-daily oral 
antiretroviral therapy (ART) for people with HIV (PWH), adher-
ence challenges to oral regimens persist. The Medical Monitoring 
Project from the Centers for Disease Control and Prevention 
(CDC) estimates the rate of sustained virologic suppression 
among PWH on ART in the United States to be 59% [1]. In a co-
hort study across 31 countries from 2010 to 2019, only 65% of 

adults achieved virologic suppression (VS) 3 years after starting 
oral ART [2]. Adherence challenges range across individual and 
structural barriers, such as stigma, marginal housing, substance 
use, mental illness, food insecurity, insurance issues, and transpor-
tation issues or stockouts, reasons that are likely to vary by country 
resources and patient population [3, 4]. As long-acting agents for 
contraception [5], substance use [6], and mental health [7] have 
been used successfully with the aim of increasing medication ad-
herence, long-acting ART could similarly be helpful for PWH 
who report challenges with adherence to oral ART.

The only long-acting ART regimen approved in the United 
States and Europe is a combination of intramuscular (IM) cab-
otegravir (CAB), an integrase strand transferase inhibitor 
(INSTI), and IM rilpivirine (RPV), a non-nucleoside reverse 
transcriptase inhibitor (NNRTI). The registrational clinical tri-
als for long-acting (LA) CAB/RPV were conducted among par-
ticipants with preceding VS on oral ART, resulting in LA CAB/ 
RPV being approved exclusively for this population by the 
Food and Drug Administration (FDA). However, HIV practi-
tioners have prescribed LA CAB/RPV off-label to patients 
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with adherence challenges unable to take oral ART as their only 
treatment option. A demonstration project offering LA CAB/ 
RPV to PWH in San Francisco with viremia (n = 57) who had 
multiple concomitant structural challenges to daily pill-taking 
achieved rates of VS that were similar to those in the clinical tri-
als [8]. A small case series of PWH in Mississippi with preceding 
viremia (n = 12) demonstrated achievement of VS in all patients 
on the LA ART regimen [9]. A retrospective chart review of data 
from OPERA cohort participants (who represent ∼14% of PWH 
in the United States) who received LA CAB/RPV off-label when 
HIV viral loads were ≥50 copies/mL (n = 176) showed that 82% 
achieved HIV RNA levels <50 copies/mL (with 94% reaching 
HIV RNA levels <200 copies/mL) [10]. A recently completed 
study in the AIDS Clinical Trials Group (A5359) — which 
showed that long-acting CAB/RPV was superior to oral ART 
in achieving or maintaining virologic suppression in those 
with adherence challenges — is likely to lead to greater use of 
this LA combination for those with difficulties adhering to oral 
ART [11]. The IAS-USA guidelines recently endorsed long-act-
ing ART in those with viremia and adherence challenges as a re-
sult of all of these studies [12]

Notably, due to the prolonged use of efavirenz-based regi-
mens as first-line therapy worldwide and the subsequent 
relatively high prevalence of NNRTI resistance, LA CAB/RPV 
is not being yet being deployed worldwide [13]. In the 
February 2024 WHO HIV drug resistance surveillance report, 
the overall estimated prevalence of pretreatment resistance 
to RPV ranged from 0% to 16.6% across the world [13]. 
Preexisting RPV-associated mutations (RAMs) were the stron-
gest independent predictor of virologic failure in the LA CAB/ 
RPV registrational trials [14], with the emergence of INSTI re-
sistance as a possible consequence of virologic failure on this 
LA ART combination. High levels of RPV resistance may there-
fore preclude the use of LA CAB/RPV in some regions of the 
world. Moreover, the availability of virologic resistance testing 
is limited in many regions of the world, making prescreening 
for RPV resistance before using LA CAB/RPV logistically diffi-
cult. If options for LA ART continue to be restricted to individ-
uals in high-income countries, the LA ART rollout will likely 
resemble the initial rollout of oral ART, with profound initial 
disparities in access for PWH in low- and middle-income coun-
tries (LMICs) [15].

For patients who cannot take oral ART due to a variety of 
challenges that impact adherence, even intensive adherence 
support and wraparound services may be insufficient to achieve 
and sustain viral suppression. Indeed, a recent modeling study 
comparing ART strategies among virally nonsuppressed pa-
tients with adherence barriers found that—with INSTI-based 
oral ART plus intensive adherence support—projected VS at 
3 years would be merely 38% [16]. This VS rate is far short of 
the UNAIDS 95:95:95 targets, which call for 86% population- 
level viral suppression among all persons with HIV worldwide 

by 2025 [17]. For patients with NNRTI resistance and for 
whom oral ART remains a challenge, additional LA ART op-
tions are needed.

A third injectable ART agent, lenacapavir (LEN), adminis-
tered via subcutaneous (sq) injection every 26 weeks, was re-
cently approved for the treatment of multidrug-resistant 
(MDR) HIV. LEN is a first-in-class capsid inhibitor that has 
been studied in patients with MDR HIV (CAPELLA study) 
[18] and in phase 2b studies in treatment-naïve participants 
(CALIBRATE) [19], both in combination with oral background 
agents. Given that only 3 LA ART medications are currently ap-
proved, the only currently available long-acting ART option 
that would be potentially effective for individuals with 
NNRTI resistance is a combination of LA CAB and LA LEN. 
LA LEN has yet to be studied in combination with LA CAB 
for the treatment of patients with adherence challenges to 
oral ART and NNRTI resistance. However, providers (MDs 
and PharmDs) in the United States have begun to obtain LA 
LEN through insurance programs and combine it with LA 
CAB (+/− RPV) for select patients with adherence challenges 
if clinically indicated.

We assembled a cases series of 34 patients from across 4 
US-based academic medical centers who had been on LA 
LEN and LA CAB combination therapy, with or without ac-
companying LA RPV. We report on reasons provided for the 
use of this combination and early virologic outcomes to inform 
a larger trial of LA LEN/CAB in patients who could benefit 
from this regimen.

METHODS

Participants in Case Series

Four clinics where providers were using a combination of LA 
CAB/RPV or LA LEN with LA CAB for selected patients 
with adherence challenges were identified: The Owen Clinic 
at the University of California, San Diego (UCSD), serves 
3100 PWH; the Ward 86 HIV Clinic at the University of 
California, San Francisco (UCSF), treats >2600 PWH; 
MetroHealth’s HIV Clinic in Cleveland, Ohio, has 1700 active 
patients with HIV in the practice; and the UPenn HIV Clinic 
serves 2500 PWH across 2 sites in Philadelphia. Providers at 
each of these clinics have been using LA LEN in combination 
with LA CAB for select patients since the approval of LA LEN 
in December 2022 by the Food and Drug Administration 
(FDA). We assembled a case series of patients prescribed LA 
LEN and LA CAB from these 4 clinics from February to 
October 2023.

Every patient in this case series had oral ART options avail-
able to them, which would be active against the virus despite 
mutations, but each individual reported challenges taking 
oral ART as prescribed and preference for injectable treatment. 
Each of these individuals were thereby offered an injectable 
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regimen by their clinicians. We required patients to have had at 
least 1 viral load measurement after starting LEN to be included 
in the case series, along with information on baseline demo-
graphic variables collected in the medical record. Providers 
did not select this regimen for patients who had viral resistance 
mutations that conferred resistance to CAB [20].

Variables Collected and Ethical Approval

The following data points were abstracted from the medical re-
cord and reported for this case series for each patient on LA 
LEN/CAB: sex, gender, age, race, ethnicity, current housing sta-
tus, substance use, viral load (VL) before starting LEN/CAB, 
duration between CAB doses (every 4 or 8 weeks given as 
400 and 600 mg, respectively), whether injectable RPV was 
also given, viral mutations in the NNRTI or INSTI class 
(with details on which mutations), time on the regimen, and 
LEN injection site reaction information. The primary outcome 
of this analysis was the proportion of patients who achieved VS 
(HIV RNA <75 copies/mL) after initiation of LEN/CAB. We 
also report time to VS.

Patient Consent

The MD/PharmD authors of this report are all directly involved 
in the care of the patients included in this case series, and there-
fore reviewed the medical records of the patients for the pur-
poses of clinical care and for this case series. The design of 
the work has been approved by the local ethical committees 
at the 4 academic medical centers (MetroHealth, UCSF, 
UCSD, UPenn). Each clinic had permission from its local insti-
tutional review board (IRB) to report retrospective patients 
from their clinics without patient identifiers for the purpose 
of clinical quality improvement. This case series does not in-
clude any patient identifying information.

RESULTS

A total of 34 patients who were started on LA LEN and LA CAB 
(with or without LA RPV) at UCSF, UCSD, MetroHealth/ 
CWRU, and UPenn were included in this case series. Data 
were collected from February to October 2023. All patients 
were administered intramuscular CAB as a “direct-to-inject” 
agent without an oral lead-in, and all patients received two 
600-mg loading doses of LEN (on 2 consecutive days) with the 
subcutaneous injection. Table 1 shows the characteristics of the 
34 patients: 76% male gender; 24% cis/trans female; 42% Black; 
36% Latino/a; median age (range) 47 (28–75) years. Nearly three- 
fourths (24/34; 70.6%) received LA CAB (600 mg) every 8 weeks, 
with the remainder (10/34; 29.4%) receiving LA CAB (400 mg) 
every 4 weeks. While barriers to taking daily oral regimens varied, 
55% reported housing insecurity, substance use, or both.

The patients are grouped in Table 1 by the reason for being 
offered LA LEN and LA CAB. The reasons for either adding LA 

LEN to LA CAB/RPV (67%) or using LA LEN/CAB without LA 
RPV (33%) were as follows: documented/suspected NNRTI 
mutations (n = 21, 59%); minor INSTI mutations (n = 5, 
15%), in which case LEN + CAB/RPV was used; high VL 
when switching or starting LA ART (n = 6, 18%); or continued 
viremia on CAB/RPV alone (n = 5, 15%), leading to the addi-
tion of LEN. One patient was started on LA LEN + LA CAB/ 
RPV due to a high body mass index, and another experienced 
intolerance to LA RPV, with the development of a flu-like reac-
tion. Injection site reactions on LA LEN were reported in 44% 
(32% grade 1, 12% grade 2). Two of the patients discontinued 
LA LEN due to injection site reactions.

Overall, 16 (47%) were virologically suppressed at baseline 
before starting a regimen including LA LEN. All patients 
but 2 (32/34, 94%) achieved virologic suppression (VL 
<75 copies/mL) after starting LA LEN + LA CAB +/− LA 
RPV at a median (range) of 8 (4–16) weeks. All 21 patients 
with documented or suspected NNRTI mutations (11 with 
VS at baseline; 10 without VS at baseline) maintained or 
achieved VS.

DISCUSSION

We present the first case series of patients on a novel combina-
tion of long-acting ART with subcutaneous lenacapavir and in-
tramuscular cabotegravir among patients with HIV. Among 
these US-based patients, all of whom experienced challenges 
to taking oral ART (the main reason for the prescription 
of LA ART), we found that the most common reason for use 
of this particular off-label combination was the presence of 
NNRTI mutations. Overall, viral suppression doubled from 
47% at baseline to 94% following initiation of the combination 
of LA LEN and LA CAB. Patients with documented or suspect-
ed NNRTI mutations all achieved VS on LA LEN and LA 
CAB [21].

Although a case series alone cannot lead to changes in treat-
ment guidelines, the demonstration that the combination of LA 
LEN and LA CAB seems to have preliminary effectiveness (with 
a doubling in VS rate to >90% in this small cohort) can provide 
proof of concept to support a trial of this regimen. Of note, 
the rates of virologic failure and resistance were lower in 
the ATLAS study (CAB given every 4 weeks) [22] than the 
ATLAS 2M study (CAB given every 8 weeks) [23]. When 
CAB is provided in combination with LEN for patients with ad-
herence challenges, an initial frequency of administering the 
CAB every 4 weeks, rather than every 8 weeks, may be prudent 
pending further study. However, in terms of implementation, 
providing CAB every 8 weeks may be easier with another 
medication—LEN given every 6 months. We did not have 
difficulties obtaining the LEN for use in our patients with 
HIV as it is newly approved for patients with resistant HIV 
and our patients generally had viral resistance (mainly to 
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NNRTIs). However, for implementation, each clinic did need 
to set up a tracking system, a call reminder system for patients, 
and a way to administer injections rapidly without long waiting 
times.

The field of LA ART is relatively young and remains restrict-
ed to the only approved treatment combination of LA CAB/ 
RPV. Although this regimen shows promise as a switch regi-
men for patients on oral ART with virologic suppression and 
data on its use among patients with viremia with ongoing ad-
herence challenges are accumulating [8–10], LA CAB/RPV 
cannot be used in patients with underlying resistance muta-
tions to RPV. In the global context, these restrictions are con-
cerning given that a combination of efavirenz/tenofovir 
disoproxil fumarate (TDF)/lamivudine (or emtricitabine 
[XTC]) was the recommended first-line therapy for >15 years 
in both high-income and LMICs (until the World Health 
Organization switched to a recommendation of DTG/TDF/ 
XTC as first-line therapy in 2019) [24]. With the widespread 
use of efavirenz worldwide until recently, and the relatively 
low genetic barrier to resistance for efavirenz, mutations to 
NNRTIs are more prevalent than mutations to any other class 
of ART medications. The prevalence of NNRTI mutations in 
many countries in Sub-Saharan Africa can range from 10% to 
>20%, with an estimated rate of RPV resistance of up to 
16.6% by the latest WHO surveillance report [13].

In the late 1990s and early 2000s, oral ART was widely acces-
sible mainly in high-income countries, while access to oral ART 
in LMICs was poor. This disparity in access to ART contributed 
to divergent HIV outcomes between high-income countries 
and the rest of the world and remains a historical blight on 
the global response to HIV. As new LA agents are being devel-
oped, we call for a trial of LA LEN and LA CAB for those with 
NNRTI resistance. The fact that these compounds are each 
owned by a different company may initially present a barrier 
to a larger study. However, these companies have each ex-
pressed a commitment to widening access and decreasing 
health inequities in working toward ending the HIV pandemic. 
The combination of oral dolutegravir (DTG) and lamivudine 
(3TC) was first studied in a small cohort (PADDLE) of 20 par-
ticipants [25] before later phase studies eventually led to its ap-
proval. The companies that make LEN and CAB have now 
expressed interest in a small PADDLE-like study of LEN/ 
CAB initially among participants with NNRTI resistance to 
be conducted in the AIDS Clinical Trials Group (ACTG), 
now renamed Advancing Clinical Therapeutics Globally for 
HIV/AIDS and Other Infections. The benefit of unique designs 
for trials of LA ART is currently being debated [26], with 
single-arm trials being considered for patients with challenges 
taking oral ART, given that the rate of virologic suppression in 
this patient population is unacceptably low [16].

The presentation of this case series serves as a call for a trial 
of this novel LA ART combination among individuals with Ta
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adherence barriers to oral ART and NNRTI resistance. Trials of 
LA ART are necessary, with meaningful collaboration across 
industry, academia, HIV providers, and patient advocates, to 
ensure that the significant population of people with HIV 
and NNRTI mutations are not left behind. This case series 
serves as one example of a call from HIV providers across the 
United States for a trial of LA LEN and LA CAB among PWH.
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