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Drug Cabotegravir tablets (Vocabria), cabotegravir extended-release injectable suspension, and
rilpivirine extended-release injectable suspension (Cabenuva)

Indication Cabotegravirtablets are indicated, in combination with rilpivirine tablets, as a complete

regimen for short-term treatmentof HIV-1 infection in adults who are virologically stable and

suppressed (HIV type 1 [HIV-1] ribonucleic acid [RNA] < 50 copies/mL) as:

e anorallead-intherapy to assess tolerability of cabotegravir prior to initiating
cabotegravir and rilpivirine extended release injections;

e oralbridging therapy for missed cabotegravir and rilpivirine extended release injections.

Cabotegravir and rilpivirine extended-release injectable suspensions are indicated:

e asacompleteregimen forthe treatmentof HIV-1 infection in adults to replace the
current antiretroviral regimen in patients who are virologically stable and suppressed
(HIV-1 RNA <50 copies/mL).

Reimbursementrequest As per indication

Dosage form(s) and route of Oral: cabotegravir tablets (30 mg)
El il el ) =T e RSN le 1 [E)M Intramuscular injection: cabotegravir (600 mg/3 mL,400 mg/2 mL) and rilpivirine (900 mg/3
mL,600 mg/2 mL)long-acting suspensions

REEUGNOEUEGERGIEVWAEIGVEVYAN Standard
NOC date February 14, 2020 (anticipated)

.
Sponsor | ViiV Healthcare ULC

Executive Summary

Introduction

HIV type 1 (HIV-1) is one of the two types of viruses that cause HIV infection and is
responsible for the majority of HIV infections worldwide X HIV-1 is transmitted via body fluids
such as blood, semen, genital secretions, and breast milk, and mostcommonly from
unprotected sexual intercourse or through sharing contaminated needles and syringes with
an infected person.2HIV-1 gradually weakens the immune system by selectively destroying
cluster of differentiation 4 positive (CD4+) immune cells, thereby compromising the immune
system’s ability to mountan effective immunological response to opportunistic pathogens
over time.®In 2017, the reported incidence rate of HIV-1 was 6.5 per 100,000 in Canada,
translating to 2,402 newly reported cases per year.* Ontario (38.9%) and Quebec (27.9%)
accounted for the highestproportion of HIV-1 cases in 2017, while Saskatchewan (15.5 per
100,000) and Quebec (8.0 per 100,000) had the two highestdiagnosis rates across the
provinces. Of the differentdemographic and high-risk features, the 30 to 39 year age group,
White, males, and gay, bisexual, and other men who have sex with men constituted the
highestproportion of reported cases.*

People with HIV-1 are primarily treated with antiretroviral therapy (ART), which helpsto
lowerthe level of HIV-1 in the body, slow the spread of the virus, and facilitate the function
of the immune system.®> According to the US Departmentof Health and Human Services
(DHHS) Guidelinesforthe Use of Antiretroviral Agentsin Adults and Adolescents Living
with HIV, the goals of antiretroviral (ARV) regimens are to: maximally and durably suppress
plasmaHIV-1ribonucleic acid (RNA) below detectable limits (<50 copies/mL); restore and
preserve immunologic function (increase CD4+ cell counts); reduce HIV-1-associated
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morbidity; prolong the duration and quality of survival; and prevent HIV-1 transmission. For
treatment-experienced patients with viral suppression, the DHHS guidelines recommend
selecting a new ARV regimen based on the patient’s previous ART history, including
virologic responses, past ART-associated toxicities and intolerances, resistance test
results, drug-drug interactions, and pill burden, in addition to other non-clinical
considerations. ART is a lifelong commitmentand requires a high degree of adherence.>To
reduce pill burden and ensure long-term resistance, a number of single-tabletregimens
(STR) of two- or three-drug combinations of ARTs have been developed and are currently
marketed in Canada.

The objective of this systematic review was to evaluate the beneficial and harmful effects of
the cabotegravir plusrilpivirine (CAB + RPV) regimen for the treatment of HIV-1 infection in
adultswho are virologically suppressed (HIV-1 RNA < 50 copies/mL). The CAB + RPV
regimen consists of separate once-monthly injections with CAB and RPV preceded by an
oral lead-in phase during which oral CAB tablets are taken in combination with RPV tablets
(RPV tablets are marketed in Canada as Edurant) for at least 28 days. CAB is an integrase
strand transferinhibitor (INSTI) that inhibits HIV-1 integrase by binding to the integrase
active site and blocking the strand transfer step of retroviral DNA integration which is
essential forthe HIV-1 replication cycle.® RPV is a diarylpyrimidine non-nucleoside reverse
transcriptase inhibitor (NNRTI) of HIV-1. RPV activity is mediated by non-competitive
inhibition of HIV-1 reverse transcriptase.® CAB tablets are indicated in combination with
RPV tablets (marketed in Canada as Edurant) as a complete regimen for short-term
treatmentof HIV-1 infection in adults who are virologically stable and suppressed (HIV-1
RNA < 50 copies/mL) as:

e an orallead-in to assess tolerability of CAB prior to initiating CAB and RPV injections

e oral bridging therapy formissed CAB and RPV injections.

CAB and RPV extended release injectable suspensions are indicated:

e as acompleteregimen forthe treatmentof HIV-1 infectionin adults to replace the current
antiretroviral regimen in patients who are virologically stable and suppressed (HIV-1 RNA
< 50 copies/mL).®

The Health Canada—recommended dosing forthe CAB + RPV regimen consists of three
distinct phases:

1. Oral lead-in phase:one CAB 30 mg tablet taken together with one RPV 25 mgtablet
2. Initiationinjections of CAB + RPV (600 mg + 900 mg, 3 mL each)
3. Continuation injections of CAB + RPV (400 mg + 600 mg, 2 mL each)

Stakeholder Engagement

Patient Input

Five patientgroup submissions were received from the following organizations: the
Canadian TreatmentAction Council (CTAC), the AIDS Committee of Ottawa (ACO), the
Alliance for South Asian AIDS Prevention (ASAAP), and a jointsubmission from fournon-
profitgroups working in sectors of gay and queer men’s health with a focus on HIV
prevention. Patientperspectives were obtained from a consultation workshop in Toronto,
online surveys, and informally from staff and patients through personal experiences and
community-based work. The following is a summary of key input from the perspective of the
patientgroups.
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Patients are generally able to manage their symptoms and disease progression; however,
they are susceptible to inflammation and noninfectious comorbidities. Patients indicated
that stigma, discrimination, and resulting stress are major obstacles to their well-being. The
physical and mental state of patients can often be exacerbated by various social
determinants of health, including accessto treatment, experience of health care
professionalsin treating patients with HIV-1, and the availability of resources.

Patients noted that their treatments were generally effective atsuppressing viral load and
resulted in improved health-related quality of life (HRQoL) and ability to engage in daily
activities. Adhering to a daily medicationis a challenge according to patients, which in part,
is attributable to medication fatigue. Instances of treatment-associated side effects and
failure to achieve viral suppression despite trying multiple treatments were noted; thus, the
patientinput emphasized the importance of having the maximum possible treatmentoptions
available.

The expectations from CAB + RPV were similar acrossthe five submissions. Patients
welcomed the idea of a once-monthlyinjection, which is expected to reduce stigma by
providing patients with more privacy and discretion around living with HIV-1. In addition,
patients expected that a reduction in pill burden would improve adherence and
consequentlyimprove viral suppression. One patientgroup included the experience of a
patienton CAB + RPV, who reported having fewer side effects, and the ability to be more
socially engaged both in the workplace and their private life, which led to improved self-
esteem.

The jointsubmission from ACT, MAX, Edmonton Men’s Health Collective (EMHC), and
Community-Based Research Centre (CBRC, Vancouver) also broughtforward a concern
abouta lack of service providers and questions aboutimplementation of the CAB + RPV
regimen. They wanted to know how the health system will ensure that the service is
delivered by properly trained providers.

Clinician Input?

There are many available ARV STRs and other ARV combinations currently onthe
Canadian marketthatare effective, tolerable, and potentially convenient. There are no
major gapsin treatmentin terms of tolerability or effectiveness.

The CAB + RPV regimen would likely be mostused by patients already doing well on oral
therapy who wish to be freed from taking daily oral therapy. Less frequently, but perhaps
more importantly, this combination would likely be used as first-line or switch therapy for
those with proven or anticipated difficulties with adherence, which may be the result of
mental health problems, chaotic lifestyle, and so forth. Undetectable HIV-1 viral load can be
usedto determine whether a patientis responding to treatmentin clinical practice. In
addition, patientadherence and satisfaction should be considered when assessing clinically
meaningful response to treatment. It would be reasonable to assess treatmentresponse
every six months. The discontinuation of injectable CAB + RPV would lead to prolonged
suboptimal drug levelsin the blood, with the potential forthe developmentof virologic
resistance to either componentof the therapy and related drugs. As such, discontinuation of
this therapy mandates the use of effective alternative (oral) ARV therapy for approximately
six months.

! This information is based on information provided in draft form by the clinical expert consulted by CDR reviewers for the purpose of this review.
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Overall, the CAB + RPV regimen appears to be an effective, safe, and well-tolerated
therapy for HIV-1. The convenience of amonthly injection may be offsetby the
inconvenience and costof administering the injections, the need forreasonable adherence
atthe initiation of treatment (the oral treatmentphase), and the care taken with
discontinuation, asthe risk of developing virologic resistance to the NNRTIs and/or INSTIs
would be significantif the injections were stopped and no other therapy provided.

Clinical Evidence

Pivotal Studies and Protocol Selected Studies
Description of Studies

Two similarly designed phase llltrials were included in the review: FLAIR” (N = 566) and
ATLAS® (N = 618). Both were multi-centre, active-controlled, open-label (OL), noninferiority,
randomized controlled trials (RCTs) conducted in HIV-1 infected adults. FLAIR enrolled
ART-naive patientswhereas ATLAS enrolled ART-experienced patients who were on a
stable ARV regimen. Patientsin both trials initiated the CAB + RPV regimen after viral
suppression with ART was achieved. Treatment-naive patientsin FLAIR underwenta 20-
week induction phase at the beginning of the trial, during which they received
abacavir/dolutegravir/lamivudine (ABC/DTG/3TC) or DTG with a non-ABC nucleoside
reverse transcriptase inhibitor (NRTI) backbone (among HLA-b5701 positive patients) for
20 weeks. Patients who achieved virologic suppression (HIV-1 RNA < 50 copies/mL) atthe
end of the induction phase entered the maintenance phase. The ATLAS trial enrolled ART-
experienced patients who were on a stable ARV regimen (containing two NRTIs plus an
integrase inhibitor [INI], NNRTI, or a protease inhibitor [PI]) and did not have an induction
phase;eligible patients directly entered the maintenance phase. During the maintenance
phase of both trials, patients were randomized (1:1) to continue their current ART (CART)
or were switched to the CAB + RPV regimen. The CAB + RPV treatmentregimenin the
switch group was implemented in three stages: an oral lead-in period, in which patients
received oral CAB + RPV (30 mg + 25 mg) once daily for at least four weeks, followed by
intramuscular (IM) initiation injection of CAB + RPV (600 mg + 900 mg), and continuation
doses of CAB + RPV (400 mg + 600 mg) every four weeks thereafter. Randomization was
stratified by the following factors: sex at birth (both trials), HIV-1 RNA level at induction
baseline (FLAIR only), and baseline third agent class (ATLAS only).

The primary efficacy outcome in both trials was the proportion of patients with virologic
failure (HIV-1 RNA = 50 copies/mL)at week 48, using the FDA-defined Snapshotalgorithm
(Missing, Switch, or Discontinuation = Failure; intention-to-treat-exposed [ITT-E]
population). The noninferiority margin was setat 6% for the primary efficacy outcome. In
addition, the following secondary efficacy outcomes were measured: the proportion of
patients that achieved virologic suppression (HIV-1 RNA < 50 copies/mL) as per the
snapshotalgorithm (with noninferiority margin of —10%), CD4+ cell countovertime, and a
number of HRQoL end points, including HIV Treatment Satisfaction Questionnaire status
and change version (HIVTSQs and HIVTSQc), Perception of Injection (PIN), Chronic
Treatment Acceptance Questionnaire (ACCEPT), HIV/AIDS-targeted quality of life (HAT-
Qol), Short Form (12) Health Survey (SF-12), and Numeric Rating Scale (NRS). The
duration of the maintenance phase was 100 weeksin FLAIR and 52 weeksin ATLAS,
following which patientsin both trials entered an extension phase and: (a) continued to
receive the CAB + RPV regimen; (b) switched to the CAB + RPV regimen from CART; or
(c) discontinued from the study (currently ongoing, data not available).
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The sponsor conducted a pre-planned pooled analysis of the FLAIR and ATLAS trials, and
the data informed the economic analysisin the CADTH pharmacoeconomic report. The
individual FLAIR and ATLAS trials were not sufficiently powered for a 4% noninferiority
margin as recommended by the FDA for switch trialsin HIV-1; the recommended
noninferiority margin of 4% was applied to the pooled analysis. Detailed results of the
pooled analysis are presented in Appendix 3.

Efficacy Results

The treatmentperiod relevantfor this review is the maintenance phase up toweek 48,
including the oral lead-in and the IM injection period. Accordingly, data for all outcomes are
presented from maintenance baseline (i.e.,assessments occurring ator after randomization
in the maintenance phase).

Overall, the treatmentarmsin each trial had comparable virologic responses. Virologic
failure (HIV-1 RNA = 50 copies/mL at week 48 using the FDA Snapshotalgorithm) was
seenin 2.1% and 2.5% patientsin the CAB + RPV and CART groupsin FLAIR,
respectively,and 1.6% and 1.0% patients inthe CAB + RPV and CART groupsin ATLAS,
respectively. The between-treatmentdifferences were —0.4% (95% confidence interval [CI],
-2.81t02.1) and 0.6% (95% ClI, -1.2 to 2.5), respectively. In both cases, the pre-specified
noninferiority margin of 6% was met, as the upper bound of the 95% ClI for the adjusted
treatmentdifference between CAB + RPV and CART was below 6%. Per-protocol (PP)
analyses supported the conclusion of noninferiority.

A similar proportion of patients with virologic suppression (HIV-1 RNA < 50 copies/mL at
week 48 using the FDA Snapshot algorithm) was also seen in both treatmentgroups across
trials. The proportion of patients with virologic suppression was 94% versus 93% in the

CAB + RPV and CART groups, respectively, in FLAIR, and 93% versus 95% between CAB
+ RPV and CART, respectively,in ATLAS. Treatmentdifferencesin FLAIR and ATLAS
were 0.4% (95% Cl, —3.7 to 4.5) and —3.0% (95% CI, —6.7 to 0.7), respectively. Both trials
metthe pre-specified noninferiority margin of 10% since the lower limit of the 95% ClI of the
difference in virologic suppression rate between the two treatmentgroups was greaterthan
—10%. These findings were consistentin the PP population.

Subgroups of interestin this review included sex at birth, CD4+ cell count, and HIV-1 RNA
level priorto suppressive ARV regimen, all of which were assessed in FLAIR since patients
in this trial were ART-naive at enrolment. None of the three subgroups showed any
statistically significantdifference between the treatmentgroups with respectto virologic
failure or virologic suppression. In ATLAS sex at birth did not show any statistically
significantdifference between treatmentgroups for virologic failure or suppression.

CD4+ cell countsincreased from baseline in all patients, irrespective of treatmentarms.
The average increase in FLAIR was 40.2 and 79.9 cells/mm 3from baseline in the CAB +
RPV and CART groups, respectively. In ATLAS, the mean change from baseline atweek
48 was 9.9 and 19.4 cells'/mm?3inthe CAB + RPV and CART groups, respectively.
However, between-treatmentdifferences within trials were not assessed statistically.

A numberof HRQoL measureswere included in both trials. Of these, the assessment of
HIVTSQs total score between the treatmentgroups and the change from baseline inthe
PIN questionnaire within the CAB + RPV group were part of the pre-specified statistical
testing hierarchy. The remaining HRQoL outcomes are discussed in the Results section of
this report. The HIVTSQ is a HIV-specific questionnaire thatassesses treatment
satisfaction in patients with the disease, with higher scores indicative of a greater level of
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satisfaction. In both trials, the HIVTSQs total score was comparable between the treatment
groups at baseline. The adjusted mean differences in HIVTSQs score at week 44 between
the two treatmentgroupswere 0.7 (95% Cl, —-0.4t0 1.9; P = 0.22)and 5.68 (95% CI, 4.37
t0 6.98; P <0.001)in FLAIR and ATLAS, respectively.

The PIN questionnaire evaluates patients’ perception of pain and injection site reactions
(ISRs) following injections and was administered only to patientsin the CAB + RPV group
since the comparator group received oral ARV therapy and therefore was not susceptible to
ISRs. The total score for PIN was not calculated; pre-specified statistical testing was
performed for the domain of acceptability of ISRs. In both trials, a statistically significant
change inthe above domain of PIN was found atweek 48 from baseline (mean score
change from week 5: —-0.40 and —0.54 in FLAIR and ATLAS, respectively; P < 0.001in both
cases); however, the P value for FLAIR could not be declared statistically significantdue to
failing multiple testing sequence in the hypothesis prior. The remaining HRQoL outcomes
suggestan improvementin patients’ HRQoL associated with CAB + RPV treatment
compared with CART or compared with baseline. However, analyses of these statistical
comparisons were notcontrolled for multiplicity. Additionally, a minimum important
difference was notfound for any of these measures, presenting additional challengesin
interpreting the results.

Among other efficacy end points, resistance to the study medications occurred infrequently.
Adherence to the planned treatmentschedule for CAB + RPV administration was highin
both trials (98% of the CAB + RPV injections were administered within seven days of the
planned treatmentwindow), with few injections administered outside of the allowable
treatmentperiod.

Harms Results

This review focuses on safety results through the maintenance phase, including the oral
lead-in and injection periods (safety outcomes specific to the oral lead-in period are
summarizedin Table 15). Patients in the CAB + RPV group reported more adverse events
(AES) (> 90%) compared with the CART group (range 71% to 80%) across trials. Overall,
the mostfrequent AEs (incidence of 2 10% in any group) across the trials included injection
site pain, nasopharyngitis, injection site nodule, headache, upperrespiratory tractinfection,
injection site induration, and diarrhea. The imbalance in AEsin the CAB + RPV group was,
in part, due to ISRs resulting from the monthly IM injections (overall frequency 86% and
83% in FLAIR and ATLAS, respectively). However, the incidence of non-ISRAEs also
occurred at a higher frequencyinthe CAB + RPV group (87% versus 80% between CAB +
RPV and CART in FLAIR, respectively; and 86% versus 71% between CAB + RPV and
CART in ATLAS, respectively). This may be explained by the selection of patientsin both
trials, where patients receiving CART had been on a stable ARV regimen for more than six
months (ATLAS) or may have developed tolerance through CART induction treatment
(FLAIR), bothresulting in a longer exposure to CART compared to CAB + RPV to develop
tolerance.

There were no fatal serious adverse events (SAEs) across the trials and the incidence of
nonfatal SAEs and withdrawal from the study due to adverse events (WDAESs) was low (<
6%) and comparable between the treatmentgroups. More patientsin the CAB + RPV group
withdrew from the study, primarily due to ISRs. Two cases of deaths were registered
through the duration of the two trials; one case of possible homicide during the induction
phasein FLAIR (patientsin the CAB + RPV group),and one case of methamphetamine
overdose during the maintenance phase in ATLAS (patientin the CART group). Notable
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harmsidentified inthe CADTH review protocol included ISRs, depressive disorders,
hepatotoxicity, skin reactions, hypersensitivity, bone-related AEs, and renal function. ISRs
were reported for the CAB + RPV group only, and were the mostfrequently reported AEsin
patients receiving CAB + RPV. Injection site pain (> 75%), nodules (12% to 16%), and
induration (10% to 13%) were the three most common forms of ISR events. The majority of
ISRs (88%) were resolved within seven days, and were grade 1 or 2 in severity. In both
trials, the incidence of ISRs decreased overtime resulting from areduction inthe number of
patients reporting pain. These patterns were consistent with the clinical expert’'s speculation
for CAB + RPV injection. The remaining notable safety end points occurredin a small
number of patients, or were absentin either group. Laboratory biomarkers remained stable
and showed no signs of abnormal patterns overtime.

Table 1: Summary of Key Results from Pivotal and Protocol Selected Studies

Outcomes FLAIR ATLAS
CAB + RPV CART CAB + RPV CART
Virologic failures
HIV-1 RNA 2 50 copies/mL at week 48,n/N (%) 6/283 (2.1) 7/283 (2.5) 5/308 (1.6) 3/308 (1.0)
(ITT-E population)?
Adjusted differencein proportion, % (95% CI) -0.4 (-2.8t0 2.1) 0.6 (-1.2t0 2.5)
NI met at 6% NI metat 6%
Reasons for virologic failures, n (%):
Data in window not below threshold 2(0.7) 2(0.7) 1(0.3) 1(0.3)
Discontinued for lack of efficacy 4(1.4) 3(1.1) 3(1.0) 2(0.6)
Discontinued for other reason 0 2(0.7) 1(0.3) 0
Change in background therapy 0 0 0 0
Virologic suppression
HIV-1 RNA < 50 copies/mL at week 48, n/N (%) 265/283 (94) 264/283 (93) 285/308 (93) 294/308 (95)
(ITT-E population)?
Adjusted difference in proportion, % (95% CI) 0.4 (-3.7t04.5) -3.0(-6.7t0 0.7)
NI metat—-10% NImetat—-10%
HIVTSQs — Change from baseline in total treatment satisfaction score in ITT-E population — (adjusted, LOCF)
Baseline, n 259 266 302 298
Baseline, mean (SD) 59.3 (7.37) 59.1 (7.55) 55.25(9.14) 55.40(8.68)
Week 44, n 281 275 306 303
Week 44 score, mean (SD) 60.9 (7.25) 59.6 (7.64) 61.31(6.63) 56.03(9.83)
Adjusted change from baseline at week 44, n 257 256 300 294
Adjusted mean [SD] (95% CI) 1.3[8.63](0.5 0.5[7.33](-0.3 6.12 (5.21to 0.44 (-0.48t0
to 2.1) to 1.4) 7.03) 1.37)
Difference (95% Cl); P value 0.7(0.4t01.9); P=0.22 5.68 (4.371t0 6.98); P <0.001
PIN® — Change from week 5¢in the acceptability of ISRsY domain scores in ITT-E population — (LOCF)
Week 5, n 270 NA 296 NA
Week 5 score,mean (SD) 2.08 (1.03) 2.10(1.03)
Week 48, n 278 303
Week 48 score, mean (SD) 1.66 (0.78) 1.56 (0.80)
Change from week 5, n 270 296
Change from week 5, mean (SD) —-0.40(0.94) —0.54(1.08)
P value <0.001 <0.001
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AEs, n/N (%) 267/283 (94) 225/283 (80) 294/308 (95) 220/308 (71)
SAEs, n/N (%) 18/283 (6) 12/283 (4) 13/308 (4) 14/308 (5)
WDAES, n/N (%) 9/283 (3) 4/283 (1) 13/308 (4) 5/308 (2)
Deaths, n/N (%)f 0 0 0 1

AE = adverse event; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; Cl = confidence interval; HIV-1 = HIV type 1; HIVTSQs = HIV
Treatment Satisfaction Questionnaire status version; ISR = injection site reaction; ITT-E = intention-to-treat—exposed population; LOCF = last observation carried forward;
NI = noninferiority; PIN = Perception of Injection; RNA = ribonucleic acid; SAE = serious adverse event; SD = standard deviation; WDAE = withdrawal due to adverse
event.

& Using the FDA Snapshot algorithm.

>Only applicable to the CAB + RPV group since they received injection only.

¢ Baseline for PIN; this was the first week that patients assigned to the CAB + RPV group received the injectable formulation.
4 Only domain in PIN that was compared statistically and controlled for multiplicity.

¢ Safety data presented for maintenance phase, not separated by oral lead-in and injection period.

"In addition to one death observed during the maintenance phase in ATLAS, one death occurred during the induction phase in FLAIR in a patient in the CAB + RPV
group. The cause of death was possible homicide.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.?
Critical Appraisal

The two studiesincluded in this review, FLAIR and ATLAS, were generally conducted well
with sound methodology. The main limitation is that both trials were OL in design, which
may bias the results if assessmentof the trial outcomes are impacted by known treatment
assignment. However, efficacy and safety end points measured in blood or plasma were
measured in an objective manner, and therefore less likely to be affected by reporting and
recall bias. Nonetheless, the possibility remains thatascertainmentof treatmentallocation
influenced patientreporting of subjective outcomes (especially HRQoL).

Both trials assessed a number of HRQoL outcomes; however, mostof these measures had
limited to no evidence of validity or responsiveness and were lacking an established
minimal importantdifference (MID), particularly in patients with HIV-1. Evidence of reliability
was documented for ACCEPT,HAT-QoL, and HIVTSQ (both versions) but not for the other
instruments used to measure HRQoL. There is a potential for biasin the assessmentof
HRQoL outcomes, especially those administered exclusively to the CAB + RPV group that
are focused on assessing the patient’s experience with the CAB and RPV injections. There
is potential for patientsto rate their answerto the HRQoL scales worse on the first
exposure to injection due to relative unfamiliarity with the regimen and the higher volume of
the initial injection; scores on the HRQoL measure may become more positive as patients
become more comfortable with the injections as treatment progresses. Overall, the changes
in various HRQoL scores at week 44 or 48 compared to that at baseline were relatively
small and were likely suffering from random error and/or missing data. Moreover, the
between-group differences were highly inconsistentacross the two trials despite of the
similarity of trial design, duration, and identical outcome measures.
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According to the clinical expertconsulted by CADTH, the baseline demographic and clinical
characteristicsin FLAIR and ATLAS were generally reflective of treatment-experienced,
virologically suppressed patients in a Canadian setting. However, it was noted that the
proportion of injectable drug users constituted no more than 5% of the trial population; a
higher proportion of injectable drug users are seen in clinical practice. It was also noted that
patientsin ATLAS were likelyto be treatmentadherentand fairly homogeneous, whereas
FLAIR likely included a broad selection of patients with unknown adherence record prior to
the trial.

The comparators used in the trials included many of the recent ARV regimens commonly
prescribed in clinical practice. Patients in the comparatorarm in FLAIR primarily received
ABC/DTG/3TC through the maintenance phase. The ATLAS trial compared the CAB + RPV
regimen againsta combination of oral ARTs; therefore, the comparative efficacy and safety
of individual ARTs are unknown. However, this is unlikely to affectthe generalizability of the
trial as patients had exposure to a wide variety of oral ARTSs.

Conclusions

Results from two OL RCTs (FLAIR and ATLAS) in HIV-1 infected virologically suppressed
patients demonstrated that once-monthly injections of CAB + RPV are noninferior to oral
CART with respectto virologic failure (HIV-1 RNA = 50 copies/mL) and virologic
suppression (HIV-1 RNA < 50 copies/mL) atweek 48. CAB + RPV may be associated with
small benefits of HRQoL over CART, including patient’s satisfaction and acceptance of
treatment; however,the HRQoL results are inconclusive and associated with many
uncertainties. The safety profile of CAB + RPV did not show any additional signs of
concern. While patientsin the CAB + RPV group reported more AEs, the majority were a
result of ISRs, which were mostly resolved within a week, and not of concern according to
the clinical expert.

Long-term trials of the CAB + RPV regimen are ongoing, with a planned duration of 120 to
148 weeks. Results of these trials will provide more conclusive evidence of the durability of
the IM CAB + RPV regimen. Overall, CAB + RPV is an effective regimen with no major
safety concernsand could be a new treatmentoption in virologic-suppressed patients.
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Introduction

Disease Background

HIV-1 is one of the two types of viruses that cause HIV infection and isresponsible for the
majority of HIV infections worldwide.t HIV-1 is transmitted via body fluids such as blood,
semen, genital secretions, and breast milk.2HIV-1 gradually weakens the immune system
by selectively destroying CD4+immune cells, which are critically importantin helping the
body fightinfection. This compromises the immune system’s ability to mountan effective
immunological response to opportunistic pathogens overtime.3HIV-1 infection can
progressto AIDS and ultimately death if leftuntreated. The fatality of HIV-1 has been
significantly reduced since the mid-1990s after the invention of highly active forms of ART.5
Treatments are aimed atlowering the level of HIV-1 inthe body, thereby slowing the spread
of the virus and helping the immune system respond to otherinfections. Treatmentwith
ART has provided patients an opportunity to live a longer, healthier life with a decreased
risk of transmitting the virus to others. Newer ARTs have significantly reduced HIV-1—
associated morbidity and mortality and HIV-1is largely considered a manageable chronic
condition. Starting treatmentearly can increase the probability of living a near-normal
lifespan.® Patients consulted for this review indicated that stigma and HRQoL are still a
major concern despite the clinicalimprovements in treatment.

A recently published HIV-1 surveillance report* estimated that, in Canada, the incidence
rate of HIV-1 was 6.5 per 100,000, or 2,402 newly reported cases in 2017. There wasan
increase inincidence rate of 3% compared with 2016 and an increase of 17.1% since
2014.4 Overall, there was a decrease in the annual diagnosis rate between 1996 and 2000
(14.2 per100,000to 10.2 per 100,000), followed by anincrease in 2001 (10.6 per 100,000),
and a plateau until 2008 (11.7 per 100,000).*A slightdecrease in the national rate followed
until 2014 (8.8 per 100,000). Since then, a slightincrease has been observed (9.9 per
100,000in 2017). Ontario accounted for the highestnumber and proportion of reported
HIV-1 cases in 2017 (38.9%), followed by Quebec (27.9%), Alberta (11.7%), and British
Columbia (7.8%).4 The provincial and territorial HIV-1 diagnosis rates varied notably across
the country, with the highestdiagnosisrates found in Saskatchewan (15.5 per 100,000) and
Quebec (8.0 per 100,000), followed by Manitoba, Alberta, and Ontario (6.6 per 100,000 in
each province).* In 2017, the diagnostic rate for males (9.9 per 100,000 population) was
higherthan for females (3.2 per 100,000 population).* The 30 to 39 year old age group
represented the highestnumber of new HIV-1 cases (31.2%), followed by 50 years or older
(22.9%), and 40 to 49 years (22.4%). Among adults with known exposure (60.2% of all
cases), the mostcommon exposure categories were “gay, bisexual, and other men who
have sex with men” (46.4%), followed by heterosexual contact (28.7%), and injection drug
use (16.3%).# Race and ethnicity distribution showed thatthe following races accounted for
the mostcommonly reported HIV-1 cases: White/Caucasian (34.5%), Black (25.3%), and
Indigenous (20.1%).4

Standards of Therapy

The clinical expertconsulted for this review indicated that the DHHS Guidelinesforthe Use
of Antiretroviral Agents in Adults and Adolescents Living with HIV® inform clinical practice in
Canada. According to the recommendations, ARV regimens for treatment-naive patients
generally consistof two NRTIs in combination with a third active ARV drug from one of
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three classes:an INSTI, an NNRTI, or a Pl with a pharmacokineticenhancer (booster) such
as cobicistator ritonavir.®

Once initiated, ARTs should be continued with the following key treatmentgoals to:
maximally and durably suppress plasma HIV-1 RNA below detectable limits (<50
copies/mL); restore and preserve immunologic function (increase CD4 + cell count); reduce
HIV-1-associated morbidity; prolong the duration and quality of survival; and preventHIV-1
transmission. Current ARTs are not curative; they require lifelong administration and
therefore high levels of adherence to achieve treatmentgoals. To simplify ARV regimens
and supportlong-term adherence, several STRs are available, alongside non-STRs,
providing clinicians and patients with an array of therapeutic options.®

For treatment-experienced patients with viral suppression, the DHHS guidelines do not
provide a list of recommended therapies; the selection of anew ARV regimen should be
based instead on patients’ previous ART histories, including virologic responses, past ART -
associated toxicities and intolerances, resistance test results, drug-drug interactions, and
pill burden, in addition to other non-clinical considerations. For switching to a two-drug
regimen, the DHHS guidelinesinclude two regimen options with strong supporting
evidence: a boosted PI plus emtricitabine or 3TC, or DTG plus RPV. Switchingto a
monotherapy regimenis notrecommended due to a lack of efficacy and development of
treatmentresistance.® Table 2 summarizes currently available ARV treatments across
Canada and includes arange of single-and multi-tabletregimens.

Drug

The objective of this systematic review was to evaluate the beneficial and harmful effects of
the CAB + RPV regimen forthe treatment of HIV-1 infection in adults who are virologically
suppressed (HIV-1 RNA < 50 copies/mL). The CAB + RPV regimen consists of separate
once-monthly injections with CAB and RPV preceded by an oral lead-in phase during which
oral CAB tablets are taken in combination with RPV tablets (currently available in Canada)
forat least28 days.

CAB tablets are indicated in combination with RPV tablets as a complete regimen for short-
term treatmentof HIV-1 infection in adults who are virologically stable and suppressed
(HIV-1 RNA <50 copies/mL)as:

e an orallead-in to assess tolerability of CAB prior to initiating CAB and RPV injections

o oral bridging therapy formissed CAB and RPV injections.

CAB and RPV extended release injectable suspensions are indicated:

e as acompleteregimen for the treatmentof HIV-1 infection in adults to replace the current
antiretroviral regimen in patients who are virologically stable and suppressed (HIV-1 RNA
< 50 copies/mL).

The Health Canada—recommended dosing forthe CAB + RPV regimen consists of three
distinct phases:

1. Oral lead-in phase: One CAB 30 mg tablettaken togetherwith one RPV 25 mg tablet,
orally and once daily

2. Initiationinjection of CAB + RPV (600 mg + 900 mg, 3 mL each)
3. Continuation injections with CAB + RPV (400 mg + 600 mg, 2 mL each)
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CAB in combination with available RPV tablets are recommended to be administered for
approximately one month (atleast28 days) priorto the initiation of injection to assess
tolerability of the patientto CAB. CAB in combination with RPV tablets should be taken with
a meal. The final oral doses of CAB and RPV should be taken onthe same day injections
with CAB + RPV are started. If a patient plansto miss a scheduled injection visitby more
than seven days, oral CAB and RPV tablets may be used once daily to replace up to two
consecutive planned missed monthly injection visits. The recommended initial injection
dosesof CAB + RPV in adults are a single 3 mL (600 mg) IM injection of CAB and a single
3 mL (900 mg) IM injection of RPV. One month following the initiation injections, the
recommended continuation injection doses of CAB + RPV in adults are a single 2 mL (400
mg) IM injection of CAB and a single 2 mL (600 mg) IM injection of RPV monthly. CAB and

RPV injections should be administered atseparate gluteal sites during the same visit.®
Reimbursementis being soughtby the sponsorin accordance with the indication.

CAB is an INSTI that inhibits HIV-1 integrase by binding to the integrase active site and
blocking the strand transfer step of retroviral DNA integration which is essential forthe HIV -
1 replication cycle. RPV is a diarylpyrimidine NNRTI of HIV-1. RPV activity is mediated by
non-competitive inhibition of HIV-1 RT. RPV does notinhibitthe human cellular DNA
polymerases alpha, beta,and gamma.®

A table describing key characteristics of STRs and other commonly recommended ARV
regimensis presentedin Table 2.

Table 2: Key Characteristics of Commonly Recommended Antiretroviral Therapy Regimens?

Comparator
regimens

Dosage
strengths

Indications®

Key side effects/safetyissues

‘ Brand

Single tablet regimens
DTG/3TC Dovato DTG: 50 mg A complete regimen forthe DTG: insomnia, headache, depression,
3TC:300mg | treatmentof HIV-1 infection in early benign increase in SCro1°
adults and adolescentsaged =212 3TC: generally well tolerated®
years and weighing =240kg
DOR/TDF/3TC Delstrigo DOR: 100mg | A completeregimenforthe DOR: dizziness, abnormal dreams,
TDF: 300 mg treatmentof HIV-1 infection in insomnia, nightmares, headache,
3TC: 300mg adults without past or present sleepiness, nausea, diarrhea, vomiting,
evidence of viral resistance to feeling tired and weak, depression®
doravirine, lamivudine, or tenofovir. | TDF: renal toxicity, decreased BMD,
increased osteoporotic fractures,
reports of lactic acidosis,
hepatotoxicity®
3TC: generally well tolerated?®
BIC/TAF/FTC Biktarvy BIC: 50 mg A complete regimen forthe BIC: diarrhea, nausea, headache,
FTC: 200mg treatmentof HIV-1 infectionin fatigue,abnormal dreams, dizziness,
TAF: 25mg adults with no known substitution andinsomnia®®
associated with resistance to the FTC: discoloration of skin
individual components of Biktarvy*! | (hands/feet)°
TAF: similarto TDF, but may have
less renal and bone toxicity'?
DTG/ABC/3TC Triumeq DTG: 50 mg Treatmentof HIV-1 infectionin DTG: insomnia, headache, depression,
ABC: 600mg | adultsand adolescentsaged212 | earlybenignincreasein SCro10
3TC:300 mg years and weighing =40 kg®3 ABC:. ris!< of severe hypersensjtivity
) reaction in genetically susceptible

CADTH COMMON DRUG REVIEW Clinical Review Report for Cabotegravir Plus Rilpivirine (Vocabria Plus Cabenuva) 19



Comparator

regimens

Dosage
strengths

Indications®

CADTH

Key side effects/safetyissues

patients, possible increased risk for
M|9,1O
3TC: generally well tolerated®

EVG/c/TAFIFTC | Genvoya® | EVG: 150mg | A completeregimen forthe EVG: nausea,diarrhea, insomnia,
c:150 mg treatment of HI\./-l. infe(?tion in headachg, depression; early benign
FTC: 200mg adults and pediatric patientsaged | increasein S(:.rgv10
: > 12 years (and weighing=35kg) | c:can falselyincrease SCr°
TAF: 10 mg and with no known RAMs to the FTC: discoloration of skin
individual components of (hands/feet)°
Genvoya® TAF: similarto TDF, but may have
less renal and bone toxicity*?
RPVITAF/FTC Odefsey® RPV: 25 mg A complete regimen forthe RPV: depression,insomnia, rash,
TAF: 25 mg treatmentof adults infected with headache;early benignincrease in
FTC: 200mg HIV-1 with no known RAMs to the SCr? .

' NNRTI class, tenofovir,or FTC, TAF: similarto TDF, but may have
and with a VL < 100,000 less renal and bone toxicity!?
copies/mL*® FTC: discoloration of skin

(hands/feet)'°
DTG/RPV Juluca DTG: 50 mg A completeregimentoreplacethe | DTG: insomnia, headache, depression;
RPV: 25 mg current antiretroviral regimen for early benignincrease in SCro10
the treatmentof HIV-1 infection in RPV: depression,insomnia, rash,
adultswho are virologically stable headache, early benignincreasein
and suppressed (HIV-1 RNA <50 | SCr®
copies/mL)*%
DRV/c/TDF/FTC | Symtuza DRV: 800mg | Indicated as a complete regimen DRV: diarrhea, nausea, headache,
c:150 mg forthe treatmentof HIV-1 infection | rash, hyperlipidemia; drug-induced
TAF: 10 mg in adults and adolescents (aged 12 | hepatotoxicityin DRV/r (rare); all Pls:
FTC: 200mg years and older with body weight risk of ECG abnormalities (i.e., PR
at least 40 kg) and with no known interval prolongation)®1°
mutations associated with c: can falselyincrease SCr1°
resistance to the individual TAF: similarto TDF, but may have
components of Symtuza®” less renal and bone toxicity'?
FTC: discoloration of skin
(hands/feet)°
EVG/c/TDF/FTC | Stribild® EVG: 150 mg A complete regimen forthe EVG: nausea,diarrhea, insomnia,
c:150 mg treatmentof adults aged = 18 headache, depression, early benign
FTC: 200mg | years infected with HIV-1 with no increase in SCro10
TDF: 300 mg known mutations to the INSTI c: can falselyincrease SCr1°
class, tenofovir, or FTC1® FTC: discoloration of skin
(hands/feet)'°
TDF: renal toxicity, decreased BMD,
increased osteoporotic fractures,
reports of lactic acidosis,
hepatotoxicity®
RPV/TDF/FTC Complera®| RPV: 25 mg A complete regimen forthe RPV: depression,insomnia, rash,
TDF: 300 mg treatmentof adults infected with headache, early benignincreasein
FTC: 200mg HIV-1 with no known RAMSs to the | SCr®

NNRTI class, tenofovir,or FTC,
and with a VL < 100,000
copies/mL*®

TDF: renal toxicity, decreased BMD,
increased osteoporotic fractures,
reports of lactic acidosis,
hepatotoxicity®
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Indications®
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Key side effects/safetyissues

‘ Brand ‘

FTC: discoloration of skin
(hands/feet)'°

EFVITDF/FTC

Atripla®

EFV: 600 mg
TDF: 300 mg
FTC: 200mg

For use alone as a complete
regimen orin combination with
other ARV agents forthe treatment
of HIV-1 infection in adults®

EFV: insomnia, vivid dreams,
depressed mood, dizziness, headache,
rash; avoid in patients with history of
anxiety, depression, or psychosis.
Contraindicated in firsttrimester of
pregnancy®1°

TDF: renal toxicity, decreased BMD,
increased osteoporotic fractures,
reports of lactic acidosis,
hepatotoxicity®

FTC: discoloration of skin
(hands/feet)

Additional relevantcomparator regimens

DRV/c + Prezcobix® | DRV/c: In combination with other ARV DRV: diarrhea, nausea, headache,
TAF/FTC 800 mg/150 mg| agentsfor the treatmentof HIV rash, hyperlipidemia, drug-induced
infectionin treatment-naive andin | hepatotoxicityin DRV/r (rare); all Pls:
treatment-experienced patients risk of ECG abnormalities (i.e., PR
Descovy TAF/FTC: without DRV RAMs? interval prolongation)®1°
10 mg/200 mg | In combination with other ARVs c: can falselyincrease SCr1°
25 mg/200mg | (such as NNRTIs or PIs) for the TAF: similarto TDF, but may have less
treatmentof HIV-1 infection in adults renal and bone toxicity'?
and pediatric patientsaged 212 FTC: discoloration of skin
years (and weighing = 35 kg)# (hands/feet)°
DTG + TAF/FTC | Tivicay DTG: 50 mg Treatmentof HIV-1 infectionin DTG: insomnia, headache, depression,
adultsand in INSTI-naive children | early benignincrease in SCr1
weighing 2 30 kg% TAF: similarto TDF, but may have
In combination with other ARVs less renal and bone toxicity'?
Descovy TAF/FTC: (such as NNRTIs or PIs) for the FTC: discoloration of skin
10 mg/200 mg | treatmentof HIV-1 infectionin adults (hands/feet)
25 mg/200mg | and pediatric patientsaged 212
years (and weighing = 35 kg)?
DRV+r + Prezista® DRV:800mg Co-administered with 100 mg DRV: diarrhea, nausea, headache,
TDF/FTC ritonavir and with other ARV rash, hyperlipidemia; drug-induced
agentsfor the treatmentof HIV-1 hepatotoxicity in DRV/r (rare); all Pls:
infection?* risk of ECG abnormalities (i.e., PR
Norvire r: 100mg In combination with other ARV interval prolongation)®*®
agents for the treatmentof HIV r: diarrhea, nausea, headache,
infection when therapy is paresthesias, rash, hyperlipidemia,
warranted® drug-induced hepatotoxicity in DRV/r
— - (rare); all Pls: risk of ECG
Truva(_JIa, TDF: 300 mg In combination with other ARV abnormalities (i.e., PR interval
generics FTC: 200 mg agents (such as NNRTIs or PIs) for prolongation)?10

the treatmentof HIV-1 infectionin
adults®

TDF: renal toxicity; decreased BMD,
increased osteoporotic fractures;
reports of lactic acidosis,
hepatotoxicity©
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Comparator Dosage Indications® Key side effects/safetyissues

regimens strengths

FTC: discoloration of skin
(hands/feet)'°

DTG + TDF/FTC | Tivicay DTG: 50 mg Treatmentof HIV-1 infectionin DTG: insomnia, headache, depression,
adultsand in INSTI-naive children | earlybenignincreasein SCro0
weighing = 30 kg TDF: renal toxicity, decreased BMD,

Truvada, | TDF:300mg | In combination with other ARV increased osteoporotic fractures,

generics | Erc:200mg | @gents(such as NNRTIs or Pls) for reports of !a_ctigc acidosis,
the treatmentof HIV-1 infection in hepato'toxmny _ .
adults?® FTC: discoloration of skin
(hands/feet)°

3TC = lamivudine; ABC = abacavir; ARV = antiretroviral; BIC = bictegravir; BMD = bone mineral density; c = cobicistat; DOR = doravirine; DRV = darunavir;

DTG = dolutegravir; ECG = electrocardiogram; EFV = efavirenz; EVG = elvitegravir; FTC = emtricitabine; HIV-1 = HIV type 1; INSTI = integrase strand transfer inhibitor;
MI = myocardial infarction; NNRTI = non-nucleoside reverse transcriptase inhibitor; Pl = protease inhibitor; PR interval = the time from the beginning of the P wave,
indicating atrial depolarization, to the beginning of the QRS complex; r = low-dose ritonavir; RAM = resistance-associated mutation; RNA = ribonucleic acid;

RPV = rilpivirine; SCr = serum creatinine; TAF = tenofovir alafenamide; TDF = tenofovir disoproxil fumarate; VL = viral load.

2 All regimens are administered orally once daily.®
Health Canada indication.

¢ Must be taken with food or a meal.*

9Must be taken on an empty stomach.®

Source: Dovato product monograph,? Delstrigo product monograph,® Biktarvy product monograph,* Prezcobix product monograph,? Tivicay product monograph,®
Descovy product monograph,? Genvoya product monograph,** Odefsey product monograph,*® Triumeq product monograph,*® Truvada product monograph,® Prezista
product monograph, Norvir product monograph,? Stribild product monograph,*® Complera product monograph,® Atripla product monograph,® Juluca product
monograph,’® Symtuza product monograph,® e-CPS,° RxFiles,’® AIDSinfo.*
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Stakeholder Engagement

Patient Group Input
This section was prepared by CADTH staff based on the inputprovided by patientgroups.

1. Brief Description of Patient Groups Supplying Input

Five patientgroup submissions were received for thisreview. The CTAC is a national, non-
governmental organization thataims to engage community members, service providers,
policy-makers, and other stakeholders to identify, develop, and implementpolicy and
program solutions for people living with HIV-1 and hepatitis C (HCV). Realize is a national,
charitable organization focused on integrating research, education, policy, and practice to
improve the health and well-being of people living with HIV-1 and other episodic disabilities.
ACO is a community agency thatprovides support, prevention, education, and outreach
servicesto those living with, affected by, or at risk of HIV/AIDS in Ottawa. A joint
submission from four non-profitgroups working in sectors of gay and queermen’s health
with a focus on HIV-1 prevention, including ACT (Toronto), MAX (Ottawa), EMHC
(Edmonton),and CBRC (Vancouver)was received. ACT, EMHC, and MAX Ottawa are
community-based organizations that provide supportand education services for the health
and wellness of gay, bisexual, transgender, and two-spiritmen, including HIV-1 prevention.
The CBRC promotesthe health of gay men through research and intervention
development. ASAAP provides supportservicesto South Asian communities in the Greater
Toronto Arearegarding HIV/AIDS and sexual health, in a culturally appropriate way.

All the patientgroup submissions were written independently. Each of the patientgroups,
with the exception of ASAAP and ACO, reported having received funding from ViiV
Healthcare; however, ASAAP has ViiV Healthcare listed as a funder on their website
(www.ASAAP.com).

2. Condition-Related Information

CTAC invited people living with HIV-1 to participate in a patientinputconsultation workshop
in Toronto. An overview of the CADTH patientinputprocess and key findings from the CAB
+ RPV clinical trials were provided. They also conducted a survey that was available for
approximately two weeksin 2019. The workshop and online survey had seven and 15
participants, respectively, all of whom identified as HIV-1 positive and were currently
receiving treatmentfor HIV-1 (ranging from eightmonthsto 35 years). More than half (59%)
of the participantsidentified as male, and the age of participantsranged from less than 20
years to greaterthan 60 years. In addition, participants identified by various sexual
orientations, including bisexual and non-binary. The other four patient groups collected
information for their submission informally, based on personal experiences and those
shared with them through their community-based work. The ACO community received
feedback from clients attheir drop-in centre through informal conversations with staff and
volunteers. The jointsubmission (ACT, MAX, EMHC, and CBRC) gathered information from
staff and service users. Realize collected stories of personal experiences from national
members living with HIV-1 collected over a period of three months.

Patient groups described HIV-1 as a serious, life-threatening iliness thatthreatensthe
immune system. If untreated, HIV-1 infection may compromise a person’simmune system
to the point where they can no longer fight off opportunisticinfections. Access,
administration of, and adherence to highly active antiretroviral treatmentcan control
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progression of HIV-1 such that patients generally manage their condition as a chronic
illness. Successful treatmentor viral suppressionislinked to marked improvementinlong-
term health outcomes and drastically reduces the possibility of transmitting HIV-1 to sexual
partners. The patientinputalso noted the loss in labour productivity associated with living
with HIV-1, as well as a loss in quality of life. One respondentstated “| am worried about
the fact that HIV is now viewed as a chronic, manageable disease. I still have good and bad
days but, if HIV is now seen as something other than a disability, will | be forced to go back
to work, even when I'm not well?” The ability to participate in the work force may impacta
patient's sense of identity, financial security, and access to health insurance.

There is also a stigma associated with living with HIV-1 that remains and continuesto be a
challenge for patients. This was a common theme among all five submissions. Patient
groups described discrimination based on their HIV-1 status, which impacts their accessto
social supportand health services. Even within the medical community, patients reported
“local doctors feel ill-equipped to treat HIV due to inexperience because of low patient
caseloads with the condition.” They also noted that “unless they're familiar, doctors still see
HIV as something more difficultto live with than it actually is.” Patient groups also
highlighted intersecting vulnerabilities experienced by patients living with HIV-1, shaped by
social determinants of health. Limited funding or services for addictions, mental health,
housing, and food security can impacta patient's HIV-1 treatment.

Regarding social support, patients described feelings of shame and guiltassociated with
living with HIV-1, which makesit difficultto be open with friends and families abouttheir
condition. One person noted that “hiding from friends and some of our family members that
I am HIV positive” has been extremely difficultand hindered the ability to acquire a social
safety net. Adhering to a daily medication isa challenge initself and hiding treatmentfrom
friends and families creates an additional barrier, which was also described by all of the
patientgroups. Many of those living with HIV-1 also experience negative mental health
outcomes, whether as a side effectfrom treatment, or from facing stigma, discrimination,
and related stress. One participantexplained how their depression can have an effecton
whetherthey adhere to their medication, “When depressed itis sometimes hard to just push
yourself to pick up your pills.”

3. Current Therapy-Related Information

According to patientgroups, the complex nature of living with and treating HIV-1
necessitates having as many treatmentoptions available as possible. The patients who
participated in the workshop and survey hosted by CTAC had been on their current therapy
forthe treatmentof HIV-1 for approximately two monthsto 12 years, with minor changes
made due to other health problems or developmentof resistance. Respondents indicated
having experience with regimens containing: darunavir, DTG, FTC, RPV, 3TC, and/or
tenofovir; and treatments including: Viread, Intelence, Triumeq, Genvoya, Norvir, and/or
Biktarvy. Although currently most people can achieve viral suppression, treatment
adherence and drug class resistance are still an issue forsome patients. They
acknowledged thatthe currently available treatments have fewer side effectsthaninthe
past, although not eliminated completely as one patientnoted “I've been on treatments in
the past that resulted in me having severe mood swings, and | wasn’table to sleep at all.
I'm very concerned aboutthe side effects of new medications, especially because I'm older
and have a lot of comorbidities to consider.”

The jointsubmission from ACT, MAX, EMHC, and CBRC noted that adherence to a daily
pillregimen is a significantbarrier to certain groups as well, particularly youths, whether it

CADTH COMMON DRUG REVIEW Clinical Review Report for Cabotegravir Plus Rilpivirine (Vocabria Plus Cabenuva) 24



CADTH

be the resultof a lack of stable housing, mentalillness, HIV-1 stigma, or intimate partner
violence. All of the patientinput groups highlighted a desire or need for discretion with
treatments for HIV-1, due to the social and cultural discrimination and challenges
associated with living with HIV-1.

4. Expectations About the Drug Being Reviewed

The expectations that patients have for CAB + RPV were similar acrossthe five
submissions. The reduction of stigma associated with living with HIV-1 was a predominant
theme. Patients believe thatdecreasing the frequency with which they need to take their
medication may reduce stigma by providing patients with more privacy and discretion
around living with HIV-1. They would not have to hide their HIV-1 pills from friends and
familieswhomthey have not disclosed their HIV-1 status to, which was reported as a
source of anxiety for patients. The joint submission also noted thatthe discretion that a
long-acting treatment can provide would also be beneficial forthose who travel to countries
where they may be discriminated againstand forbidden to travel to for using HIV-1
medications.

The option fora once-monthly regimen ratherthan daily was appealing to all, as patients
feltit would reduce pill burden and improve adherence and consequently improve viral
suppression. Thisis particularly true forthose who find difficulty in taking pills daily, such as
elderly patients who have reported differentlevels of dementia as noted by the joint
submission. The reduced frequency of treatmentwould also be helpful forthose who are
living in precarious housing conditions, or with mental iliness, or for those who fear partner
violence oremploymentdiscrimination.

All of the patientgroups also expressed a desire for fewer side effects with new
medications and low potential for drug-drug interactions. One patientalso reported that they
were interested in the injectable form of the medication as they are “really bad at taking
medications.”

Realize was the only patient group that reported capturing patients who had experience
with CAB + RPV. Patients reported having fewer side effects, and the abilityto be more
socially engaged both in the workplace and their private lives, which led to improved self -
esteem. The jointsubmission provided second-hand feedback from a staff member who
attended a panel with participants of the “injectables trial.” They reported that patients
described the drug as having helped reduce stigma and anxiety, and that many are looking
forward to having along-acting option.

5. Additional Information

The cost and affordability of a new long-acting treatmentfor HIV-1 was anothercommon
theme among each of five patientgroup submissions. They highlighted thatit is important
for patients to have options, but the options also need to be affordable, especially
considering thatsome of the more marginalized members of the community would be
among those who benefitthe mostfrom this option.

The jointsubmission from ACT, MAX, EMHC, and CBRC also broughtforward a concern
abouta lack of service providers and questions aboutimplementation of CAB + RPV. They
wanted to know how the health system will ensure that the service is delivered by properly
trained providers and noted that it would be beneficial if nurse practitioners were able to
prescribe this drug forthose with difficulty accessing a physician. In addition, they
mentioned thatthe cultural history with injectable drugsin certain communities, such as
Indigenous communities, should be considered. In summary, they want to ensure that an
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injectable treatmentfor HIV-1 would benefitthe more marginalized living with HIV-1 and not
work againstthem.

Clinician Input

All CADTH review teams include at least one clinical specialistwith expertise regarding the
diagnosis and managementof the condition for which the drug is indicated. Clinical experts
are a critical part of the review team and are involved in all phases of the review process
(e.g., providing guidance on the developmentof the review protocol; assisting in the critical
appraisal of clinical evidence; interpreting the clinical relevance of the results; and providing
guidance on the potential place in therapy). The following inputwas provided by one clinical
specialistwith expertise in the diagnosis and managementof HIV-1.

Description of the Current Treatment Paradigm for the Disease

The current main treatmentfor HIV-1 is ARV therapy. This suppresses HIV-1 replication
and, through this, restores the immune system to near-normal health. This allows normal or
near-normal life-expectancy and HRQoL. ARV therapy typically consists of three (less
commonly two) individual ARV drugs, given together as a STR (to optimize adherence).
ARV therapyis started as soon as possible after HIV-1 diagnosis, and lifelong therapy is
anticipated.

Treatment Goals

The ideal treatmentwould resultin complete and persistent suppression of HIV-1
replication, which would translate into a restored immune system, freedom from HIV-1—
associated illness, and prolonged life. The medication should be convenientand free of
short- and long-term adverse effects. Treatmentshould be non-intrusive; in other words, it
should be a minimal partof the person’slife and allow for overall “normality.”

Unmet Needs

There are many available STR ARV therapies, and many other potentially convenient,
effective, and tolerable combinations consisting of two to four tablets once or twice daily.
There are no majorgapsin treatmentin terms of tolerability or effectiveness. There is a
subset of patients who have difficulties with adherence, which is the result of mental health
problems, chaotic lifestyle, or otherwise. For these individuals, along-acting depot
formulation of ARV could enhance adherence.

Place in Therapy

The CAB + RPV regimen would likely be mostused by patients already doing well on oral
therapy who wish to be freed from taking daily oral therapy. Less frequently, but perhaps
more importantly, this combination would likely be used asfirst-line or switch therapy for
those with proven or anticipated difficulties with adherence. Thiswould include those with
mental health issues or more chaotic lifestyles (IV drug users, homeless, and so forth).

Patient Population

Assuming a lack of genotypic resistance to either componentof thisregimen, mostpatients
would likely respond well to CAB + RPV virologically. Those best suited to use this therapy
would be those with anticipated or demonstrated difficulties with adhering to daily oral
therapy.

Patients would be identified though clinical assessmentby their treating physicians and
nurses. As well,those with detectable HIV-1 viral loads on therapy, especially if supported

CADTH COMMON DRUG REVIEW Clinical Review Report for Cabotegravir Plus Rilpivirine (Vocabria Plus Cabenuva) 26



CADTH

by pharmacy records or a stated history of nonadherence, would be evidentas candidates
forthis treatment.

Only those who have resistance to a componentof this therapy, or could not adhere to
once-monthly injections, would be inappropriate candidates for this therapy.

Assessing Response to Treatment

Undetectable HIV-1 viral load can be used to determine whether a patientis responding to
treatmentin clinical practice. In addition, patientadherence and satisfaction should be
considered when assessing clinically meaningful response to treatment.

Optimal virologic response would be expected in those with a non-resistantvirus (identified
with HIV-1 genotyping, or clinically as demonstrated by a medical history lacking virologic
treatmentfailures and HIV-1 suppression on standard single oral therapy) who would be
able to adhere to the once-monthly injections.

It would be reasonable to assess treatmentresponse every six months.

Discontinuing Treatment

The discontinuation of injectable CAB + RPV would lead to prolonged suboptimal drug
levelsin the blood, with the potential for the development of virologic resistance to either
componentof the therapy and related drugs. As such, discontinuation of this therapy
mandates the use of effective alternative (oral) ARV therapy for some six months.

Prescribing Conditions

Any HIV-1-treating physician should be able to prescribe CAB + RPV. A specialistin HIV-1
treatmentshould always be involved in the ARV treatmentof a patientinfected with HIV-1.

The CAB and RPV injections would not be self-administered; they would likely be provided
through home care or at a treatment centre, an HIV clinic/walk-in clinic, or at the office of a
family physician.

Additional Considerations

The CAB + RPV regimen appearsto be an effective, safe, and well-tolerated therapy for
HIV-1. The convenience of amonthly injection is offsetsomewhatby the inconvenience and
cost of getting the injections, the need forreasonable adherence atthe start of treatment
(the oral treatmentphase), and the care needed with discontinuation, asthe risk of
developing virologic resistance to the NNRTIs and/or INSTIs would be significantif the
injections were stopped and no other therapy provided.
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Clinical Evidence

The clinical evidence included in the review of CAB + RPV is presented in three sections.
The first section is the Systematic Review, which includes pivotal studies provided in the
sponsor’s submission to CADTH and Health Canada, as well as those studies that were
selected according to an a priori protocol. The second section is intended to include indirect
evidence from the sponsor (if submitted) and indirectevidence selected from the literature
that met the selection criteria specified in the review. However, no indirectevidence was
submitted by the sponsor nor was any indirectevidence thatmet the selection criteria
specified in the review identified from the literature. The third section is intended to include
long-term extension studies and additional studies submitted by the sponsor that were
considered to addressimportantgapsin the evidence included in the systematic review;
however, no such evidence was submitted.

Systematic Review (Pivotal and Protocol Selected Studies)

Objectives

To perform a systematic review of the beneficial and harmful effects of the CAB + RPV
regimen for the treatmentof HIV-1 infection in adults who are virologically suppressed (HIV-
1 RNA <50 copies/mL). The CAB + RPV regimen consists of oral CAB tablets (30 mg)
during the oral lead-in phase in combination with RPV tablets (25 mg; currently available in
Canada), and injection of CAB (600 mg and 400 mg) in combination with RPV injection
(900 mg and 600 mg) during the initiation injection and continuation injection phases.

Methods

Studies selected for inclusion in the systematic review included pivotal studies provided in
the sponsor’s submission to CDR and Health Canada, as well as those meeting the
selection criteria presented in Table 3.

Of note, the systematic review protocol was established prior to the granting of a Notice of
Compliance from Health Canada.
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Table 3: Inclusion Criteria for the Systematic Review

Patient population Adults (= 18 years) with HIV-1 infection who are virologically suppressed (HIV-1 RNA < 50 copies/mL)

Subgroups:

e Baseline viral load priorto suppressive ARV regimen

e Baseline CD4+ countprior to suppressive ARV regimen

e Biological sex at birth
Intervention As a complete regimenincluding the following:

e Oral lead-in: CAB (30 mg) + RPV (25 mg) administered once daily for approximately 1 month (atleast
28 days);

followed by:
¢ IM initiation injection: single dose of CAB (600 mg) + RPV (900 mg) administered at the end of month

1 and then;

e IM continuation injection: CAB (400 mg) + RPV (600 mg) administered monthly, 1 month following the
initiation injections.

Comparators Standard of care triple ARV regimensfor HIV-1 infection: either 2 NRTIs + 1 INSTI; 2 NRTIs + 1 NNRTI;
or 2 NRTIs + 1 Pl (boosted with ritonavir or cobicistat) or other Health Canada—approved ARV, including
2-drug ARV regimens

Outcomes Efficacy outcomes:

e Viralload (e.g., proportion of patients with HIV-1 RNA = and < 50 copies/mL)
e Change in CD4+count

¢ HRQoL?

¢ Resistance

¢ Adherence?

Harms outcomes:

o Mortality

o AEs?

o SAEs

e WDAEs

¢ Notable harms (e.g., bone-related AEs [fractures, BMD], renal function, injection site reactions,
depressive disorders, hepatotoxicity, skin reactions, hypersensitivity)

Study design Published and unpublished Phase Illland IV RCTs

AE = adverse event; ARV = antiretroviral; BMD = bone mineral density; CAB = cabotegravir; CD4+ = cluster of differentiation 4 positive; HIV-1 = HIV type 1; HRQoL =
health-related quality of life; IM = intramuscular; INSTI = integrase strand transfer inhibitor; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside
reverse transcriptase inhibitor; Pl = protease inhibitor; RCT = randomized controlled trial; RNA = ribonucleic acid; RPV =rilpivirine; SAE = serious adverse event; WDAE =
withdrawal due to adverse event.

#These outcomes were identified as being of particular importance to patients in the input received by CADTH from patient groups.

The literature search for clinical studies was performed by an information specialistusing a
peer-reviewed search strategy according to the PRESS Peer Review of Electronic Search
Strategies checklist (hitps:/www.cadth.ca/resources/finding-evidence/press).3

Published literature was identified by searching the following bibliographic databases:
MEDLINE All (1946—) via Ovid, Embase (1974—-) via Ovid, and PubMed. The search
strategy was comprised of both controlled vocabulary, such as the National Library of
Medicine’s MeSH (Medical SubjectHeadings), and keywords. The main search concepts
were cabotegravir and rilpivirine. Clinical trial registries were searched: the US National
Institutes of Health’s clinicaltrials.govand the WHO'’s International Clinical Trials Registry
Platform (ICTRP) search portal.
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No filters were applied to limitthe retrieval by study type. Retrieval was not limited by
publication date or by language. Conference abstracts were excluded from the search
results. See Appendix 2 for the detailed search strategies.

The initial search was completed on September 19,2019. Regular alerts updated the
search until the meeting of the CADTH Canadian Drug Expert Committee (CDEC) on
January 15, 2020.

Grey literature (literature that is not commercially published) was identified by searching
relevantwebsites from the following sections of the Grey Matters: A Practical Tool For
Searching Health-Related Grey Literature checklist (https://www.cadth.ca/grey-matters):3

¢ Health Technology Assessment Agencies

e Health Economics

¢ Clinical Practice Guidelines

e Drug And Device Regulatory Approvals

¢ Advisories And Warnings

¢ Drug Class Reviews

e Clinical Trials Registries

e Databases (Free).

Google was used to search for additional internet-based materials. These searches were
supplemented by reviewing bibliographies of key papers and through contacts with
appropriate experts. In addition, the sponsor of the drug was contacted forinformation

regarding unpublished studies. See Appendix 1 formore information on the grey literature
search strategy.

Indirect Evidence

No indirectevidence was submitted by the sponsor; anindependentsearch forindirect
evidence conducted by CADTH did not result in any published indirecttreatment
comparison being found.

Other Relevant Studies

At the time of preparation of the protocol, no other studies included in the sponsor’s
submission were considered of relevance to the CADTH review.
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A total of 41 studies were identified from the literature forinclusion in the systematic review
(Figure 1). The included studies are summarized in Table 4. A list of excluded studiesis

presented in Appendix 2.

Figure 1: Flow Diagram for Inclusion and Exclusion of Studies

41
citations identified
in literature search

3

from other sources

potentially relevant reports

1
potentially relevant reports
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total potentially relevantreports identified and screened
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Table 4: Details of Included Studies

Study design

FLAIR

Open-label, active-control, noninferiority RCTs

CADTH

ATLAS

Locations

108 centres in 11 countries: Canada,
France, Germany, Italy,

Japan, Netherlands, Russia, South Africa,
Spain, UK, and US

115 centresin 13 countries: Argentina, Australia,
Canada, France, Germany, ltaly, Korea, Mexico,
Russia, South Africa, Spain, Sweden,and US

Randomized (N)

566 (1:1)

618 (1:1)

Inclusion criteria

Patients with screening plasmaHIV-1 RNA
= 1,000 copies/mL and ART-naive (£ 10
days of prior therapy with any ART)

Stable (= 6 months priorto screening) and
uninterrupted currentregimen (either the initial or
second ARV regimen of 2 NRTIs + INI/NNRTI/PI)

Treatmentswitch not related to virologic failure
(HIV-1 RNA = 400 copies/mL afterinitial
suppression to < 50 copies/mL)

phase

(%))
g HIV-1 RNA < 50 copies/mL priorto and at
g screening
=
g HIV-1 infected male and female (honpregnant, nonlactating, and practising adequate
a contraception) adults (= 18 years)
% Exclusion criteria Previous exposure to an HIV-1 integrase HIV-1 RNA = 50 copies/mL after confirmed
) inhibitor or NNRTI suppression to < 50 copies/mL
]
a Any treatmentdiscontinuation thatwas not
a temporary (€ 1 month)
Any switch to a second-line regimen,
ABC/DTG/3TC as ART regimen, only single
NNRTI therapy, or only single or dual NRTI
therapy
Any CDC-defined stage 3 disease®, syphilis, moderate to severe hepaticimpairment, unstable
liver disease, suicidal behaviour and/orideation, tattoo or other dermatological condition, or any
physical (e.g., CVD, malignancy, seizures, ongoing malignancy), allergy, or mental condition
precluding participation
HBV and symptomatic HCV infection
Resistance to any of the drug components
Laboratory abnormality
Intervention Maintenance phase intervention:
Oral CAB 30 mg + RPV 25 mg q.d. for 4 weeks;
3 followed by IM injection of CAB (600 mg) + RPV (900 mg);
g thereafter IM injection of CAB (400 mg) + RPV (600 mg) q.4.w.
Comparator(s) Continuation of ART (ABC/DTG/3TC or Continuation of ART (2 NRTIs + an INI,
alternative non-ABC NRTI backbone) NNRTI, or a PI)
Phase
- Screening Up to 35 days
.g Induction phase 20 weeks -
% Maintenance 96 weeks (CAB+RPV) or 100 weeks (ART) | 52 weeks

Extension phase

Indefinite period®

Up to 96 weeks
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Long-term follow-
up

52 weeks 52 weeks

Primary end point

Proportion of patients with virologicfailure, (i.e., plasmaHIV-1 RNA = 50 copies/mL as per FDA
Snapshotalgorithm [Missing, Switch, or Discontinuation = Failure]at week 48)
Noninferiority margin: <6%

Secondary and
exploratory end
points

Secondary (all measured at week 48):
Proportion of patients with plasma HIV-1 RNA < 50 copies/mL (with a noninferiority margin of —
10%) and using FDA Snapshotalgorithm

Proportion of patients with plasma HIV-1 RNA < 200 copies/mL using FDA Snapshotalgorithm

Proportion of patients with confirmed virologic failure (2 consecutive plasma HIV-1 RNA levels 2
200 copies/mL after prior suppression to < 200 copies/mL)

Absolute values and change from baseline in plasma HIV-1 RNA (logio copies/mL)
Absolute values and changes from baseline in CD4+ cell counts overtime

Incidence of disease progression (HIV-associated conditions, AIDS, and death)

o HRQoL Outcomes Assessments/End Points:
g Change from baseline (or week of firstadministration) in total and individual item/domain scores
g of the HIVTSQs/HIVTSQc and PIN questionnaire
© Proportion of participants considering pain and local reactions following injection to be extremely
or very acceptable based on the acceptability score over time using PIN
Change from baseline in HAT-QoL, SF-12, ACCEPT, NRS, and Preference questionnaire
through week 96 (or withdrawal)
Exploratory:
Proportion of patients by subgroup(s) (e.g., by age, sex at birth, BMI, race, HIV-1 subtype,
baseline CD4+, baseline third agenttreatment class) with virologic failure, HIV-1 RNA < 50
copies/mL,and CD4+ cell counts over time
Safety Assessments/End Points:
Incidence and severity of AEs and laboratory abnormalities overtime
Proportion of participants who discontinue treatmentdue to AEs over time
Absolute values and changesin laboratory parameters overtime
Change from baseline in fasting lipids overtime
0 Publications None None
5
=z

ABC = abacavir; ABC/DTG/3TC = abacavir/dolutegravir/lamivudine; ACCEPT = Chronic Treatment Acceptance Questionnaire; AE = adverse event; ART = antiretroviral
therapy; BMI = body mass index; CAB + RPV = cabotegravir plus rilpivirine; CD4+ = cluster of differentiation 4 positive; CDC = Centers for Disease Control and
Prevention; CVD: cardiovascular disease; HAT-QoL = HIV/AIDS-targeted quality of life; HBV = hepatitis B virus; HCV = hepatitis C virus; HIV-1=HIV type 1;
HIVTSQs/HIVTSQc = HIV Treatment Satisfaction Questionnaire status/change version; HRQoL = health-related quality of life; INI =integrase inhibitor; NNRTI = non-
nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; NRS = Numeric Rating Scale; Pl = protease inhibitor; PIN = Perception of
Injection; g.4.w. = every 4 weeks; q.d. = daily; RCT = randomized controlled trial; RNA = ribonucleic acid; SF-12 = Short Form (12) Health Survey.

Note: Three additional reports were included: FLAIR Clinical Study Report,” ATLAS Clinical Study Report,® and Pooled Clinical Study Report.*

# Number represents patients randomized to the maintenance phase of the study.

b Stage 3 CDC disease excludes cutaneous Kaposi's sarcoma not requiring systemic therapy and historical or current CD4+ cell counts less than 200 cells/mm?.

¢ Indefinite period represents a period until CAB and RPV injections are either locally approved and commercially available, the participant no longer derives clinical
benefit, the participant meets a protocol-defined reason for discontinuation, or until development of either CAB or RPV injection is terminated.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.?
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Description of Studies

Two trials metthe inclusion criteria for this review (Table 3). Study-specific details are listed
in Table 4, and schematics of the trial designs are included in Figure 2 and Figure 3.

FLAIR (N = 566)and ATLAS (N = 618) were similarly designed phase Ill,randomized,
multi-centre, OL, parallel-group, active-controlled, noninferiority trials conducted in HIV-1
infected adults. The objective of both trials wasto demonstrate the noninferior antiviral
activity of switching to long-acting CAB + RPV (400 mg + 600 mg) every four weeks for 48
weeks compared with the continuation of currentantiretroviral treatment (CART) among
virologically suppressed adults or ARTs. FLAIR enrolled ART-naive patients, all of which
were subject to an ART induction regimen, whereas ATLAS included only ART-experienced
patientswho were stable on an ARV regimen. Both trials had patients initiate the CAB +
RPV regimen after viral suppression was achieved atthe end of induction phase or
confirmed atbaseline. A centrally conducted block randomization method was implemented
in both trials, with a computer-generated randomization schedule. Details of the study
design are described below, with additional details on treatmentschedule given inthe
intervention section.

The FLAIR trial enrolled ART-naive patients, who underwenta 35-day screening phase to
assess eligibility, during which approximately 22% were classified as screening failures
primarily due to not meeting eligibility criteria. Eligible patients were enrolled in the induction
phase, during which they received ABC/DTG/3TC or DTG with a non-ABC NRTI backbone
(among HLA-b5701 positive patients) for 20 weeks. Patients who achieved virologic
suppression (HIV-1 RNA < 50 copies/mL) atthe end of the induction phase entered the
maintenance phase. Patients eligible for the maintenance phase were randomized (1:1) to
continue CART through 100 weeks or were switched to the CAB + RPV regimen through 96
weeks. The treatmentregimen in the switch arm was implemented in two stages: oral lead -
in period, in which patients received oral CAB + RPV (30 mg + 25 mg) once daily for at
least four weeks; followed by one IM initiation injection of CAB + RPV (600 mg + 900 mg);
and continuation doses of CAB + RPV (400 mg + 600 mg) every four weeks thereafter.
Randomization was stratified by patient's HIV-1 RNA level at induction baseline (< 100,000
copies/mL or= 100,000 copies/mL) and sex at birth.

The ATLAS trial enrolled ART-experienced patients who were on a stable ARV regimen
(containing two NRTIs plus an INI, NNRTI, or a PI) and did not have aninduction phase.
Eligible patients directly entered the maintenance phase following the assessment of
eligibility and a 35-day screening phase. The maintenance phase was similar to FLAIR in
which patients were randomized (1:1) to continue CART or were switched to the CAB +
RPV regimen with a four-week oral lead-in dose followed by 52 weeks of IM dose as
previously described. Randomization was stratified by baseline third agentclass (PI, INI, or
NNRTI) and sex at birth.

Each trial included an extension phase. Following the maintenance phase, patients
receiving CAB + RPV in both trials continued the same treatmentduring the extension
phase, whereas those who successfully completed CART treatment (i.e., withoutmeeting
study defined withdrawal criteria and who remained virologically suppressed) were allowed
to switch to the IM CAB + RPV arm in the extension phase (with or withoutthe oral lead-in
dosein FLAIR and with the oral lead-in dose in ATLAS) or be withdrawn from the study.
The extension phase lasted for 96 weeks in ATLAS and for an indefinite period in FLAIR
(untillong-acting CAB + RPV is eitherlocally approved and commercially available, the
patients no longer gain clinical benefit, the patients meeta protocol-defined reason for
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discontinuation, or until developmentof either CAB or RPV long-acting formulation is
terminated). Due to the minimal data available for the extension period of each trial, this
review will be limited to the duration of the maintenance study. Finally, patientsin either trial
who received at least one IM dose of CAB + RPV and discontinued the regimen entered a
52-week long-term follow-up phase. All patients remained on suppressive highly active
antiretroviral therapy for an additional 52 weeks after the last CAB + RPV injection.

FLAIR and ATLAS were conducted in parallel with the aim to pool data. Results of the
pooled analysisinformed the economic analysis in the pharmacoeconomic report. Details of
the pooled analysis and results are described in Appendix 3.

Figure 2: Study Design of the FLAIR Trial
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ABC/DTG/3TC = abacavir/dolutegravir/lamivudine; CAB + RPV = cabotegravir plus rilpivirine; CD4 = cluster of differentiation 4; HIV-1 = HIV type 1; LA = long acting;
RNA = ribonucleic acid;

** Optional oral lead-in (investigator discretion) available from week 100 to week 104b.
¥ Patients who withdrew from CAB + RPV LA must enter 52-week long-term follow-up phase.
Source: FLAIR Clinical Study Report.”
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Figure 3: Study Design of the ATLAS Trial

Screening Phase

PL. NNRTI or
INI Based
Regimen
with 2 NRTI
Backbone”

Maintenance Phase tExtension Phase
PI, NNRTI or INT'® > oral CA
i Current ART * RPV
L8 |
N= 570
oral °“> CABLA +RPV LA* ) ExtensionPhase* )
i ] 1 ] 11 T
g -f- i Q4 Weeks=——> f— f_ f— :rf- Q4 Weeks=———>> f—
ot F- — o o -~
3 - 2 -] N g- g -
A A
e 2
Endpoint Endpoint

ABC/DTG/3TC = abacavir/dolutegravir/lamivudine; ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy;
INI = integrase inhibitor; LA = long acting; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; Pl = protease
inhibitor; Q4 = every 4; Wk = week.

WV INI-based regimens excluded ABC/DTG/3TC (Triumeq), an INI therapy, and was capped at approximately 40% of study enrolment for CART.

1 Optional extension phase to CAB + RPV at week 52 for patients randomized to CART.

¥ Patients who withdrew from the CAB + RPV group had to go into the long-term follow-up phase.
Source: ATLAS Clinical Study Report.®

Populations
Inclusion and Exclusion Criteria

The inclusion and exclusion criteria of FLAIR and ATLAS are described in Table 4. The
main difference between the trials was the inclusion of ART-naive patientsin FLAIR,
defined as 10 days or less of prior therapy with any ARV agent (including an INI or NNRTI)
following a diagnosis of HIV-1 infection. Patients with a screening plasmaHIV-1 RNA of
1,000 copies/mL or greater only were eligible for the study induction and patients who
achieved virologic suppression (HIV-1 RNA < 50 copies/mL) atthe end of the induction
phase entered the maintenance phase. In contrast, ATLAS included patients on an
uninterrupted ARV regimen (either first- or second-line, with treatment switch not related to
virologic failure (i.e., HIV-1 RNA = 400 copies/mL) for at least six months prior to screening,
with a plasma HIV-1 RNA < 50 copies/mL at screening. Both trials enrolled HIV-1 positive
patients aged 18 years or older with screening for HIV-1 RNA levels > 1,000 copies/mL,
and without any exclusionary laboratory values. Notable exclusion criteriaincluded having
an active Centre for Disease Control (CDC) stage 3 disease, moderate to severe hepatic
impairmentor liver disease, pre-existing and disease-interfering physical ormental
condition, high risk of seizures and suicide, tattoo or other dermatological condition in the
gluteusregion, evidence of hepatitis B virus infection, chronic and symptomatic HCV
infection, untreated syphilis, and ongoing malignancy. Additionally, patients treated with an
HIV-1 immunotherapeutic vaccine within 90 days of screening, and those with evidence of a
primary resistance to INI or NNRTI were excluded. The ATLAS trial excluded patientson
ABC/DTG/3TC; however, no such restriction was placed in the FLAIR trial; in fact this was
the primary treatmentreceived in the CART arm.
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Baseline Characteristics

Data presented in Table 5 represents the baseline characteristics atthe beginning of the
maintenance phase, unless otherwise specified. Baseline patientdemographic and disease
characteristics appeared balanced between the treatmentgroups in both trials. Patients in
ATLAS were older on average compared with FLAIR, with a mean age of approximately 42
and 36 years, respectively. There was a predominance of male patients (66% to 78%)
compared with female patients (22% to 34%) in both trials. Only patientsin FLAIR had a
measurable viral load atthe beginning of the induction phase (induction baseline), since
these patients were ART-naive at the outset. The majority of these patients had a HIV-1
RNA level of 1,000 to lessthan 200,000 copies/mL atinduction baseline. Viral load at
maintenance baseline was notassessed in eithertrial, since all patients had low or
undetectable plasma HIV-1 RNA levels priorto the start of this phase. CD4+ cell countwas
similar atthe beginning of the maintenance phase acrossthe trials and ranged from
between 645 cellsimm2and 693 cells/mm?3. Approximately one-third of the patientsin both
trials were classified as having stage 1 HIV-1 infection, one-half had same-sex contact, and
no more than 5% were injectable drug users. Patients with HCV did not exceed 10% in
eithertrial. The majority (> 65%) of the patients had currentand previous comorbidities, and
greaterthan 70% were on concomitantmedications. In ATLAS, one-half of the patients had
an NNRTI as the third drug class during screening, followed by approximately one-third an
INI, and the remaining a Pl. However, the ARV distribution during the maintenance phase
was not provided.

Table 5: Summary of Baseline Characteristics

Characteristic

CAB + RPV CAB + RPV
N =283 N =308
Age (years), n (%)
Mean (SD) 35.9(10.17) 36.0 (9.82) 41.6 (9.99) 43.2 (11.43)
<35 143 (51) 145(51) 80 (26) 80 (26)
351050 107 (38) 109 (39) 162 (53) 132 (43)
250 33(12) 29 (10) 66 (21) 96 (31)
Sex, n (%)
Female 63 (22) 64 (23) 99 (32) 104 (34)
Male 220(78) 219(77) 209 (68) 204 (66)
Race,n (%)
White 216 (76) 201 (71) 214 (69) 207 (67)
Black 47 (17) 56 (20) 62 (20) 77 (25)
American Indian or Alaska Native 3(1) 6 (2) 8 (3) 8 (3)
Asian-Central/South Asian heritage 2(<1) 1(<1) 1(<1) 0
Asian-EastAsian heritage 1(<1) 2(<1) 13 (4) 8(3)
Asian-Japanese heritage 8(3) 12 (4)
Asian-South-East Asian heritage 1(<1) 0 8 (3) 5()
Native Hawaiian or Other Pacific Islander 1(<1) 0 0 1(<1)
Multiple 4 (1) 3(1) 2(<1) 2(<1)
Missing 0 2(<1)
Induction baseline® HIV-1 RNA (logio 4.43 (0.69) 4.39 (0.69)
copies/mL), mean (SD)
Induction baseline HIV-1 RNA
(copies/mL), n (%)
< 1,000 9(3) 5(2)
1,000to <10,000 64 (23) 71 (25)
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10,000to < 50,000

CAB + RPV
N =283
95 (34)

113 (40)

CADTH

CAB + RPV
N =308

copies/mLP/ART® until maintenance
phase, weeks?/months®, mean (SD)

50,000to < 100,000 59 (21) 38 (13)
100,000 to < 200,000 30 (11) 33 (12)
> 200,000 26 (9) 23 (8)
Time from first plasma HIV-1 RNA < 50 14.53(3.37) 14.93(2.88) 64.7 (41.97) 65.1 (45.23)

Maintenance baseline CD4+ count
(cells/mm?)
Mean (SD)

666.4 (272.14)

645.7 (253.44)

678.5(257.11)

692.8 (288.74)

HBV and HCV test results at induction
Baseline, n (%)

HBV only

HCV only

HBV and HCV

Neither

18 (6)
1(<1)
264 (93)

0
9 (3)

274(97)

23 (7)

285 (93)

0
31 (10)
0
277 (90)

CDC category, n (%)

HIV risk factors, n (%)

Current medical conditions, n (%) 204 (72) 185 (65) 235(76) 202 (66)
Concomitant medication (maintenance 243 (86%) 235(83%) 255 (83%) 217 (70%)
phase)

Concomitant ART at end of induction

phase

ARTs takenduring screening

Pl + NRTIs 51 (17%) 54 (18%)
NNRTI + NRTIs 155 (50%) 155 (50%)
INI + NRTIs 102 (33%) 99 (32%)

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; CD4+ = cluster of differentiation 4 positive;
CDC = Centers for Disease Control and Prevention; HBV = hepatitis B virus; HCV = hepatitis C virus; HIV-1 = HIV type 1; INI =integrase inhibitor; NNRTI = non-
nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; Pl = protease inhibitor; RNA = ribonucleic acid; SD = standard deviation.

#Induction baseline (week —20) refers to the last available value prior to and including the date of first Induction phase dose of study drug.

® Applies to FLAIR only.
¢ Applied to ATLAS only.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®
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Interventions

Both trials were OL in nature, therefore no blinding was conducted. Treatmentduring each
study period is described as follows.

Induction phase: This initial treatment phase is applicable to FLAIR only. All patients
received oral ABC/DTG/3TC (600 mg/50 mg/300 mg, available asan STR) or DTG with a
non-ABC NRTI backbone (among HLA-b5701 positive patients) once daily for 20 weeks,
with or withoutfood, with the aim to lower their plasma HIV-1 RNA to lessthan 50
copies/mL.

Maintenance phase: Patients in both trials were randomized (1:1) to remain on oral CART
or switch to the CAB + RPV regimen. In the FLAIR study, patientsin the CART group
continued on the same treatmentthey received during the induction phase of
ABC/DTG/3TC or DTG plus the alternative non-ABC backbone. In ATLAS, patients in the
CART group continued their regular ARV regimen (initial or second regimen) prior to
screening, which included two NRTIs in addition to one of the following: INIwith the
exception of ABC/DTG/3TC (NNRTI), or boosted PI (or atazanavir, unboosted). The CAB +
RPV treatmentregimenin the switch group was implemented in three stages:

e Oral lead-in: During this period, oral CAB + RPV (30 mg/25 mg, one tablet each) was
administered once daily for atleast four weeks, at approximately the same time each day
with a meal

¢ [IM injection: Patientsreceived an initiation dose of CAB + RPV (600 mg/900 mg,one 3
mL injection each) during their first IM injection visit (within two hours of the final oral
dose), followed by CAB + RPV (400 mg/600 mg,one 2 mL injection each) every four
weeks thereafter.

Extension phase: During this period, patientsin the CAB + RPV group continued their IM
dosing as perusual, and those transitioning to CAB + RPV from the CART group followed
the same treatmentregimen (with or without oral lead-in as shown in Figure 2 and Figure 3,
followed by IM injection).

CART regimen was administered withoutregard to food throughoutthe study, whereas no
such information was provided for IM injection. No dose reductions, modifications, or
changesin the frequency of any drug components were allowed during the study. There
was a provision to allow a short-term oral treatmentwith CAB + RPV (30 mg + 25mg),
termed “oral bridging,” among patients who missed their firstscheduled IM CAB + RPV
injections following the oral lead-in period. In certain circumstances (following the greater
than four-week oral bridge and prior to continuation dosing), repeating the initiation doses of
CAB + RPV was allowed. Oral bridging was done in consultation with the medical monitor.

Concomitant, permitted, and prohibited medications: All concomitantmedications,
blood products, and vaccines, whether prescribed or over-the-counter, were evaluated for
potential drug-drug interactions. Notable classes of concomitantmedications included the
following, with appropriate dosing and timing perinvestigator’s discretion and guideline:
antacid and Ho-antagonists, non—HIV-1 vaccines, metformin, methadone, and hormonal
contraception. According to the clinical expertconsulted by CADTH, concomitant
medications permitted during the trials would not be expected to confound the efficacy of
the study treatments. The following medications or therapies were notpermitted at any time
during the study: HIV-1 immunotherapeutic vaccines, systemicimmunomodulators,
acetaminophen (if acute viral hepatitis present), chronic use of systemic glucocorticoids,
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HCV therapy, certain antibiotics, concurrentadministration of medications thatdecrease
concentration of any study drug components, and other experimental agents, ARV drugs

(not otherwise specified), cytotoxic chemotherapy, or radiation therapy.

Outcomes

Table 6: Outcome Measures Included in Each Study

Outcome measure FLAIR ATLAS
Virologic failure (plasmaHIV-1 RNA = 50 copies/mL) Primary Primary
Virologic suppression (plasma HIV-1 RNA < 50 Secondary Secondary
copies/mL)

Confirmed virologic failure (2 consecutive plasmaHIV-1 Secondary Secondary
RNA levels =2 200 copies/mL after prior suppression to <

200 copies/mL)

CD4+ cell count Secondary Secondary
HRQoL measures (HIVTSQ, PIN, ACCEPT, HAT-QoL, Secondary Secondary
SF-12, and NRS)

Subgroup analysis by baseline stratification factors Exploratory Exploratory

ACCEPT = Chronic Treatment Acceptance Questionnaire; CD4+ = cluster of differentiation 4 positive; HAT-QoL = HIV/AIDS-targeted quality of life; HIV-1= HIV type 1;

HIVTSQ = HIV Treatment Satisfaction Questionnaire; HRQoL = health-related quality of life; NRS = Numeric Rating Scale; PIN = Perception of Injection;

RNA = ribonucleic acid; SF-12 = Short Form (12) Health Survey.
Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®

The primary efficacy outcome in FLAIR and ATLAS was the proportion of patients with
virologic failure (i.e., HIV-1 RNA = 50 copies/mL at week 48, as determined by the FDA-
defined Snapshotalgorithm). Underthis approach, all missing data were treated as failures.

A number of secondary and exploratory outcomes were assessed, of which the ones
identified in the review protocol (Table 3) are listed as follows: virologic suppression, CD4+
cell count, drug resistance, adherence,and HRQoL (Table 6). Virologic suppression was
defined as the proportions of patients with HIV-1 RNA of lessthan 50 copies/mL atweek
48, as determined by the FDA Snapshotalgorithm. In addition to the cut-off based on 50
copies/mL,viral load based on a 200 copies/mL cut-off was also measured. Changesin
plasmaHIV-1 RNA (logio copies/mL) and CD4+ cell count from baseline were estimated at
week 48. The magnitude and direction of the CD4 + cell count was compared with the
baseline value ratherthan a pre-established cut-off.

Genotypic and phenotypic resistance testing to the study drugs (including CAB, RPV, and
other on-study ART) was performed by a central laboratory. Data were summarized for
patients who metthe criteria for confirmed viral failure (CVF). Patients were classified as
CVF if they experienced arebound (i.e., two consecutive plasmaHIV-1 RNA levels = 200
copies/mL after prior suppressionto < 200 copies/mL).

Both FLAIR and ATLAS measured a number of patient-reported HRQoL end points, of
which the onesrelevantas per the review protocol (Table 3) are discussed as follows.

The HIVTSQ is a HIV-specific questionnaire thatassesses treatment satisfaction in patients
with the disease. The scale has two versions, status and change (termed HIVTSQs and
HIVTSQc, respectively),and is comprised of 10 and 12 items, respectively. HIVTSQc is
usedto address potential ceiling effects associated with HIVTSQs. Both versions are rated
on a seven-pointLikertscale. The status versionranges from 0 (very dissatisfied) to 6 (very
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satisfied), with a total score from 0to 66. The change versionranges from —3 (much less
satisfied) to 3 (much more satisfied), with a total score ranging from —33 to 33. Higher
scores indicate a greater improvementin treatment satisfaction with the new treatment, and
a score of 0 represents no change in satisfaction. Both versions were found to have internal
consistency. The status version has evidence of weak to moderate constructvalidity.®*
Evidence of responsiveness and MID was not identified for either version.

The PIN questionnaire evaluates patients’ perception of pain and ISRs following injections.
This questionnaire consists of four dimensions (Bother from ISRs, Leg Movement, Sleep,
and Acceptance of ISRs), and 21 itemsin total. Both dimensions and items are scored on a
Likert scale ranging from 1 (mostfavourable option)to 5 (least favourable). Evidence of
validity, reliability, responsiveness, and MID was not identified for this scale.

The ACCEPT questionnaire is a generic measure of medication acceptance, consisting of
25 items within seven domains. Each item is rated on a three-pointLikert scale, where a
higher score indicates greater acceptance. The General Acceptance domain of the
ACCEPT questionnaire was selected forinclusion in the studies, and has three items and
produces a total score of 100. The scale showed high reliability, and some evidence of
convergentvalidity.® However, evidence of responsiveness and MID was not identified in
the literature.

The HAT-QolL is an instrumentdesigned to assess HRQoL of people with HIV/AIDS. The
scale has 42 items, grouped into nine dimensions. Three out of the nine dimensions were
selected forinclusioninthe two studies (life satisfaction, disclosure worries, and HIV
medication concerns), which used a 14-item adapted version of the scale. Each item is
rated on a five-pointLikertscale from 1to 5, which are added to obtain dimension scores
(range =0 to 100; higher scores indicate better function and well-being). There is evidence
of acceptable construct validity and reliability3637 (internal consistency and test-retest) for
the 42-item original version; however, no information on responsiveness and MID were
identified.

The NRS measuresthe level of pain experienced following injections. Thisis a one-item
scale answered on an 11-pointscale from O (no pain)to 10 (extreme pain). The scale is
widely used and validated in other diseases and clinical situations; however, evidence of
validity, reliability, responsiveness, and MID in patients living with HIV-1 was not identified.

The SF-12 is a generic measure of HRQoL based on the 36-item version of the survey (SF-
36). The scale is composed of eightconcepts, categorized as physical and mental
componentscores (PCSand MCS, respectively). Both PCS and MCS range from 0to 100,
where a higher score indicates better HRQoL. Limited evidence of discriminant validity for
the PCS, but not the MCS, was identified.*® There was no evidence of reliability,
responsiveness, and MID for patients with HIV-1 identified from the literature.

Harms outcomesincluded the monitoring of all AEs, ISRs, clinical laboratory tests, vital
signs, electrocardiograms, HIV-1—associated conditions, and bone and renal markers. An
AE was defined as “any untoward medical occurrence in a patient or clinical investigation
subject, temporally associated with the use of a medicinal product, whether or not
considered related to the medicinal product.”
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Statistical Analysis
Noninferiority Margin

In both FLAIR and ATLAS, a noninferiority margin of 6% for virologic failure was used.
Therefore,the CAB + RPV arm in each trial was considered to be noninferior to the
comparator arm if the upper bound of the two-sided 95% ClI for the primary outcome
(difference in the proportion of patients with HIV-1 RNA = 50 copies/mL)wasless than 6%.
The FDA Guidance to Industry report® recommends the use of a 4% noninferiority margin
forvirologic failure in switch trials. However, data from the two studies were pooled to
assess noninferiority for the primary efficacy end point, and a 4% margin was used there
(described in Appendix 3).

In contrast to virologic failure, a noninferiority margin of —10% was used for virologic
suppression, where noninferiority would be demonstrated if the lower limit of the 95% CI of
the difference in responder rate between the two treatmentgroups was greaterthan —10%.

Sample Size

Both studies assumed a true virologic failure rate (HIV-1 RNA = 50 copies/mL) to be 3% for
the CAB + RPV group and 2% forthe CART group, corresponding to approximately 97%
power to demonstrate noninferiority at6% at a 2.5% one-sided significance level for the
primary analysis. This resulted in approximately 285 patients pertreatmentgroup. This
sample size was also estimated to provide at least90% power to demonstrate noninferiority
in the proportion of patients with HIV-1 RNA of lessthan 50 copies/mL over arange of true
response rates on the basis of a —10% noninferiority margin and a 2.5% one-sided
significance level (key secondary end point). Additionally, 285 patients in each group
allowed noninferiority of the key secondary end points to be shown with at least 94% power,
assuming atrue response rate of 87% in both treatmentgroups.

The failure rate forthe CAB + RPV group was informed by two phase Ilb studies (LATTE
and LATTE-2) and the failure rate for the comparator or control arm was based on a
number of recentswitch studies involving treatment-naive and experienced patients.

Statistical Analysis for Efficacy End Points

The protocol-specified objectives were planned to be analyzed atthree timepoints for
FLAIR (week 48, 96, and 124) and two timepoints for ATLAS (week 48 and 96). All
statistical tests were conducted at a one-sided 2.5% level of significance unless otherwise
indicated. In both trials, the primary outcome (between-group difference in HIV-1 RNA = 50
copies/mL atweek 48) was calculated based on stratum-adjusted proportions using
Cochran—Mantel-Haenszel weights. For the primary comparison, the analysis was stratified
by HIV-1 RNA atinduction baseline (<100,000 copies/mL or= 100,000 copies/mL) and sex
at birth in FLAIR and by baseline third agent class (INI, NNRTI, or Pl) and sex at birth in
ATLAS. Treatmentheterogeneity across randomization strata was assessed individually
using the weighted least squares chi-square statistics and a one-sided alpha level of 10%.
The key secondary virologic end point (proportion of responders [i.e., HIV-1 RNA <50
copies/mL persnapshotat week 48]) was analyzed using the same analysis method and
stratification factors as previously noted.

The primary and key secondary efficacy end points were assessed in various per-specified
subgroups defined by demographic and baseline characteristics. Two of the subgroups
relevantto this review, baseline plasma viral load and baseline CD4+ cell count prior to
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ARV regimen, were applicable to FLAIR only as patientsin ATLAS enrolled in the study
having experienced with a stable ARV regimen. Among other subgroups identified in the
CADTH review protocol, biologic sex at birth was assessed in both trials. The 95% Cls for
the treatmentdifferences were calculated using an unconditional exactmethod based on
two inverted one-sided tests.

Sensitivity analyses for the primary and key secondary efficacy end points were conducted
using the PP population, which were compared for consistency with the results from the
primary intention-to-treat-exposed (ITT-E) population analysis.

The following additional secondary efficacy end points were analyzed overtime during the
maintenance phase: HIV-1 RNA using a cut-off of 200 copies/mL and CVF. All time-to-
event analyses of failure were performed using the Kaplan—Meier nonparametric method.
The estimated proportion of patients withoutany of these events at week 48 foreach
treatmentgroup, and the treatmentdifference with 95% Clwere presented. Finally,
absolute values and change from maintenance baseline in all continuous efficacy variables
(including virologic and immunologic end points) were summarized over time using
descriptive statistics.

Genotypic and phenotypic resistance data from patients with CVF (defined astwo
consecutive plasmaHIV-1 RNA levels 2200 copies/mL after prior suppression to < 200
copies/mL) were summarized descriptively.

HRQoL Outcomes Analyses

All HRQoL outcomes were continuous variables and were summarized by visit. Changes
from baseline were calculated atdifferenttimepoints (week 24,41, 44, and 48) depending
on the week a particular HRQoL outcome was last assessed, with baseline defined as the
weekthat the HRQoL outcome was first assessed. Additionally, the HRQoL end points that
are designed to evaluate injection-associated AEs (PIN and NRS) were assessed in the
CAB + RPV group only. A statistical comparison between treatmentgroups was performed
at each visit for HAT-QoL, HIVTSQs and HIVTSQc, ACCEPT, and SF-12 using an analysis
of covariance model with the following covariates as fixed effects: treatment, age, sex at
birth, race, baseline score value (except for HIVTSQc), induction baseline viral load (only
for FLAIR), and baseline third agent class (only for ATLAS).

Multiple Comparisons and Multiplicity

Multiple statistical testing was carried out in a hierarchical manner, as shownin Table 7.
The following efficacy end points were tested in a sequential manner, such thattesting was
stopped with the firstof these tests failing to reach statistical significance and no
subsequenttests were considered statistically significant. The simultaneous assessment of
noninferiority and superiority for the primary outcome negated the necessity for multiple
comparison adjustmentto assess superiority of CAB + RPV IM every fourweeks over
CART. Superiority favouring CAB + RPV was declared if the upper end of the Cl was below
0% forthe primary efficacy end pointof virologic suppression. The P value for superiority
was only calculated if superiority was declared. The overall one-sided type | error rate in
testing these hypotheses was controlled at a nominal level. Finally, analysis atweek 96 was
considered supportive of the primary end point, therefore, no adjustmentfor multiplicity was
conducted.
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Table 7: Statistical Testing Hierarchy for Multiplicity

Testing sequence | Alpha level

Noninferiority of CAB + RPV q.4.w. IM to CART for HIV-1 RNA 2 50 copies/mL atweek 1-sided 2.5% level of significance
48 (using US FDA Snapshotalgorithm)
Superiority of CAB + RPV q.4.w. IMto CART for HIV-1 RNA = 50 copies/mL atweek48 | 2-sided 5% level of significance
(using US FDA Snapshotalgorithm)
Noninferiority of CAB + RPV g.4.w. IM to CART for HIV-1 RNA < 50 copies/mL at week 2-sided 5% level of significance
48 (using US FDA Snapshotalgorithm)
Superiority of CAB + RPV g.4.w. IMto CART for change from maintenance baseline 2-sided 5% level of significance
HIVTSQs total score at week 44
Changesinthe PIN acceptance score from week5 to week 41 (FLAIR only) and change | 2-sided 5% level of significance
from week 5 to week 48 (both trials)

CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; HIV-1 = HIV type 1; HIVTSQs = HIV Treatment Satisfaction Questionnaire status version;
IM = intramuscular; PIN = Perception of Injection; q.4.w. = every 4 weeks; RNA = ribonucleic acid.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®
Missing Data

The primary approach for missing data handling was consistentwith the FDA Snapshot
approach, in which all missing data were considered treatmentfailures regardless of
reasons. All non-completers as well as those with an HIV-1 RNA measurementof 50
copies/mL or more were therefore considered virologic failures. Only patients with an HIV-1
RNA level of less than 50 copies/mL within the pre-specified time window of the OL phase
were classified as virologic successes.

The last observation carried forward approach was used for other health outcomes data
(e.g., HRQol). In the last observation carried forward approach, missing values were
carried forward from the previous, non-missing, available, on-treatmentassessmentfrom
the same dimension.

Statistical Analysis for Safety End Points

Data for safety end points were collected through week 48 in the maintenance phase. Data
beyond week 48 were available fora smaller proportion of patients, therefore thisreview is
limited to data up to week 48. Safety parametersincluding mostnotable safety end points
(listed in Table 3) were summarized using descriptive statistics. Changes from baseline in
renal and bone biomarkers were summarized by treatmentand visit.

Analysis Populations

Results are reported for the following populationsin the FLAIR and ATLAS trials:

e |ITT-E: Allrandomly assigned patients who received atleast one dose of study drug
during the maintenance phase of the study. Patients were assessed according to their
randomized treatment, regardless of the treatmentthey received;the primary efficacy
analysiswas based on the ITT-E population.

e PP Population: All patients in the ITT-E population with the exception of those with
important protocol deviations; the PP population was used for sensitivity analysis of the
primary and key secondary efficacy end points.

o Safety Population: Allrandomized patients who received atleast one dose of study drug;
patients were assessed according to actual treatmentreceived and unless otherwise
stated, the safety population was used for safety analyses.
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e CVF Population: All patients in the ITT-E population who metthe CVF criteria, (i.e.,
rebound as indicated by two consecutive plasma HIV-1 RNA levels = 200 copies/mL after
prior suppression to < 200 copies/mL).

Results

Patient Disposition

A summary of patientdisposition in the two trials by study period is given in Table 8. Of the
patients who were screened for study participation, 22% patientsin FLAIR and 12%
patientsin ATLAS were considered screening failures, primarily due to not meeting
eligibility criteria. In FLAIR, among the patients who entered the 20-week induction period,
10% did not complete, primarily due to a lack of efficacy (5%). In both trials, the proportion
of patients who withdrew from the study during the maintenance phase was low (< 10%)
and comparable between the treatmentgroups (range 6% to 9%). The most common
causes for study discontinuation were AEs, lack of efficacy, and patientwithdrawal. Of note,
five patientsin each trial discontinued during the oral lead-in period prior to receiving any
CAB + RPV injection. At the time of the data cut-off, more than 90% of the patientsin both
trials were continuing through or completed the maintenance phase. In ATLAS, a total of 61
patients remained ongoing during the extension phase (25in CAB + RPV; 36 in CART);
496 patients (n =252in CAB + RPV; n = 244 in CART) transitioned into Study 207966.
Approximately 5% to 7% patients in both trials discontinued treatment after starting CAB +
RPV regimen, and subsequently entered the long-term follow-up phase.

FLAIR ATLAS
CAB + RPV CART CAB + RPV CART

Screened, N 809 705
Screen failures, n (%) 178(22) 87 (12)

Did not meeteligibility criteria 149 (18) 74 (10)

Lost to follow-up 8(<1) 5(<1)

Physician decision 13 (2) 2(<1)

Withdrawal by subject 9(1) 7(<1)
Induction phase, N NA NA
Entered 631
Received study drug 629
Completed 566 (90)
Withdrawn, n (%) 63 (10)

Lack of efficacy 30 (5)

Adverse events 4(<1)

Lost to follow-up 5(<1)

Physician decision 5(1)

Protocol deviation 11 (2)

Protocol-specified withdrawal criterion met 2(<1)

Withdrawal by subject 10 (2)
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FLAIR ATLAS
CAB + RPV CART CAB + RPV CART

Maintenance phase, N (%)
Randomized 283 283 310 308
Discontinued 25(9) 22 (8) 26 (8) 18 (6)
Reason for discontinuation, N (%)

Adverse events 9 (3) 4(1) 13 (4) 5(2)

Lack of efficacy (CVF) 5(2) 3(1) 3(<1) 4 (1)

Protocol deviation 0 1(<1) 5(2) 3(<1)

Protocol-specified withdrawal criterion met 1(<1) 0

Lost to follow-up 2(<1) 2(<1) 1(<1) 1(<1)

Physician decision 2(<1) 5(2) 2(<1) 0

Withdrawal by patient 7 (2) 7(2) 1(<1) 5(2)

Nonfatal AEs resulting in study withdrawal 9(3) 4(1) 13 (4) 4 (1)
Ongoing/completed, n (%) 258(91) 261 (92) 281 (91) 290 (94)
Long-term follow-up, n (%) 14 (5) 0 23 (7) 3(<1)
ITT-E, N 283(100) 283(100) 308 (99) 308(100)
PP, N 278(98) 282 (> 99) 294 (95) 292 (95)
Safety, N 283(100) 283(100) 308 (99) 308(100)

AE = adverse event; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; CVF = confirmed virologic failure; ITT-E = intention-to-treat—

exposed; NA = not applicable; PP = per protocol.
Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®

Exposure to Study Treatments
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Table 9: Exposurein the FLAIR and ATLAS Trials — Maintenance Phase (Safety Population)

Exposure

CAB + RPV2 CAB + RPV®

Overall exposure, days
mean (SD)

N =283 N =308

Weeks, n (%)

) |

g

CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; SD = standard deviation.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®

Efficacy

Only those efficacy outcomes and analyses of subgroups identified in the review protocol
are reported below. Unless otherwise specified, thisreview is focused on the maintenance
phase of the trials (up to week 48), including the oral lead-in and the IM injection period.
Accordingly, assessmentof outcomes is done from maintenance baseline (i.e.,
assessments occurring ator after randomization [day 1]).

Viral Load

Overall, the treatmentarmsin each trial had comparable virologic responses atweek 48
(Table 10). Virologic failure, defined as HIV-1 RNA of 50 copies/mL or greater at week 48,
was seenin 2.1% and 2.5% patientsin the CAB + RPV and CART groupsin FLAIR,
respectively. In ATLAS, 1.6% patientsin the CAB + RPV group had virologic failure
compared with 1.0% patientsin the CART group. Treatmentdifferencesin FLAIR and
ATLAS were —0.4% (95% CI, —2.8 to 2.1) and 0.6% (95% CI, —1.2 to 2.5), respectively. In
both cases, the pre-specified noninferiority margin of 6% was met, as the upper bound of
95% ClI forthe adjusted treatmentdifference between CAB + RPV and CART was below
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6%. CAB + RPV was not found to be superior over CART, since the upperend of the Cl

was below 0%. The secondary analyses (using PP population) supported the primary
analyses. The primary reason for virologic failure was patientdiscontinuation due to lack of

efficacy. Approximately 4% to 6% of patients across the studies had no virologic data at
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week 48. Among the patients with no virologic data, more patientsin the CAB + RPV group

discontinued due to AEs.

In both trials, more than 90% of randomized patients atbaseline achieved the FDA-defined
Snapshotalgorithm of HIV-1 RNA of less than 50 copies/mL at week 48. The proportions of
patients with HIV-1 RNA of less than 50 copies/mL using the FDA-defined Snapshot

approach were 94% versus 93% between CAB + RPV and CART, respectively,in FLAIR,

and 93% versus 95% between CAB + RPV and CART, respectively,in ATLAS. Treatment
differencesin FLAIR and ATLAS were 0.4% (95% Cl, —3.7 to 4.5) and —3.0% (95% CI, —6.7
to 0.7), respectively. Both trials met the pre-specified noninferiority margin of 10% since the
lower limitof the 95% CI of the difference inresponder rate between the two treatment
groupswas greaterthan —10%. These findings were consistentin the PP population.

The proportion of patients with CVF or those who discontinued due to treatment-related

reasons or lack of efficacy did not exceed 4% at or before week 48 in eithertrial. No more
than four patientsin eithertrial had CVF and a plasmaHIV-1 RNA level of 200 copies/mL or
greater. Among the patients with CVF, the mean plasma HIV-1 RNA level ranged between
2.7 and 3.4 logio copies/mL across trials. Among all other patients, the mean plasmaHIV-1

RNA level was approximately 1.5 logio copies/mL atthe start of the maintenance phase,

which remained atthe same level through week 48 (Table 10).

In FLAIR, all the review protocol-specified subgroups were assessed for the virologic end

points, since patientsin this trial were ART-naive at enrolment. None of the three
subgroups (e.g., sex at birth, CD4+ cell count, and HIV-1 RNA level prior to ARV regimen)
showed any statistically significant difference between the treatmentgroups with respect to
virologic failure. A similar pattern was found for virologic suppression; the treatmentgroups
did not show any statistically significantdifference based on the aforementioned subgroups.
In ATLAS, sex at birth did not show any statistically significantdifference between treatment

groups forvirologic failure or suppression (Table 11).

Table 10: Virologic Efficacy Outcomes in FLAIR and ATLAS — Maintenance Phase

Virologic efficacy outcomes

CAB + RPV

Virologic failure

CAB + RPV

ITT-E population at week 48

HIV-1 RNA 2 50 copies/mL at week 48,n/N (%) 6/283(2.1) | 71283 (2.5) 5/308 (1.6) 3/308 (1.0)
Differencein proportion?, % (95% CI) -04 (-2.8t0 2.1) 0.6 (-1.1to2.4)
Adj. difference in proportion®, % (95% CI) -0.4 (-2.8t0 2.1) 0.6 (-1.2t0 2.5)

NI met at 6%

NI met at 6%

Reasons for virologic failures, n (%):

e Datain window not below threshold 2(0.7) 2(0.7) 1(0.3) 1(0.3)
e Discontinued for lack of efficacy 4(1.4) 3(1.1) 3(1.0) 2(0.6)
« Discontinued for other reason 0 2(0.7) 1(0.3) 0

e Change in background therapy 0 0 0 0
No virologic data, n (%): 12 (4.2) 12 (4.2) 18 (5.8) 11 (3.6)
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CAB + RPV CART CAB + RPV

e Discontinued study due to AE or death 8(2.8) 2(0.7) 11 (3.6) 5(1.6)

« Discontinued for other reason 4(1.4) 10 (3.5) 7(2.3) 6 (1.9)

e On study but missing data in window 0 0 0 0

PP population at week 48

HIV-1 RNA 2 50 copies/mL at week 48, n/N (%) 6/278(22) | 7/282(2.5) 4/294(14) | 3/292(1.0)

Differencein proportion?, % (95% CI)

—0.3(-2.810 2.2)

0.3 (-1.4t0 2.1)

Adj. difference in proportion®, % (95% CI)

-0.3 (-2.810 2.2)

0.3 (-1.4102.1)

Virologic suppression

ITT-E population at week 48

HIV-1 RNA < 50 copies/mL at week 48, n/N (%)

265/283(94) | 264/283(93)

285/308(93) | 294/308(95)

Differencein proportion?, % (95% CI)

0.4 (-3.7t0 4.4)

—2.9 (-6.710 0.8)

Adj. difference in proportion®, % (95% CI)

0.4 (-3.7t04.5)
NImetat-10%

-3.0(-6.7t0 0.7)
NImetat-10%

PP population at week 48

HIV-1 RNA < 50 copies/mL at week 48, n/N (%)

260/278(94) | 263/282(93)

276/294(94) | 280/292(96)

Differencein proportion?, % (95% CI)

0.3 (-3.9 t0 4.4)

—2.0 (-5.610 1.6)

Adj. difference in proportion®, % (95% CI)

0.3 (-3.8 0 4.4)

—2.0 (-5.610 1.5)

Treatment/Efficacy-related discontinuation with or without confirmed viral failure (= failure)

ITT-E population at week 48

CVF or discontinuation due to treatment 9/283 (3.2) 5/283 (1.8) 13/308 (4) 5/308 (2)
related reasons¢ at or prior to week 48, n/N (%)

Proportion of subjects without CVF or not 96.7 (93.8t0 98.2 (95.7to 95.7 (92.7t0 98.3(96.1to
discontinued due to treatment-related reasons 98.3) 99.2) 97.5) 99.3)

at or prior to week 48,K-M estimate (95% ClI)

Differencein proportions, estimated -15(-4.1t0 1.2) -2.7(-5.4t00.1)
difference® (95% ClI)¢

CVF or discontinuation due to CVF or lack of 5/283(1.8) 3/283(1.1) 3/308 (< 1) 4/308 (1)
efficacy at or prior to week 48,n/N (%)

Proportion of subjects without CVF or not 98.2 (95.7t0 98.9 (96.7to 99.0 (96.9t0 98.7 (96.5t0
discontinued due to lack of efficacy at or prior 99.2) 99.7) 99.7) 99.5)

to week 48,K-M estimate (95% CI)

Differencein proportions, estimated -0.8(-2.8t0 1.3) 0.3(-1.41t02.0)

difference? (95% CI)d

Confirmed virologic failure (2 consecutive HIV-1

RNA levels 2 200 copies/mL after pri

or suppression to

< 200 copies/mL)

Confirmed virologic failure, n (%) 4(1.4) 3(1.1) 3(1.0) 4(1.3)
Confirmed virologic failure HIV-1 RNA (log1o 2.74 (0.30) 2.86 (0.48) 3.36 (1.00) 3.00 (0.68)
copies/mL), mean (SD)

HIV- 1 RNA 2 200 copies/mL 4(1.4) 2(0.7) 3 (1.0%) 2 (0.6%)
Summary of plasmaHIV-1 RNA levels (logio copies/mL)

Maintenance baseline, n 283 283 308 308
Maintenance baseline, mean (SD) 1.52 (0.09) 1.52 (0.17) 1.51(0.17) 1.50 (0.04)
Week 48, n 248 263 265 292
Week 48, mean (SD) 1.51 (0.09) 152 (0.11) 1.50 (0.05) 152 (0.11)
Week 52, n 126 36
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Week 52, mean (SD)

CAB + RPV CART CAB + RPV

1.51 (0.08)

1.504 (0.02)

Adj = adjusted; AE = adverse event; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; C| = confidence interval; CMH = Cochran—-Mantel—
Haenszel; CVF = confirmed virologic failure; HIV-1 = HIV type 1; INI =integrase inhibitor; ITT-E = intention-to-treat—exposed population; K-M = Kaplan—-Meier; NI =
noninferiority; NNRTI = non-nucleoside reverse transcriptase inhibitor; Pl = protease inhibitor; PP = per protocol; RNA = ribonucleic acid; SD = standard deviation.

2 Difference is the proportion of patients on CAB + RPV minus the proportion of patients on CART.

b Adjusted difference is based on the CMH-stratified analysis adjusting for baseline stratification factors of sex at birth, induction baseline (week —20), and HIV-1 RNA (<
100,000 copies/mL and > 100,000 copies/mL)in FLAIR, and sex at birth (male or female) and baseline third agent class (PI, NNRTI, INI) in ATLAS.

¢ Treatment-related reasons are drug-related AEs, intolerability of injection, protocol-defined safety stopping criteria, or lack of efficacy.

9 Based on Greenwood's formula.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.?

Table 11: Subgroup Analysis for Virologic Outcomes — Maintenance Phase

AlR

A A

CAB + RPV CART CAB + RPV AR

Virologic failure (HIV-1 RNA 2 50 copies/mL) in ITT-E population at week 48

Sex at birth

Female, n/N (%) 3/63(48) |  1/64(1.6) 2/99 2.0) | 0/104
Differencein proportion?, % (95% CI) a3.2 (-4.3t0 12.0) 20(-1.7t0 7.1)

Male, n/N (%) 3220(14) | 6/219(2.7) 3/209(14) | 3/204(15)
Differencein proportion?, % (95% CI) -1.4 (—4.7t0 1.6) 0.0 (-3.0t0 2.9)

P value for test of homogeneity? 0.18 0.32

CD4+cell count (cells/mm?3) prior to induction ARV regimen

<200 116(63) | 2/23(87)

Differencein proportion?, % (95% CI) —2.4 (—22.7t0 22.6)

200t0 < 350 2/71(28) |  1/64(1.6) |

Differencein proportion?, % (95% CI) 1.3 (-5.9108.7)

350t0 < 500 3/88 (3.4) | 0/88 |

Differencein proportion?, % (95% ClI) 3.4 (-0.91t0 9.6)

2500 0/108 | 4/108 (3.7) |

Differencein proportion?, % (95% CI) -3.7(-9.2t0 -0.1)

HIV- 1 RNA (copies/mL) prior to induction ARV regimen

< 100,000 copies/mL, n/N (%) 41227(1.8) | 5/227(2.2)

Differencein proportion?, % (95% ClI) -0.4 (-3.6t0 2.5)

2 100,000 copies/mL, n/N (%) 2/56 (3.6) | 2/56 (3.6)

Differencein proportion?, % (95% ClI) 0.0 (-9.21t09.2)

P value for test of homogeneity® 091

Virologic suppression (HIV-1 RNA <50 copies/mL) in ITT-E population at week 48

Sex at birth

Female, n/N (%) 58/63(92) |  61/64(95) 92/99(93) | 98/104(94)
Differencein proportion?, % (95% ClI) -3.2(-13.5t06.4) -13(-8.1t0 5.4)

Male, n/N (%) 207/220 (94) | 203/219 (93) 193/209 (92) | 196/204 (96)
Differencein proportion?, % (95% CI) 1.4 (-3.4t06.4) -3.7(-8.2t0 0.7)
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Subgroups/virologic efficacy outcomes FLAIR A
CAB + RPV CART CAB + RPV
P value for test of homogeneity® 0.35 0.56
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CD4+cell count (cells/mm?3) prior to ARV regimen

<200 15/16(94) |  21/23(91)
Differencein proportion?, % (95% CI) 2.4 (-22.610 22.7)
200to < 350 65/71(92) | 60/64 (94)
Differencein proportion?, % (95% CI) -2.2(-12.1t0 7.8)

350to <500 82/88 (93) | 80/88 (91)
Differencein proportion?, % (95% CI) 2.3(-6.3t011.2)

2500 103/108 (95) | 103/108 (95)

Differencein proportion?, % (95% CI)

0.0 (—6.4 t0 6.4)

HIV- 1 RNA (copies/mL) prior to ARV regimen

< 100,000 copies/mL, n/N (%) 215/227(95) | 211/227(93)
Differencein proportion?, % (95% CI) 1.8(-2.8106.5)

2 100,000 copies/mL, n/N (%) 50/56 (89) | 53/56 (95)
Differencein proportion?, % (95% CI) -5.4 (-17.51t0 5.6)

P value for test of homogeneity® 0.21

ARV = antiretroviral; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; CD4+ = cluster of differentiation 4 positive; Cl = confidence interval;
HIV-1= HIVtype 1; ITT-E = intention-to-treat—exposed population; RNA = ribonucleic acid.

2 Difference is proportion on CAB + RPV minus proportion on CART (unadjusted); 95% Cls were calculated using an unconditional exact method with two inverted one-
sided tests based on the score statistic.

b One-sided P value from weighted least squares chi-squared statistic. A P value < 0.10 was used to indicate statistically significant evidence of heterogeneity in the
difference in proportions across levels of each analysis strata.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®
CD4+ Cell Count

At the start of the maintenance phase, the mean CD4+ cell countranged between 645 and
693 cellssmm3across the trials (Table 12). In both trials, patients had an increase in CD4+
cell count at weeks 48 (and at week 52 in ATLAS), regardless of treatment. The increase
was more prominentin FLAIR, with an average increase of 40.2 and 79.9 cells/mm 3from
baseline inthe CAB + RPV and CART groups, respectively. In ATLAS, the mean change
from baseline atweek 48 was 9.9 and 19.4 inthe CAB + RPV and CART groups,
respectively.

Results of ITT-E population for CD4+ cell count were available for the three protocol-
specified subgroupsin FLAIR and only for sex at birth in ATLAS. A formal statistical test for
heterogeneity was not done in any case. Therefore, no statistical conclusion should be
made with regard to the difference of the subgroups on CD4+ cell count. In FLAIR, both
treatmentgroups showed a numericincrease in CD4+ cell count through week 48,
irrespective of the subgroup. In ATLAS, female patientsin both treatmentgroups showed a
numericincrease in CD4+ cell count through week 48; however, only male patients
receiving CART showed an increase.
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Table 12: Immunologic Outcomes in FLAIR and ATLAS — Maintenance Phase

Immunologic outcomes FLAIR ATLAS

CAB + RPV CART CAB + RPV CART
CD4+ cell count results (cells/mm3)
ITT-E population at week 48
Baseline, n 283 283 308 308
Baseline, mean (SD) 666.4 (272.14) | 645.7(253.44) | 6785(257.11) | 692.8(288.74)
Week 48, n 246 263 263 290
Week 48, mean (SD) 703.2 (285.75) 731.2(272.49) 685.3(262.97) 716.7 (292.85)
Change from baseline at week 48, mean (SD) 40.2 (195.17) 79.9 (194.55) 9.9 (187.24) 19.4 (168.80)
Week 52, n 280 284

Week 52, mean (SD)

711.5(265.54)

718.7(296.11)

Change from baseline at week 52, mean (SD)

28.0 (184.74)

17.3 (186.75)

Subgroup analysis: sex at birth

Female, n 63 64 99 104
Baseline, mean (SD) 630.5(334.98) 586.2 (225.68) 653.1(275.25) 695.9 (272.53)
Week 48, n 59 60 86 97
Change from baseline at week 48, mean (SD) 19.1 (228.06) 112.2 (159.90) 41.4 (196.05) 20.1 (169.20)
Male, n 220 219 209 204
Baseline, mean (SD) 676.7 (251.23) 663.1(258.90) 690.6 (247.83) 691.2 (297.31)
Week 48, n 187 203 177 193
Change from baseline at week 48, mean (SD) 46.8 (183.76) 70.3 (203.04) -5.4 (181.41) 19.1 (169.04)

Subgroup analysis: HIV-1 RNA (copies/mL) prior

to ARV regimen

< 100,000 copies/mL

Maintenance baseline, n 227 227
Maintenance baseline, mean (SD) 684.9(275.15) 664.0(249.59)
Week 48, n 201 209

Change from baseline at week 48, mean (SD)

44.3 (202.12)

68.9 (196.60)

2 100,000 copies/mL

Maintenance baseline, n 56 56
Maintenance baseline, mean (SD) 591.7 (248.08) 571.6 (257.70)
Week 48, n 45 54

Change from baseline at week 48, mean (SD)

21.8 (161.21)

122.5(181.94)

ARV = antiretroviral; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; CD4+ = cluster of differentiation 4 positive; HIV-1= HIV type 1,

ITT-E = intention-to-treat—exposed population; RNA = ribonucleic acid; SD = standard deviation.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®

Health-Related Quality of Life

HIV Treatment Satisfaction Questionnaire Status/Change Version

(HIVTSQs/HIVTSQc)

In both trials, HIVTSQs total score was comparable in both treatmentgroups atbaseline.
The higherscoresindicate a greater level of satisfaction. At week 44, there was a slight

increase in HIVTSQs score in both groups. The adjusted mean differencesin each of the
trials were 0.7 (95% CI, —0.4 t0 1.9; P =0.22) and 5.68 (95% Cl, 4.37 t0 6.98; P < 0.001) in
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FLAIR and ATLAS, respectively. As shownin Table 13, the between-treatmentdifference in
ATLAS was statistically significantly in favour of CAB + RPV group. The HIVTSQc was
administered only atweek 48, at which time patients receiving CAB + RPV and CART in
FLAIR reported an adjusted mean score of 29.6 and 25.5, respectively (adjusted mean
difference =4.1;95% ClI, 2.8 to 5.5; P < 0.001) in treatmentsatisfaction from induction
phase.In ATLAS, HIVTSQc was not assessed in the CART group, therefore, no between-
treatmentcomparison was made (Table 13). Overall, the inconsistentchanges were likely
suffering from potential bias due to a large proportion of missing data atweek 44 or 48,
particularly for FLAIR.

Perception of Injection (PIN):

The PIN questionnaire was administered only to patientsinthe CAB + RPV group and
change from week 5 (first ime point of administration) was assessed atweek 48. The total
score forthe PIN was not calculated, instead, scores for the fourdomains and five separate
items (that do not belong in any domain) were provided individually. Of these, pre-specified
statistical testing was performed for the domain of acceptability of ISRs. At week 48,
patients receiving CAB + RPV in both trials showed an improvementfrom week 5inthe
mean score of the acceptability of ISRs domain (mean score change fromweek 5 =-0.40
and—0.54 in FLAIR and ATLAS, respectively). However, since the hypothesis appearing
priorto PIN in the testing hierarchy, namely HIVTSQs, failed in FLAIR, the P value
associated with PIN assessmentcannotbe declared statistically significantin thistrial. In
contrast, the difference in PIN score compared to baseline can be considered statistically
significantin ATLAS (P < 0.001). All the remaining domains and items showed eithera
numericimprovementor unchanged score through week 48; however, no statistical
comparisons were made forthese domains and items (Table 13).

HIV/AIDS-Targeted Quality of Life (HAT-Qol)

The HAT-QolL included three of the nine domains: Life Satisfaction, Disclosure Worries, and
HIV Medication. A higher total score indicates better function, satisfaction, and well-being.
At baseline, all three domain scores were comparable, irrespective of treatmentgroups or

studie:s. |

Chronic Treatment Acceptance Questionnaire (ACCEPT)

At baseline, the mean General Acceptance domain score was similar for both treatment
groups across the two trials. At week 48, the mean adjusted change from baseline was 2.2
and 1.3 in the CAB + RPV and CART groups (mean adjusted difference =2.2; 95% Cl, —-1.4
to 5.8; P =0.24) in FLAIR, respectively; and 13.3 and 3.4 in the two groups (adjusted mean
difference =10.7,95% CI, 7.1 to 14.4; P < 0.001) in ATLAS, respectively (Table 14).
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12-Item Short Form Health Survey (SF-12)
In both studies, no difference inthe SF-12 componentscores (PCS and MCS) were found

between treatmentgroups. At week 48, the mean adjusted change from baseline in SF-12
PCS was —0.29 and -0.13 in the CAB + RPV and CART groups (mean adjusted difference

=-0.17;95% ClI, —0.99to 0.66; P = 0.69) in FLAIR, respectively;and 0.76 and 0.06 in the

two groups (adjusted mean difference =0.7; 95% Cl, —0.11to 1.50; P =0.09) in ATLAS,
respectively. For MCS, the mean adjusted change from baseline score was —0.01 and —
1.12 inthe CAB + RPV and CART groups (mean adjusted difference =1.10; 95%Cl,-0.25

to 2.45; P =0.11) in FLAIR, respectively;and 0.26 and —0.37 in the two groups (adjusted

mean difference =0.63; 95% Cl, —0.64 to 1.91; P = 0.33) in ATLAS, respectively (Table 14).

Numeric Rating Scale (NRS)

Table 13: Summary of HIVTSQ and PIN Questionnaire — Maintenance Phase

Characteristic

CAB + RPV
N =283

CAB + RPV
N =308

HIVTSQs — Change from baseline in total treatment satisfaction score in ITT-E population — (adjusted, LOCF)

Baseline, n 259 266 302 298
Baseline score, mean (SD) 59.3 (7.37) 59.1 (7.55) 55.25(9.14) 55.40(8.68)
Week 44, n 281 275 306 303
Week 44 score, mean (SD) 60.9 (7.25) 59.6 (7.64) 61.31(6.63) 56.03 (9.83)
Change from baseline, n 257 258 300 294
Change from baseline, mean (SD) 1.2 (8.63) 0.6 (7.33) 6.02 (10.80) 0.54 (9.88)
Adjusted change from baseline at 257 256 300 294
week 44, n
Adjusted mean [SD] (95% CI) 1.3[8.63](0.5t0 0.5[7.33](-0.3t0 6.12 (5.21to0 7.03) 0.44 (-0.48t0
2.1) 1.4) 1.37)

Adjusted mean difference (95% CI)

0.7 (-0.4 t0 1.9)

5.68 (4.37t0 6.98)

P value

0.22

<0.001

HIVTSQc - Change from baseline in total treatment satisfaction score in ITT-E population — (adjusted, LOCF)

Baseline score, mean (SD) NR NR NR NR
Week 48, n 263 268 275

Week 48, mean (SD) 29.5 (4.86) 25.5(10.27)

Week 48, adjusted, n 263 266

Week 48, adjusted mean (SE) 29.6 (0.49) 25.5(0.48) 29.05(6.98)

Adjusted mean difference (95% ClI) 4.1 (2.8t05.5)

P value <0.001

PIN2 — Change from week 5° in domain scores and individual items scores in ITT-E population — (LOCF)
Acceptability of ISRs

Week 5, n 270 NA 296 NA
Mean (SD) 2.08 (1.03) 2.10 (1.03)
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CAB + RPV CART CAB + RPV
N =283 N =283 N =308

Week 48, n 278 303
Mean (SD) 1.66 (0.78) 1.56 (0.80)
Change from week 5, n 270 296
Change from week 5, mean (SD) —0.40(0.94) —0.54(1.08)
P value <0.001 <0.001
Bother of ISRs

Week 5, n 270 296
Mean (SD) 1.62 (0.61) 1.58 (0.51)
Week 48, n 278 303
Mean (SD) 1.47 (0.50) 1.37 (0.43)
Change from week 5, n 270 296
Change from week 5, mean (SD) —-0.14 (0.64) —-0.21(0.52)
Leg movement

Week 5, n [ | |
Mean (SD) | |
Week 48, n [ | [ |
Mean (SD) | |
Change from week 5, n [ | [ |
Change from week 5, mean (SD) [ ] [ ]
Sleep

Week 5,n [ | [ ]
Mean (SD) I [
Week 48, n [ | |
Mean (SD) | |
Change from week 5, n [ | [ |
Change from week 5, mean (SD) I I
Item 1: Anxiety before

Week 5, n [ | [ |
Mean (SD) [ [
Week 48, n [ | [ ]
Mean (SD) [ [ |
Change from week 5, n [ | |
Change from week 5, mean (SD) [ ] [ ]
Item 2: Pain

Week 5, n 270 296
Mean (SD) 1.9 (0.87) 1.8 (0.94)
Week 48, n 278 303
Mean (SD) 1.8 (0.76) 1.8 (0.77)
Change from week 5, n 270 296
Change from week 5, mean (SD) -0.1(0.90) 0.0 (1.06)
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Item 19: Satisfaction

CAB + RPV CART CAB + RPV
N =283 N =283 N =308

Week 5, n 270 296
Mean (SD) 1.6 (0.72) 1.6 (0.74)
Week 48, n 278 303
Mean (SD) 1.5 (0.75) 1.5(0.78)
Change from week 5, n 270 296
Change from week 5, mean (SD) 0.0 (0.85) -0.1 (0.79)

ltem 20: Anxiety after

Week 5,n

Mean (SD)

Week 48, n

Mean (SD)

Change from week 5, n

Change from week 5, mean (SD)

ltem 21: Willingness

Week 5,n 270 296
Mean (SD) 1.4 (0.63) 1.4 (0.75)
Week 48, n 278 303
Mean (SD) 1.2 (0.58) 1.3 (0.70)
Change from week 5, n 270 296
Change from week 5, mean (SD) -0.1 (0.69) -0.1 (0.80)

CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; Cl = confidence interval; HIVTSQc = HIV Treatment Satisfaction Questionnaire change
version; HIVTSQs = HIV Treatment Satisfaction Questionnaire status version; ISR = injection site reaction; ITT-E = intention-to-treat—exposed; LOCF = last observation
carried forward; NA = not applicable; NR = not reported; PIN = Perception of Injection; SD = standard deviation.

Note: Summary of HIVTSQc total score at week 48 is presented as observed values and only for CAB +RPV group.
2 Only applicable to CAB + RPV group since only this group received the injections.

b Baseline for PIN: first week that injections of CAB and RPV were administered.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®

Table 14: Summary of HAT-QoL, ACCEPT, SF-12, and NRS

o AIR A A
al' d

3 8 08 08
HAT-QoL — Change from baseline in domain scorein ITT-E population — (adjusted, LOCF)
Life satisfaction score

Baseling, n

Baseline score, mean (SD)

Week 48, n

Week 48, mean (SD)

Change from baseline, n

Change from baseline, mean (SD)
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Characteristic

N =283 N =283 N =308
Adjusted change from baseline, n [ | [ | [ ] [ ]
Adjusted mean (95% CI)
Adjusted mean difference (95% CI)
P value

Disclosure worries score

Baseline, n

Baseline score, mean (SD)

Week 48, n

Week 48, mean (SD)

Change from baseline, n

Change from baseline, mean (SD)
Adjusted change from baseline, n
Adjusted mean (95% CI)

Adjusted mean difference (95% CI)
P value

HIV medication score

Baseline, n

Baseline score, mean (SD)

Week 48, n

Week 48, mean (SD)

Change from baseline, n

Change from baseline, mean (SD)
Adjusted change from baseline, n
Adjusted mean (95% CI)

Adjusted mean difference (95% CI)
P value

ACCEPT- Change from baseline in General Acceptance scorein ITT-E population — (adjusted, LOCF)

Baseline, n 258 267 303 300
Baseline score, mean (SD) 86.0 (21.27) 83.4 (23.68) 75.9 (26.53) 74.7 (26.06)
Week 48, n 280 280 307 305
Week 48, mean (SD) 87.9 (21.71) 83.8 (23.22) 89.2 (19.94) 78.3 (25.98)
Change from baseline at week 48,n 255 264 302 298
Change from baseline at week 48, 2.2 (25.03) 1.3 (27.56) 13.3 (32.22) 3.4 (29.37)
mean (SD)

Week 48 adjusted, n 255 262 302 298
Adjusted mean (95% CI) 3.0(0.41t05.6) 0.8 (-1.7t0 3.4) 13.7 (11.2to 16.3) 3.0(041t05.6)
Adjusted mean difference (95% CI) 22(-141t0 5.8) 10.7 (7.1 to 14.4)

P value 0.24 <0.001

SF-12 — Change from baseline in physical and mental component scorein ITT-E population — (adjusted, LOCF)
PCS
Baseline, n 258 267 298 | 299
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CAB + RPV CART CAB + RPV
N =283 N =283 N =308

Baseline score, mean (SD) 55.85(4.69) 55.69(5.38) 55.24 (5.73) 54.61(5.76)
Week 48, n 277 276 298 303
Week 48, mean (SD) 55.43 (5.00) 55.72 (5.69) 55.8 (5.51) 54.79 (6.23)
Change from baseline, n 252 260 272 288
Change from baseline, mean (SD) -0.37(5.49) —0.06 (5.53) 0.81(5.42) 0.11 (5.77)
Adjusted change from baseline, n 252 258 288 295
Adjusted change from baseline, mean -0.29(-0.88 to -0.13(-0.71to 0.76 (0.181t0 1.33) 0.06 (-0.50t0
(95% CI) 0.29) 0.45) 0.63)

Adjusted mean difference (95% CI)

~0.17 (=0.99 to 0.66)

0.7 (-0.11to 1.50)

P value 0.69 0.09

MCS

Baseline, n 258 267 301 297
Baseline score, mean (SD) 53.42(8.51) 52.91(8.65) 53.13(8.19) 53.68(7.33)
Week 48, n 277 276 298 303
Week 48, mean (SD) 53.41(8.9) 51.59(9.57) 53.54(8.91) 53.37 (8.44)
Change from baseline, n 252 260 275 286
Change from baseline, mean (SD) -0.09(7.5) —1.04(9.28) 0.51 (8.86) -0.45(8.22)
Adjusted change from baseline, n 252 258 291 293
Adjusted change from baseline, mean -0.01(-0.97 to -1.12(-2.06 to — 0.26 (-0.64to -0.37(-1.27to
(95% CI) 0.95) 0.17) 1.16) 0.52)

Adjusted mean difference (95% ClI)

1.10 (-0.25to 2.45)

0.63 (-0.64t0 1.91)

P value

0.11

0.33

NRS2— Summary of NRS scores in ITT-E population — (LOCF)

Week 4° n

Mean (SD)

Week 41, n

Mean (SD)

Change from week 4 scores,n

Change from week 4 scores, mean
(SD)

Change from week 4, mean (SD)

ACCEPT = Chronic Treatment Acceptance Questionnaire; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; Cl = confidence interval;
HAT-QoL = HIV/AIDS-targeted quality of life; ITT-E = intention-to-treat—exposed; LOCF = last observation carried forward; MCS = Mental Component Score;
NRS = Numeric Rating Scale; PCS = Physical Component Score; SD = standard deviation; SF-12 = Short Form (12) Health Survey.

20nly applicable to CAB + RPV group since only this group received the injections.

bBaseline for NRS.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®

Adherence

In both trials, 98% of the CAB + RPV injections were administered within seven days of the
planned treatmentwindow. No more than 2% of injection visits occurred between seven
and 14 days of the planned injection visits. Across trials, oral bridging was used to deliver

CAB + RPV at four of the missing injection visits. | | | GcNIEzEzINIINHHEEEE
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N, 0
information on the adherence inthe CART group was provided. Additionally, data pertaining
specifically to adherence during the oral lead-in period was not available.

Resistance

The number of patients with CVF (defined astwo consecutive HIV-1 RNAs = 200 copies/mL
after prior suppression to < 200 copies/m) by week 48 was low in both trials. In FLAIR, four
and three patientsin the CAB + RPV and CART groups, respectively, were categorized as
CVF. In ATLAS, the numbersinthe two groups were three and four, respectively (data not
presented).

In FLAIR, one of the four patients with CVF in the CAB + RPV group never received an
injection, therefore virology data were generated for the remaining three patients. All three
of the remaining patients had treatment-emergentRPV-, INI-, and CAB-resistant mutations.
Of these, a decrease in susceptibility was seen forall RPV and CAB-associated mutations.
None of the three CVFs on CART had treatment-emergentresistance mutations (data not
presented).

In ATLAS, allthree CVF cases in the CAB + RPV group had treatment-emergent RPV
resistance mutations leading to decreased virus susceptibility to the drug. One CVF patient
in the CAB + RPV group had INI resistance mutation with a prior history of raltegravir use,
resulting in resistance to CAB, raltegravir, and elvitegravir, butthe virus remained sensitive
to DTG. Another CVF patientin the CAB + RPV group had mutationsto the NNRTI, which
could contribute to RPV resistance. In the CART group, two cases of NRTI- and NNRTI-
associated mutations were found each, and one case of INl-associated mutations were
found. One of the NRTI-associated mutations corresponded to a decrease in susceptibility
to emtricitabine (data notpresented).

Harms
Only those harmsidentified in the CADTH review protocol are reported as follows.
Adverse Events

Data forthe oral lead-in period and maintenance phase are presented separately in Table
15 and Table 16. Unless otherwise specified, safety results presented are forthe
maintenance phase (including the orallead-in and IM injection period for the safety
population set).

During the maintenance phase in both trials, patients in the CAB + RPV group reported
more AEs compared with the CART group (Table 16). More than 90% patientsin the CAB +
RPV group experienced atleast one AE acrosstrials, whereasthe overall frequency of AEs
in the CART group was 71% and 80%, in ATLAS and FLAIR, respectively. The majority of
AEs were grade 1 or 2 in severity. The increased incidence of AEsinthe CAB + RPV group
was in part attributable to various ISRs resulting from the monthly IM injections (overall
frequency 86% and 83% in FLAIR and ATLAS, respectively, details under Notable Harms).
The incidence of non-ISR AEs occurred at a higherfrequency inthe CAB + RPV group
(87% and 80% between CAB + RPV and CART in FLAIR, respectively;86% and 71%
between CAB + RPV and CART in ATLAS, respectively). The CAB + RPV group also
reported more grade 3 to 4 AEs than placebo (11% and 4% in FLAIR; 11% and 7% in
ATLAS). Overall, the most frequent AEs (incidence of = 10% in any group) included (in no
particular order) injection site pain, nasopharynagitis, injection site nodule, headache, upper
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respiratory tract infection, injection site induration, and diarrhea. Across trials, the frequency
of common AEs was comparable in the two treatmentgroups, with the exception of ISR
events (pain, nodule, induration, swelling, and pruritus), headache, pyrexia, hemorrhoids,
back pain, and dizziness, which were reported more frequently in the CAB + RPV group.

Serious Adverse Events

Overall, there were no fatal SAEs and the incidence of nonfatal SAEs was low across trials
(range = 4% to 6%), with comparable SAE frequency observed between treatmentgroups.
The individual SAEs occurred across a variety of system organ classes, and no particular
pattern was observed. Hepatitis A and colitis were the only nonfatal SAEs that occurred in
more than one patientin FLAIR and ATLAS, respectively.

Withdrawals Due to Adverse Events

During the maintenance phase, a small proportion of patients (£ 4%)in each treatment
group in both trials reported an AE leading to withdrawal or permanentdiscontinuation of
the study. Patients in the CAB + RPV group had a numerically greater proportion of WDAEs
compared with the CART group. However, it should be noted that three patientsin each
trial withdrew during the oral lead-in period and neverreceived CAB + RPV IM injections.
Aside from ISRs, the causes for withdrawal included acute viral hepatitis and a variety of
AEs (e.g., disturbance in attention, dysarthria, amnesia, renal failure, fatigue, headache,
depression suicidal, diarrhea, nausea, asthenia, myalgia, and anxiety).

Mortality

In FLAIR, no deaths were reported during the maintenance phase in either treatmentgroup,
although one death was reported in a patientin the CAB + RPV group during the induction
phase (cause of death was possible homicide). In ATLAS, one death was reported in the
CART treatmentgroup due to methamphetamine overdose.

Notable Harms

Notable harmsidentified in the CADTH review protocol (Table 3) included the following:
ISRs, depressive disorders, hepatotoxicity, skin reactions, hypersensitivity, bone-related
AEs, andrenal function. Data during the maintenance phase are summarized in Table 17.

Data pertaining to ISRs was only applicable to the CAB + RPV group since only these
patients received an injectable therapy. During the maintenance phase, ISRs were the most
frequently reported AEs in patients receiving CAB + RPV, with more than 80% reporting at
least one ISR event. Of the differentISR events, injection site pain was the mostcommonly
reported AE (> 75%), followed by injection site nodules (12% to 16%), induration (10% to
13%), nodules and swelling (7% to 8%), injection site pruritus (6%), and erythema (5%).
Other ISRs reported at a lower frequency (< 5%) included warmth, bruising, hematoma,
hemorrhage, discoloration, anesthesia, discomfort, granuloma, necrosis, cyst, and scar
(data not presented). Most ISRs were grade 1 or 2 in severity, with grade 3 ISRs
accounting for 1% or less of all ISRs. No ISRs were reported as SAEs, and six patientsin
the two trials withdrew from the study due to an ISR event (fourin FLAIR and two in
ATLAS). The majority of ISRs (88%) were resolved within seven days and the median
duration for ISRs was three days in both trials. The AE profile for CAB or RPV injections
were similar when considered separately and no substantial difference was noted between
the characteristics of CAB or RPV ISRs (data not presented). In both trials, the incidence of
ISRs decreased overtime with a reduction in the number of patients reporting pain.
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Approximately 70% patients reported having ISRs at the initial 3 mL loading injections,
which was reducedto 11%to 20% at week 48 (data not presented).

The number of patients with psychiatric disorders ranged between 8% and 13% across
trials (similar proportion between treatmentgroups); however, the frequency of depression
was no more than 2% in either treatmentgroup of either trial.

The proportion of patients who metliver stopping criteria during the maintenance phase did
not exceed 2% in either trial. There were no reported cases of hepatotoxicity among these
patients. The majority of these cases were found to have viral hepatitis. None of the liver
stopping criteriain the CAB + RPV groups represented drug-induced liver injury, as
adjudicated by anindependenthepatic adjudication committee.

There were no confirmed drug hypersensitivity reactionsto CAB + RPV in either FLAIR or
ATLAS. A total of four patients in the two studies reported a hypersensitivity reaction during
the maintenance phase, and this did not result in withdrawal.

Rash occurredin 1% to 4% of patients in the two treatmentgroups across trials. None were
considered to be grade 3 to 4 or SAESs, and did not result in discontinuation.

A number of renal and bone biomarkers were assessed in FLAIR and ATLAS, of which the
creatinine and estimated glomerular filtration rate (eGFR) are reported for renal function
and alkaline phosphatase isreported for bone status. In both studies, creatinine and eGFR
level remained relatively stable through the maintenance phase. In FLAIR, the mean
change at week 48 from baseline in serum creatinine was —8.97 and 5.00 in the CAB +

RPV and CART groups, respectively; the mean change from baseline in creatinine-adjusted
eGFR was 9.5 and —0.7 in the two groups, respectively;and mean change from baseline in
vitamin D level was —0.3 and —6.4 in the two groups, respectively.In ATLAS, the mean
change at week 48 from baseline in serum creatinine was 1.59 and 0.82 inthe CAB + RPV
and CART groups, respectively; the mean change from baseline in creatinine-adjusted GFR
was —2.5and —1.9in the two groups, respectively; and mean the change from baseline in
vitamin D level was —4.8 and 1.5 in the two groups, respectively.
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Table 15: Summary of Harms — Oral Lead-In Period (Safety Population)

CAB + RPV CAB + RPV
N =283 N =308
AEs
[ . | [
Most common AEs by SOC, n (%)?
[ [
| |
I [
[ [
I | I | | | |
WDAESs®
| || | | I |

AE = adverse event; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; SAE = serious adverse event; SOC = system organ class;
WDAE = withdrawal due to adverse event.

20ccurring in 5% or more of patients in either treatment group in either trial.

Y WDAEs refer to withdrawal from the study due to an AE.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.?

Table 16: Harms During the Maintenance Phase in the FLAIR and ATLAS Trials (Safety
Population)

CAB + RPV CAB + RPV
N =283 N =308
AEs
Patients with > 0 AEs, n (%) 267 (94) 225(80) 294(95) 220(71)
Any grade 3to 4 AEs, n (%) 31(11) 11 (4) 35(11) 23 (7)
Most common AEs, n (%)?2
Injection site pain 227 (80) 0 231 (75) NA
Nasopharyngitis 56 (20) 48 (17) 52 (17) 42 (14)
Injection site nodule 44 (16) 0 37 (12) NA
Headache 39 (14) 21 (7) 34 (11) 17 (6)
URTI 38 (13) 28 (10) 32 (10) 25 (8)
Injection site induration 38 (13) 0 30 (10) NA
Diarrhea 32 (11) 25(9) 22 (7) 15 (5)
Influenza 25(9) 20 (7) 17 (6) 14 (5)
Cough - - 16 (5) 14 (5)
Vitamin D deficiency 23 (8) 13 (5) - -
Injection site swelling 23 (8) 0 23 (7) NA
Back pain 22 (8) 13 (5) 21(7) 10 (3)
Pyrexia 22 (8) 4 (1) 21 (7) 9(3)
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Hemorrhoids 16 (6) 3(1) - -
Injection site pruritus 16 (6) 0 - -
Nausea 16 (6) 11 (4) - -
Gastroenteritis 15 (5) 11 (4) - -
Pharyngitis 15 (5) 9(3) - -
Dizziness 15 (5) 3(1) - -
Fatigue - - 22 (7) 6 (2)
Respiratory tract infection, viral - - 11 (4) 17 (6)
SAEs
Patients with > 0 SAEs, n (%) | 18 (6) | 12 (4) | 13 (4) | 14 (5)
Most common SAEs by SOC, n (%)°
Infections and infestations 4 (1) 4 (1) 6 (2) 4 (1)
Gastrointestinal disorders 4 (1) 1(<1) 2(<1) 2(<1)
Hepatobiliary disorders 2(<1) 0
Neoplasms benign, malignant, and 2(<1) 3(1) 1(<1) 2(<1)
unspecified
Injury, poisoning, and procedural 1(<1) 2(<1) 0 3(<1)
complications
Psychiatric disorders 0 2(<1) - -
WDAES"
Patients with > 0 WDAES, n (%) | 9 (3) | 4 (1) | 13 (4) | 5(2)
Most common WDAEs, n (%)°
Acute hepatitis B 2(<1) 0 - -
Hepatitis A 2(<1) 0 2(<1) 0
Injection site pain 2(<1) 0 4 (1) 0
Headache 2(<1) 0
Deaths
Number of deaths, n (%) | 0 | 0 | 0 | 1

AE = adverse event; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; NA = not applicable; SAE = serious adverse event; SOC = system

organ class; URTI = upper respiratory tract infection; WDAE = withdrawal due to adverse event.
#0ccurring in 5% or more of patients in either treatment group in either trial.

> WDAEs refer to withdrawal from the study due to an AE.

¢ Occurring in greater than one patient in either treatment group in either trial.

Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®
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Table 17: Notable Harms — Maintenance Phase (Safety Population)

Injection site reaction AEs

CAB + RPV
N =283

CAB + RPV
N =308

CADTH

Number of subjects with injections 278 (98) 303(98)

Number of subjects with ISRs 239 (86) NA 250(83)

Number of injections 7,704 6,978

Number of ISRs 2,203 1,460

Rash-related AEs

Rash | 6(2) 8 (3) 11 (4) 4(1)
Psychiatric events

Any psychiatric disorders 38 (13) 27 (10) 32 (10) 24 (8)
Depression 6 (2) 4 (1) 3(<1) 6 (2)
Depressed mood 3(1) 1(<1) 2(<1) 2(<1)
Suicidal ideation 1(<1) 1(<1) 1(<1) 2(<1)
Suicide attempt 0 1(<1) 0 1(<1)
Hepatotoxicity

Liver stopping criteria | 7(2) 2(<1) 4 (1) 1(<1)
Renal-related biomarkers

Serum creatinine (umol/L)

Baseline, n 283 283 308 308
Baseline, mean (SD) 89.00 (16.06) 85.80 (15.66) 79.05 (16.38) 77.83(16.5)
Week 48, n 247 262 265 292
Week 48, mean (SD) 79.95(15.61) 90.88 (87.65) 80.77 (16.46) 78.65 (16.20)
Change from baseline at week 48,n 247 262 265 292
Change from baseline at week 48, mean -8.97(9.74) 5.00 (85.53) 1.59 (11.25) 0.82 (7.85)
(SD)

Week 52, n 280 282
Week 52, mean (SD) 80.31 (16.5) 77.81(16.29)
Change from baseline at week 52,n 280 282
Change from baseline at week 52, mean 0.86 (10.65) 0.08 (8.59)
(SD)

GFR from creatinine adjusted using CKD-EPI(mL/min/1.73m

Baseline, n 283 283 308 308
Baseline, mean (SD) 94.3(17.61) 97.9 (17.70) 100.5 (18.30) 101.1(17.72)
Week 48, n 247 261 264 291
Week 48, mean (SD) 103.6 (16.34) 96.9 (18.21) 97.6 (16.97) 99.3 (17.09)
Change from baseline at week 48,n 247 261 264 291
Change from baseline at week 48, mean 9.5 (11.35) —-0.7 (10.86) -2.5(11.80) -1.9(8.50)
(SD)

Week 52, n 280 282
Week 52, mean (SD) 98.4 (17.53) 100.3(17.55)
Change from baseline at week 52,n 280 282
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CAB + RPV CART CAB + RPV
N =283 N =283 N =308

Change from baseline at week 52, mean -1.7 (10.89) -1.1(9.25)
(SD)

Bone biomarkers

Vitamin D (nmol/L)

Baseline, n 282 278 308 305
Baseline, mean (SD) 61.5 (25.23) 61.9 (23.79) 65.2 (30.73) 63.6 (31.78)
Week 48, n 261 263 282 293
Week 48, mean (SD) 60.8 (25.06) 55.6 (23.66) 59.3 (24.99) 65.4 (33.30)
Change from baseline at week 48,n 260 259 282 290
Change from baseline at week 48, mean —0.3(20.09) —6.4 (20.07) -4.8 (21.87) 1.5(21.77)
(SD)

Bone specific alkaline phosphatase n =256 n =259

(mcglL)

Model adjusted geometric mean for 0.95(0.93to 0.96 (0.941to0 0.99)

ratio to maintenance baseline (day 1) 0.97)

(95% CI)

Model adjusted geometric mean for 0.99 (0.951t01.02)

treatmentratio

(95% CI)

P value 0.46

AE = adverse event; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; Cl = confidence interval; CKD-EPI = Chronic Kidney Disease
Epidemiology Collaboration equation; GFR = glomerular filtration rate; ISR = injection site reaction; NA = not applicable; SD = standard deviation.

Note: Baseline refers to the beginning of the maintenance phase in both trials.
Source: FLAIR Clinical Study Report,” ATLAS Clinical Study Report.®

Critical Appraisal
Internal Validity

The two studiesincluded in this review, FLAIR and ATLAS, were generally conducted well
with sound methodology. Both were RCTs that used acceptable methods to randomize
patientsto treatmentgroups. The treatmentgroups appeared to be generally balanced with
respect to baseline characteristics between treatmentarms in each study. The trials were
OL in design, therefore no measuresto ensure blinding and to conceal treatmentallocation
were implemented. Itis unclear to what extent the trial results were biased due to the OL
nature of the trials, although reporting and recall biasis unlikely to occur in many efficacy
and safety outcomesthatwere measured in blood or plasma samplesin an objective
manner. Nonetheless, the possibility remains thatascertainmentof treatmentallocation
influenced patientreporting of subjective outcomes (HRQoL) as well as patients’ decisions
on whetherto remaininthe trial, potentially biasing the primary efficacy outcome.

The maintenance phase of both studiesincluded virologically suppressed HIV-1 patients
who switched from a current ARV regimen to the CAB + RPV regimen. The primary efficacy
end point was the proportion of patients with virologic failure (defined as HIV-1 RNA = 50
copies/mL) between the treatment groups, which is consistent with the latest FDA—
recommended primary end pointfor switch trials.3® A number of additional virologic end
points were measured, including the proportion of patients who achieved virologic
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suppression (HIV-1 RNA < 50 copies/mL). The choice of virologic and immunologic end
points was consistentwith the standard set of outcomes measured in HIV-1 trials. The
FDA-recommended noninferiority margin is 4% for HIV-1 RNA of 50 copies/mL or greater
in switch trials. However, the trials had a 6% noninferiority margin in place for the primary
efficacy end point, citing insufficiency in the sample size of the trials individually to assess
the aforementioned outcome with adequate power. The clinical expert consulted for this
review indicated the difference between a 4% and 6% noninferiority margin is negligible in
the practical setting, and shared no concern over the results of the primary analysis
regarding its validity. Additionally, the pooled analysis of the FLAIR and ATLAS studies
(described in Appendix 3) assessed the noninferiority of CAB + RPV to CART with a 4%
margin. Therefore, the use of a 6% noninferiority margin in the FLAIR and ATLAS trial is of
minimal concern.

Both trials assessed a number of HRQoL outcomes, with a focus on HRQoL affected by an
injectable regimen. However, mostof the HRQoL measures had limited to no evidence of
validity, responsiveness, or reliability, and were lacking an established MID, patrticularly in
patients with HIV-1. Evidence of reliability was documented for ACCEPT, HAT-QolL, and
HIVTSQ (both versions) but not forthe other HRQoL instruments. The clinical expert
indicated the limited usefulness and application of the HRQoL scalesin the clinical setting,
as informal assessment of HRQoL with the patientis used in clinical practice. There is also
a potential for biasin the assessmentof HRQoL outcomes, especially those administered
exclusivelyto the CAB + RPV group that are focused on assessing the patient's experience
with the CAB and RPV injections. This is because there is potential for patients to rate their
answer to the HRQoL scalesworse on the first exposure to injection due to relative
unfamiliarity; scores on the HRQoL measure may become more positive as patients
become more comfortable with the injections as treatment progresses. Additionally, the
initiation injection may resultin greater discomfortcompared with continuation injections
dueto a highervolume forthe former. Thiswould result in worse HRQoL scores at baseline
or for the first week of injection, which may increase the likelihood of detecting a benefit
with continued treatment. This may explainin part the finding thatthe incidence of ISRs in
patients receiving CAB + RPV was much higher during the first few injection visits, which
followed a downward trend in subsequent weeks and closer to the end of the 48-week
period. Overall, the changesin various HRQoL scores at week 44 or 48 compared to that at
baseline were relatively small and were likely suffering from random error and/or missing
data due to failure in providing responses to HRQoL questionnaires by up to 10% patients
across trials. Moreover, the between-group differences were highly inconsistentacrossthe
two trials despite the similarity of trial design, duration, and identical outcome measures.
This is particularly the case for the outcome measures of patients’ satisfaction with the
treatment, such as with the HIVTSQs, HIVTSQc, ACCEPT, and HAT-QoL instruments.

The statistical analyses plan, including handling of missing data (using the FDA Snapshot
method with missing data = failure), deriving sample size or power, and adjusting for
multiple comparisons was carried outappropriately and generally followed FDA guidance
for HIV-1 trials. In both trials, subgroups of interest to this review were pre-planned;
however, testing of the interaction between relevantsubgroups was only done for sex at
birth (both trials) and plasma HIV-1 RNA level prior to ARV regimen (FLAIR only). The
subgroup analyses were considered exploratory and were likely underpowered. Further, an
adjustmentfor multiplicity was not done for subgroup analyses. A wide 95% CI with an
upper bound crossed the pre-set noninferiority margin of 6%, perhaps due to large random
variation of small sample size in the subgroup. Overall, there is no strong signal of
treatmenteffectdifference (i.e., viral load) by subgroups.
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Patients enrolled in FLAIR were initially ART-naive and underwenta 20-weekinduction
phase of ARV treatmentand only those who achieved virologic suppression continued in
the trial and were randomized. Approximately 10% patients in FLAIR did not complete the
induction phase, which was noticeably high according to the clinical expert. Following
randomization, there was no notable imbalance between treatmentgroups in either studies
with respectto dropouts or completion rate. Hence, there is minimal concern for biases
introduced by differential dropouts.

External Validity

Both FLAIR and ATLAS were multinational trials, enrolling patients from a range of
countries across North America, South America, Western Europe, and Asia. A total of 23
and 34 patients were randomized from Canadian sites in the two trials, respectively.

The proportion of patients who were screening failures ranged from 12% in ATLAS to 22%
in FLAIR. The primary reason for screening failure was notmeeting eligibility criteria. While
itis standard practice to exclude patients based on baseline resistance to the study drug(s),
andto include those who are otherwise healthy, do not have significantcomorbidities or
interfering medication history, and are expected to be adherentto study protocol, having
restrictive exclusion criteriamay lead to the enrolmentof a highly selected patient
population which may affectthe generalizability of the findings. The clinical expert consulted
for this review indicated the eligibility criteria in the two trials were reasonable and shared
no concern with regard to the generalizability of the findings.

According to the clinical expertconsulted by CADTH, the baseline demographic and clinical
characteristicsin FLAIR and ATLAS were generally reflective of treatment-experienced,
virologically suppressed patientsin a Canadian setting. However, it was noted that the
proportion of injectable drug users constituted no more than 5% of the trial population.
Since this is a high-risk group due to their susceptibility to HIV-1 transmission through
needle use, the clinical expert projected a higher proportion of injectable drug usersin the
real world. Other notable eligibility criteria included nothaving serious liver, cardiovascular,
or kidneyimpairments (i.e., not having exclusionary laboratory values), active infection, or
acute hepatitis. The results may therefore notbe generalizable to patients with these
conditions. The trial sponsorindicated that the FLAIR and ATLAS trials recruited 22% to
34% of female patients, respectively, a group of patients generally underrepresentedin
HIV-1 clinical trials. It should be noted that patientsin ATLAS are likely to be treatment
adherentand fairly homogeneous, whereas FLAIR likely included a broad selection of
patients with unknown adherence records prior to the trial.

The primary analysis period in both trials spanned 48 weeks, a standard time frame used in
HIV-1 trials, and consistent with the FDA-recommended minimum analysis duration for the
virologic end points. The trials are ongoing, with a planned duration of 120 to 148 weeks.
Even though data for a few weeks in the extension phase are available, alonger follow -up
with complete data will likely be more conclusive of the durability of the IM CAB + RPV
regimen.

The CAB + RPV intervention regimen implemented in both trials was aligned with the
dosing and administration recommended by Health Canada, with a four-week oral lead-in
period with daily administered tablets, followed by a single initiation injection, and once-
monthly injection continued thereafter. The comparators used in the trials included many of
the recent ARV regimens commonly prescribed in clinical practice. Patientsin the
comparatorarm in FLAIR primarily received ABC/DTG/3TC through the maintenance
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phase. Althoughinformation on comparators used inthe CART group in ATLAS was not
provided, their ARV regimen priorto the start of the trial included contemporary and
commonly prescribed ARV regimens. Notably, the ATLAS trial compared the CAB + RPV
regimen againsta combination of oral ARTS; therefore, the comparative efficacy and safety
of individual ARTs are unknown. However, this is unlikely to affectthe generalizability of the
trial as patients had exposure to a wide variety of oral ARTs. Further, the primary efficacy
analysis did not show any difference between the three major drug classes (PI, INI, and
NNRTI) (data not presented).

Indirect Evidence

No indirectevidence was submitted by the sponsor; anindependentsearch forindirect
evidence conducted by CADTH did not find any published indirectevidence thatmetthe
inclusion criteria of the CDR review protocol.

Other Relevant Studies

No long-term extension studies or additional studies considered to address importantgaps
in the evidence included in the systematic review were submitted by the sponsor.
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Discussion

Summary of Available Evidence

The evidence base for this review comprised of two phase Il trials, FLAIR (N = 566) and
ATLAS (N = 618), with a similar design and methodology. Both studies were randomized,
active-controlled, OL, noninferiority studies designed to evaluate the safety and efficacy of
the two-drug regimen of CAB + RPV forthe treatmentof HIV-1 infection in virologically
suppressed adultpatients (HIV-1 RNA < 50 copies/mL) who switched from athree-drug oral
ART regimen.FLAIR included ART-naive patients, who underwenta 20-week induction
phase with ARV treatment; those who achieved viral suppression entered the maintenance
phase. ATLAS included virologically suppressed patients who were on a stable ARV
regimen (containing two NRTIs plus an INI, NNRTI, or a PI) and did not have an induction
phase;eligible patients directly entered the maintenance phase. The treatmentperiod
relevantforthis review was the maintenance phase, during which patients were
randomized (1:1) to continue their baseline oral ARV regimen or switch to receive CAB +
RPV. The CAB + RPV regimen was administered in three stages: oral lead-in period, in
which patients received individual oral CAB + RPV (30 mg + 25 mg) once daily for at least
fourweeks; followed by separate IM initiation injections of CAB + RPV (600 mg + 900 mg),
and separate continuation doses of CAB + RPV (400 mg + 600 mg) every four weeks
thereafter. The primary efficacy outcome in both trials was virologic failure defined as the
proportion of patients with HIV-1 RNA of 50 copies/mL or greater at week 48 (calculated
using the FDA Snapshotalgorithm). A 6% noninferiority margin was applied to the primary
analysisin both studies. The following secondary efficacy outcomes were measured: the
proportion of patients that achieved virologic suppression (HIV-1 RNA < 50 copies/mL) as
per the snapshotalgorithm;and CD4+ cell count overtime. HRQoL was assessed using a
number of measuresincluding the HIVTSQs and HIVTSQc, PIN, ACCEPT, HAT-QoL, SF-
12, and NRS.

Key evidence gapsinclude the OL study design, uncertainty associated with HRQoL
results, and the lack of long-term data. The data available from the FLAIR and ATLAS trials
were limited to 48 weeks of treatment. Both trials are ongoing, with limited data available for
some patients post-week 48. In the absence of more compelling long-term data, the
durability of the treatment effectand potential for emergence of resistance beyond 48
weeks remain uncertain.

Interpretation of Results

Efficacy

In both trials, the two-drug CAB + RPV regimen was shown be noninferior to daily oral
three-drug ARV regimen with respectto the primary efficacy outcome of virologic failure. In
both trials, the proportion of patients with virologic failure (defined as HIV-1 RNA = 50
copies/mL)inthe CAB + RPV and CART groupswas similar at week 48. Both trials
employed a noninferiority margin of 6% for the primary analysis. Although this noninferiority
margin was lessrestrictive than the FDA-recommended 4% margin for switch trials, the
clinical expertindicated that the practical difference is minimal. The CAB + RPV regimen
was also shown to be noninferiorto oral ARV regimen in achieving virologic suppression;
more than 90% patientsin both trials achieved virologic suppression by week 48 (based on
the 10% noninferiority margin for this outcome in both trials). The rates of CVF were low (<
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1.5%) in both treatmentgroups through week 48. The high response rate and low CVF rate
among these patients was expected because they achieved virologic suppression on an
ART prior to the start of the treatment. In both trials, the discontinuation rates were low and
similar between treatmentgroups.

Patients in both trials sustained a satisfactory immunologic response throughoutthe trial
duration, as noted by a progressive increase in CD4+ cell count from baseline through
week 48. The clinical expertindicated that CD4+ cell count as a markerfor HIV-1
managementis relatively less importantin clinical setting compared to virologic end points.
Nonetheless, the improvementin CD4+ cell countover time provides supportive evidence
forthe clinical benefits of CAB + RPV. However, as the analysis forimmunologic end points
was not controlled for multiplicity, the results should be interpreted with considerations of
potential forinflated type | error.

HRQoL was identified as an importantoutcome to patients, and both trials included multiple
assessments of patients’ HRQoL through the measurement of the following patient-reported
outcomes: HIVTSQ, PIN, ACCEPT, HAT-QoL, NRS, and SF-12. These instruments are
designed to assess various aspects of HRQoL, including acceptance of an injectable
regimen and complications resulting from it. Of the HRQoL measures, the differencein
HIVTSQs total score between treatmentgroups and change from baseline in the
acceptability of ISR domain of the PIN questionnaire were tested statistically with control for
multiplicity. Results of the HIVTSQs and PIN were statistically significantin favour of the
CAB + RPV group in ATLAS; but statistical significance was notreached in FLAIR (after
adjusting for multiplicity). The remaining measures showed a numerical benefitin patients’
HRQoL in favour of CAB + RPV.

Although the results may suggest a small benefitof CAB + RPV in HRQoL, a number of
limitations presentchallengesininterpreting these outcomes. Overall, the changesin
various scores at week 44 or 48 compared to that at baseline were relatively small, and
were likely suffering from eitherrandom error or missing data due to a large proportion of
missing data (up to 10%) for various reasons at week 44 or 48. Moreover, the between-
group differences were highly inconsistentacross the two trials despite the similarity of trial
design, duration, and identical outcome measures. Thisis particularly the case foroutcome
measures of patients’ satisfaction to the treatment, such as HIVTSQs and HIVTSQc,
ACCEPT, and HAT-QoL instruments. With the exception of the HIVTSQs total score and
PIN, none of the remaining HRQoL analyses were adjusted for multiplicity, therefore,
results of these analyses should be interpreted with caution. Evidence for the validity,
reliability, and MID of the instruments were scarce in the literature, especially in patients
with HIV-1, therefore, the appropriateness of using these measures and any associated
biases are unclear. In addition, the improvementobserved in HRQoL may be a function of a
more negative experience atthe first exposure to CAB and RPV IM injections. Thismay be
dueto relative unfamiliarity with the regimen orincreased discomfortdue to the larger
volume of the initiation injections; scores on the HRQoL measure may become more
positive as patients become more comfortable with the injections as treatment progresses.
However, according to the clinical expert, the severity of AEs associated with injections
tend to normalize overtime, resulting in a greater acceptance of the IM mode of
administration, resulting in an improvementin HRQoL at latertimepoints. Finally, the clinical
expertindicated limited use of aformal HRQoL instrument in the clinical setting, instead an
informal discussion aboutpatients’ HRQoL and desire or reason to switch treatmentis
generally adequate.
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Among other efficacy end points identified in the CADTH review protocol, resistance to the
study medications occurred infrequently. Adherence to the planned treatment schedule for
CAB + RPV administration was high in both trials, with few injections administered outside
of the allowable treatmentwindow and only one injection was missed without
supplementation by the oral bridging strategy. Both of these observations can, in part, be
explained by the selection of patients in the two trials. The high adherence rate is expected
in patientswho were on a stable ARV regimen (ATLAS) or selected to be compliantwith
study protocol and successfully achieved suppression of viral load through ARV pre-
treatment (FLAIR), both of which may result from a high degree of adherence. Similar to the
previous end points, adherence with a longer duration of CAB + RPV treatmentis unknown.
Nonetheless, the clinical expert speculated thata once-monthly regimen would improve
adherence and avoid high pill burden associated with currentstandard of care.

The comparators used in FLAIR and ATLAS are considered relevant ARTs for virologically
suppressed patients and represent ARV regimens commonly prescribed in clinical practice.
The ARV regimen used in the induction regimen of FLAIR (ABC/DTG/3TC ) was an
appropriate first-line ART according to the DHHS guidelines.® Although information on
comparators used inthe CART group in ATLAS was not provided, their ARV regimen prior
to the start of the trial included contemporary and commonly prescribed ARV regimens.
Notably,the ATLAS trial compared the CAB + RPV regimen againsta combination of oral
ARTSs; therefore,the comparative efficacy and safety of individual ARTs are unknown.
However, this is unlikely to affectthe generalizability of the trial as patients had exposure to
a wide variety of oral ARTSs.

Harms

Overall, patientsin the CAB + RPV group in both trials experienced more AEs compared
with those in the CART group. The higherincidence of AEs was, in part, due to the various
ISRs that were exclusively associated with CAB + RPV injection. However, the incidence of
non-ISR AEs was also higherinthe CAB + RPV group in both trials. This can be explained
by the selection of the patients in both trials, where patients receiving CART had beenon a
stable ARV regimen for more than six months (ATLAS) or may have developed tolerance
through CART induction treatment (FLAIR). Aside from ISRs, the mostcommon AEsin
both treatmentgroupsincluded AEsrelated to infection, gastrointestinal disorders, and
general disorders (headache, nausea, or vomiting). Given the parenteral route of
administration, along-acting injectable regimen eliminates dosing restrictions with regard to
food, and may therefore have fewer drug-drug interactions atthe level of the
gastrointestinal tract. This may result in fewer gastrointestinal AEs compared with oral
regimens. The incidence of SAEs and WDAEs were low through 48 weeks of IM injection.
The oral lead-in period for CAB + RPV was also well tolerated with no patterns observed for
clinical AEs or laboratory abnormalities, and few patientwithdrawals. One death occurred
during the treatmentperiod in ATLAS, and one death occurred during the induction phase
of FLAIR.

Notable harmsrelevantfor this review included ISRs, depressive disorders, hepatotoxicity,
skin reactions, hypersensitivity, bone-related AEs, and renal function. Of the differentISR
events, injection site pain was the most commonly reported AE (> 75%) in both trials,
followed by injection site nodules (range 12% to 16%) and induration (range 10% to 13%).
No ISRs were reported as SAEs and the incidence of grade 3 ISRs and withdrawal due to
ISRs was low. The majority of ISRs were resolved within a week, and the incidence
decreased overtime resulting from areduction in the number of patientsreporting ISRs.
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These patterns were consistentwith the clinical expert's expectation for CAB + RPV
injection. The remaining notable safety end points occurred in a small number of patients,
or were absentin either group. Laboratory biomarkers remained stable and showed no
signs of abnormal patterns overtime.

Conclusions

Results from two OL RCTs (FLAIR and ATLAS) in HIV-1 infected virologically suppressed
patients demonstrated thatonce-monthly injection of CAB + RPV is noninferior to oral
CART with respectto virologic failure (HIV-1 RNA = 50 copies/mL) and virologic
suppression (HIV-1 RNA < 50 copies/mL) atweek 48. CAB + RPV may be associated with
small benefits of HRQoL over CART, including patient's satisfaction and acceptance of
treatment; however, the HRQoL results are inconclusive and associated with many
uncertainties. The safety profile of CAB + RPV did not show any additional signs of
concern. While patientsin the CAB + RPV group reported more AEs, the majority were a
result of ISRs, which were mostly resolved within a week, and not of concern according to
the clinical expert.

Long-term trials of the CAB + RPV regimen are ongoing, with a planned duration of 120 to
148 weeks. Results of these trials will provide more conclusive evidence of the durability of
the IM CAB + RPV regimen. Overall, CAB + RPV is an effective regimen with no major
safety concerns and could be a new treatmentoptionin virologically suppressed patients.
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Appendix 1: Literature Search Strategy

Clinical Literature Search

OVERVIEW

Interface:
Databases:

Date of Search:
Alerts:

Study Types:
Limits:

/
MeSH
exp

*

medall

oemezd

Ovid
MEDLINE All (1946—present)
Embase (1974—present)

Note: Subjectheadings have been customized for each database. Duplicates between databases

were removed in Ovid.

September 19,2019

Bi-weekly search updates until project completion
No search filters were applied

No date or language limits were used
Conference abstracts: excluded

SYNTAX GUIDE

At the end of a phrase, searchesthe phrase as a subjectheading
Medical SubjectHeading
Explode a subjectheading

Before a word, indicates that the marked subjectheading is a primary topic;
or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings

Title

Abstract

Heading word; usually includes subjectheadings and controlled vocabulary
Author keyword heading word (MEDLINE)

Author keyword (Embase)

Publication type

Candidate term word

Requiresterms to be adjacentto each other within # number of words (in any order)
CAS registry number (MEDLINE)

Original title

Ovid database code: MEDLINE All, 1946 to present, updated daily

Ovid database code; Embase, 1974 to present, updated daily

CADTH
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MULTI-DATABASE STRATEGY

Line # Search Strategy
1 (vacabria* or cabenuva*).ti,ab,kf,ot,hw.
(cabotegravir*or 744-LA or 744LA or CAB or GSK-1265744* or GSK1265744* or GSK 1265744* or GSK-744 or
2 GSK744 or GSK744LA or GSK744LAP or S-265744* or S265744* or HMH0132Z1Q or
3L12PT535M).ti,ab,kf,ot,hw,rn,nm.
3 rilpivirine/
4 (rilpivirin* or edurant* or enduran_t* or HSDB-8153 orHSDB8153 or R-278474 or R278474 or TMC-278 or TMC278 or
FI96A8X663 or 212WAX8KDD).ti,ab,kf,ot,hw,rn,nm.
5 3or4
6 2and5
7 lor6
8 7 use medall
9 (vacabria* or cabenuva*).ti,ab,kw,dq.
10 *cabotegravir/
11 (cabotegravir* or 744-LA or 744LA or CAB or GSK-1265744* or GSK_1265744* orGSK 1265744* or GSK-744 or
GSK744 or GSK744LA or GSK744LAP or S-265744* or S265744*) ti,ab,kw,dq.
12 10o0r11
13 *rilpivirine/
14 (rilpivirin* or edurant* or enduranF* or HSDB-8153 orHSDB8153 or R-278474 or R278474 or TMC-278 or TMC278 or
FI96A8X663 or 212WAX8KDD).ti,ab,kw,dq.
15 13 o0r14
16 12 and 15
17 9orl6
18 17 use oemezd
19 (conference abstractor conference review).pt.
20 18 not19
21 8 or20
22 remove duplicates from 21
CLINICAL TRIAL REGISTRIES
ClinicalTrials.gov P_rolduced by the US National Library of Medicine. Targeted search used to capture registered clinical
trials.
Searchterms: (cabotegravir* AND rilpivirine*) AND HIV-1
WHO ICTRP International Clinical Trials Registry Platform, produced by the World Health Organization. Targeted search
used to capture registered clinical trials.
Search terms: (cabotegravir* AND rilpivirine*) AND HIV-1
PubMed Searchedto capture records not found in MEDLINE. Same MeSH, keywords, limits, and study types used
as per MEDLINE search, with appropriate syntax used.
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Dates for Search:
Keywords:
Limits:

September12-13,2019
Cabotegravir, 744LA, GSK744, GSK1265744,rilpivirine, TMC278,HIV-1

No limits

Relevant websites from the following sections of the CADTH grey literature checklist Grey
Matters: A Practical Tool For Searching Health-Related Grey Literature
(https://www.cadth.ca/grey-matters) were searched:

e Health Technology Assessment Agencies
e Health Economics

¢ Clinical Practice Guidelines

e Drug And Device Regulatory Approvals

¢ Advisories And Warnings

¢ Drug Class Reviews

¢ Clinical Trial Registries

e Databases (Free)

¢ Internet Search

e Open Access Journals.
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Appendix 2: Excluded Studies

Table 18: Excluded Studies

Reference Reason for exclusion

Margolis DA, Gonzalez-Garcia J, Stellbrink HJ et al. Long-acting intramuscular cabotegravir Phase Il study
and rilpivirine in adults with HIV-1 infection (LATTE-2): 96-week results of a randomized,
open-label, phase Ilb, noninferiority trial. Lancet. 2017 Sep 23;390(10101):1499-1510.4
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Appendix 3: Pooled Analysis
Objective

The sponsor conducted a pre-planned pooled analysis of the FLAIR and ATLAS trials, and
the data informed the economic analysisin the pharmacoeconomic report. Therefore, a
brief summary and appraisal of the pooled analysisis provided in this appendix.

Methods

The population characteristics and intervention schedule in the pooled datasetremained
unchanged compared to the individual trials. Similar to the individual trials, the primary
efficacy outcome forthe pooled analyses was to evaluate the noninferiority of pooled CAB +
RPV compared with CART in a proportion of subjects with plasma HIV-1 RNA of 50
copies/mL or greater as per the FDA’s Snapshotalgorithm atweek 48.

The statistical analysis plan forthe pooled analysis followed the same methodology as the
individual trials described previously. For the primary efficacy analysis, adjusted estimates
of the difference in the proportion of patients with virologic failure between the two pooled
treatmentgroups were presented along with two-sided 95% Cl based on a stratified
analysis using Cochran—Mantel-Haenszel weights. A 4% noninferiority margin was used for
the primary comparison. Noninferiority was concluded if the upper bound of the two-sided
95% CI forthe primary adjusted difference between the two treatmentgroups was less than
4%. In total, the primary analysis was adjusted for 10 strata formed by the combination of
randomized stratification factors within each study (four strata from FLAIR and six strata
from ATLAS). A second adjusted difference was done as a sensitivity analysis, adjusted to
study (FLAIR and ATLAS) and biological sex (male, female) factors, which stratified the
pooled datainto four strata. The weighted leastsquares chi-square statistic was used to
test forhomogeneity of treatmenteffectacross the analysis strata. Tests of homogeneity
were assessed at the one-sided 10% level of significance. The overall between-treatment
difference was further summarized by baseline characteristics and demographic factors. No
adjustmentwas done for subgroup analyses.

In addition to the primary efficacy analysis, the following secondary efficacy analyses were
performed: proportion of patients with plasma HIV-1 RNA concentration of lessthan 50
copies/mL atweek 48 overall, which was further summarized by baseline characteristics or
demographic factors. The proportion of patients with virologic or tolerability failure was
estimated using the Kaplan—Meier nonparametric method based on the time to failure for
eachreason.

No multiplicity adjustmentwas made for the efficacy analyses. A post hoc Bonferroni
procedure was done forthe HRQoL outcomesto control type | error at the 5% significance
level. Since there were seven statistical tests performed for the three HRQoL end points
(two for HIVTSQs and PIN each, three for ACCEPT), the Bonferroni adjusted significance
level alphawas 0.0071 (0.05/7). The P values of HRQoL analyses can therefore be judged
againstthis Bonferroni adjusted alpha level.

All patients from the FLAIR and ATLAS studies were included in the pooled analysis. Data
up to week 48 during the maintenance visitwere pooled and extension data were not
included. The ITT-E and safety populations as applied perthe individual trials were used in
the pooled efficacy and safety analysis, respectively. In addition, the PP population was
used for a subsetof the efficacy analysis.
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Results

Baseline Characteristics

Demographic and baseline characteristics in the pooled analysis were similar across
treatmentgroups (Table 19). At the baseline of the maintenance phase, the mean age of
the patients was approximately 39 years, the majority of the patients were male, White, with
HIV-1 stage 1, and a CD4+ cell count of approximately 670 cells/uL. Since the FLAIR and
ATLAS trial recruited patients who were naive to and experienced with ARV regimens,
respectively, their baseline level of plasma HIV-1 RNA and medication history priorto and
during the trial were different. Therefore, baseline data for these variables were notpooled.

Table 19: Summary of Demographic Characteristics — Pooled Data (ITT-E Population)

Characteristic Pooled (FLAIR and ATLAS)
CAB + RPV
N =591
Age (years), n (%)
Mean (SD) 38.9 (10.46) 39.8(11.28)
<35 223(38) 225(38)
35t0< 50 269 (46) 241 (41)
250 99 (17) 125(21)
Sex, n (%)
Female 162 (27) 168 (28)
Male 429 (73) 423 (72)
Race,n (%)
White 423 (72) 403 (68)
Black 109 (18) 133(23)
Maintenance baseline CD4+ count (cells/pL)
Mean (SD) 672.7 (264.26) 670.2 (273.20)
CDC category, n (%)
HIV infection stage 1 429 (73) 420(71)
HIV infection stage 2 156 (26) 165 (28)
HIV infection stage 3 6 (1) 6 (1)

CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; CD4+ = cluster of differentiation 4 positive; CDC = Centers for Disease Control and
Prevention; ITT-E = intention-to-treat—exposed; SD = standard deviation.

Source: Pooled Clinical Study Report.®
Patient Disposition

In the pooled analysis, a total of 591 patients underwentrandomization in the maintenance
phase and received treatmentwith the CAB + RPV regimen or CART. The proportion of
patients who withdrew from the trials were similar across treatmentgroups; 9% versus 7%
in the CAB + RPV and CART groups, respectively. The mostcommon reasons for
withdrawal were AEs and consent withdrawal (Table 20).
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Table 20: Summary of Patient Disposition in Pooled Analysis — Maintenance Phase

Pooled (FLAIR and ATLAS)

CAB + RPV
N =591

Completion status, n (%)

Ongoing at time of analysis 259 (44) 261 (44)

Completed 281 (48) 290 (49)

Withdrawn 51 (9) 40 (7)

Reason for discontinuation, n (%)
Adverse events 22 (4) 9(2)
Lack of efficacy (CVF) 8 (1) 7(1)
Protocol deviation 5(<1) 4(<1)
Protocol-specified stopping criterion met 1(<1) 0
Lost to follow-up 3(<1) 3(<1)
Physician decision 4(<1) 5(<1)
Withdrew consent 8(1) 12 (2)
Outcomes of AEs resulting in study withdrawal 22 (4) 9 (1)

AE = adverse event; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; CVF = confirmed virologic failure.

Source: Pooled Clinical Study Report.®

Exposure to Study Treatments
.
OO
|

Table 21: Summary of Extent of Exposure in Pooled Analysis — Maintenance Phase

Exposure Pooled (FLAIR and ATLAS)
CAB + RPV

N =591

Overall exposure, days
mean (SD)

Weeks, n (%)
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Exposure Pooled (FLAIR and ATLAS)

CAB + RPV
N =591

CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; SD = standard deviation.

Source: Pooled Clinical Study Report.®
Efficacy

As noted previously, the pooled analysis used a 4% noninferiority margin for the primary
outcome of virologic failure (HIV-1 RNA = 50 copies/mL) per FDA Snapshotalgorithm. The
adjusted mean difference between the treatmentgroups was 0.2 (95% Cl, —1.4to 1.7),
meeting the noninferiority criterion, as the upper bound of 95% CI for the adjusted treatment
was below 4%. Analysis using the PP population supported the results. Both groups had
similar response to virologic suppression, with a between-treatmentdifference of —1.4 (95%
Cl, —4.1to 1.4), meeting the noninferiority margin of —10%. Few patients met the CVF
criteria through week 48; CVF incidence in each pooled group was 1.2%.

The treatmenteffectforthe primary end pointwas consistentacross the stratification
factors such as study and sex at birth (P = 0.10 for pre-specified tests of treatment-by-strata
interaction) and across the 10 randomization factors combined from each study (P = 0.10
from posthoc test) (data not presented).

The proportion of patients without efficacy-related discontinuation (CVF or discontinuation
due to lack of efficacy) by week 48 were 98.6% for CAB + RPV and 98.8% for CART and
the between-treatmentdifference was —0.2% (95% CI, —1.5%to 1.1%).

Table 22: Virologic Outcomes in Pooled Analyses — Maintenance Phase

0l0Q e a 0 ome Pooled AIR and A A
Virologic failure
ITT-E population at week 48
HIV-1 RNA 2 50 copies/mL at week 48,n/N (%) 11/591 (1.9) | 10/591 (1.7)
Difference in proportion?, % (95% CI) 0.2(-1.3t01.7)
Adj. difference in proportion®, % (95% CI) 0.2(-14t01.7)
PP population at week 48
HIV-1 RNA 2 50 copies/mL at week 48,n/N (%) 10/572 (1.7) | 10/574 (1.7)
Differencein proportion?, % (95% CI) 00(-15t01.5)
Adj. difference in proportion®, % (95% CI) 0.0(-1.5t01.5)
Reasons for virologic failure, n (%)
Data in window not below threshold 3(0.5) 3(0.5)
Discontinued for lack of efficacy 7(1.2) 5(0.8)
Discontinued for other reason while not below threshold 1(0.2) 2(0.3)
Change in background therapy 0 0
No virologic data 30 (5.1) 23 (3.9)
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Pooled (FLAIR and ATLAS)

CAB + RPV
N =591

Discontinued study due to AE or death 19 (3.2) 7(1.2)
Discontinued study for other reasons 11 (1.9) 16 (2.7)
On study but missing data in window 0 0
Virologic suppression

ITT-E population at week 48

HIV-1 RNA < 50 copies/mL at week 48, n/N (%) 550/591 (93) | 558/591 (94)
Differencein proportion?, % (95% CI) -1.4(-4.1t0 1.4)

Adj. difference in proportion®, % (95% CI) -14(-4.1t0 1.4)

Confirmed virologic failure

Confirmed virologic failure, n (%)

7(12) | 7(12)

Adj = adjusted; AE = adverse event; ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral treatment; Cl = confidence
interval; CMH = Cochran—Mantel-Haenszel; HIV-1= HIVtype 1; IM = intramuscular; ITT-E = intention-to-treat—exposed population; PP = per-protocol population;

q.4.w. = every 4 weeks; RNA = ribonucleic acid.

2 Difference is the proportion on CAB + RPV (g.4.w. IM) minus the proportion on CART (unadjusted).

b Based on CMH-stratified analyses adjusting to baseline viral load and sex at birth for Study 201584, adjusting to the third ART class and sex at birth for Study 201585

and adjusting to 10 strata for pooled analysis.
Source: Pooled Clinical Study Report.®

Pooled analyses of the HRQoL measures showed a statistically significantly greater benefit
in the CAB + RPV group compared with CART (HIVTSQs and ACCEPT), and at week 48
from baseline inthe CAB + RPV group exclusively (PIN) (Table 23).

Table 23: Summary of HIVTSQ, PIN, and ACCEPT Questionnaire in Pooled Analysis —

Maintenance Phase

Characteristic

Pooled (FLAIR and ATLAS)

CAB + RPV
N =591

HIVTSQs - Change from baseline in total treatment satisfaction scorein ITT-E population — (adjusted, LOCF)

Week 44, n 557 552
Adjusted mean (95% Cl)@ 39(3.2t04.5) 0.5(-0.1t01.2)
Adjusted mean difference (95% ClI) 34(25t04.3)

P value® <0.001

PIN — acceptance domain PIN scores — (adjusted, LOCF)

Week 5,n 567 ND
Week 5, mean (SD) 2.10(1.04)

Week 48, n 582

Week 48, mean (SD) 1.62 (0.80)

P value® <0.001

ACCEPT - Change from baseline in General Acceptance domain score in ITT-E population — (adjusted, LOCF)

Week 48, n

557 562

Week 48, adjusted mean (95% Cl)2

8.8 (7.0 t0 10.6) 2.0 (0.2t0 3.8)
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Characteristic Pooled (FLAIR and ATLAS)
N =591
Adjusted mean difference (95% ClI) 6.8 (4.2t09.4)
P value® <0.001

ACCEPT = Chronic Treatment Acceptance Questionnaire; ANCOVA = analysis of covariance; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral
therapy; CI = confidence interval; HIVTSQs = HIV Treatment Satisfaction Questionnaire Status Version ; INSTI = integrase strand transfer inhibitor; ITT-E = intention-to-
treat—exposed; LOCF = last observation carried forward; ND = not done; NNRTI = non-nucleoside reverse transcriptase inhibitor; Pl = protease inhibitor; PIN = Perception
of Injection; SD = standard deviation.

@ Adjusted mean is the estimated mean change from baseline score by visit in each treatment calculated from a ANCOVA model including the covariates of baseline
score, sex at birth, age (< 50 or 2 50), and race (White or non-White) for pooled analysis; additional covariates included were a third agent class (INSTI, PI, or NNRTI) for
ATLAS and an induction baseline at week —20 of HIV-1 RNA (< 100,000 or = 100,000 copies/mL) for FLAIR.

b Statistical significance can be claimed if the P value is less than the Bonferroni adjusted alpha of 0.0071.

¢ Week 41 or 48 was compared with the first visit (week 5) based on Wilcoxon signed rank test, respectively; Bonferroni alpha = 0.0071; P values are derived for
“acceptance” only; and a Bonferroni procedure adjusts for multiple testing.

Source: Pooled Clinical Study Report.®
Harms

Overall, the safety pattern seenin the individual trials continued in the pooled analysis.
There was an imbalance between the treatmentgroupsin the incidence of AEs during the
48 weeks of the maintenance phase. Similarto the individual trials, the disproportionate
incidence was largely driven by the occurrence of ISRs in the CAB + RPV group. The
majority of the AEs were grade 1 or 2 inintensity. The mostcommonly reported non-ISR
AEs in eithertreatmentgroup were similar, with the exception of hemorrhoids, pyrexia,
dizziness, fatigue, headache, nausea, and back pain, which occurred at higherrates in the
CAB + RPV group. The incidence of SAEs and WDAEs were low (< 5%). Among notable
harms, mostof the patientsin the CAB + RPV group experienced ISRs related to pain
(77%); other ISRs included nodule (14%), induration (12%), swelling (8%), erythema (4%),
and pruritus (4%). The incidence and severity of ISRs decreased overtime, with
approximately 70% of patients reporting an ISR at firstinjection to approximately 16% of
subjectsreporting an ISR at week 48. Most ISRs were grade 1 (75%) and 2 (36%)in
severity, and resolved in a median of three days. Cases of hepatoxicity, hypersensitivity,
rash, depression,and abnormalities in renal and bone biomarkers were absentor minimal
(data not presented).

Table 24: Overview of all Adverse Events During the Maintenance Phase, Pooled Phase lll
Studies

Pooled (FLAIR and ATLAS)

CAB + RPV

N =591
AEs
Patients with > 0 AEs, n (%) 561 (95) 445 (75)
Any grade 3/4/5 AE, n (%) 66 (11) 35 (6)
Number of subjects with injection 581 (98)
Number of subjects with ISR event 489 (84)
Most common AEs (2 5% incidence)
Injection site pain 458 (77) 0
Nasopharyngitis 108 (18) 90 (15)
Upper respiratory tract infection 70 (12) 53 (9)
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Pooled (FLAIR and ATLAS)

CAB + RPV
N =591

Headache 73 (12) 38 (6)
Diarrhea 54 (9) 40 (7)
Injection site nodule 81 (14) 0
Influenza 42 (7) 34 (6)
Injection site induration 68 (12) 0
Back pain 43 (7) 23 (4)
Pyrexia 43 (7) 13 (2)
Vitamin D deficiency 31 (5) 25 (4)
Respiratory tract infection, viral 24 (4) 29 (5)
Cough 26 (4) 26 (4)
Injection site swelling 46 (8) 0
Nausea 30 (5) 16 (3)
Pharyngitis 23 (4) 21 (4)
Fatigue 29 (5) 14 (2)
Gastroenteritis 20 (3) 21 (4)
Dizziness 24 (4) 8 (1)
Hemorrhoids 20 (3) 5(<1)
Injection site pruritus 23 (4) 0
SAEs

Patients with > 0 SAEs, n (%) 31 (5) 26 (4)
Fatal SAEs, n (%) 0 1(<1)
WDAESs

Patients with > 0 WDAEs, n (%) 22 (4) 9(2)

AE = adverse event; CAB + RPV = cabotegravir plus rilpivirine; CART = current antiretroviral therapy; ISR = injection site reaction; SAE = serious adverse event;
WDAE = withdrawal due to adverse event.

Source: Pooled Clinical Study Report.®

Summary

The sponsor conducted a pre-planned pooled analysis of the FLAIR and ATLAS trials, and
the data informed the economic analysis in the CADTH pharmacoeconomic report. The
individual FLAIR and ATLAS trials were not sufficiently powered for a 4% noninferiority
margin as recommended by the FDA for switch trialsin HIV-1; the recommended
noninferiority margin of 4% was applied to the pooled analysis.

Overall, the study design was largely similarin FLAIR and ATLAS; both trials were OL, with
mostly similar eligibility criteria, and treatmentschedules. Likewise, demographic and
baseline characteristics and patientdisposition showed a similar pattern within and across
studies before pooling the trial data. Finally, results of the efficacy and safety analysiswere
consistentacross the two trials. Taken together, these indicate the rationale of pooling
results were reasonable.

Notwithstanding the similarities between the trials, a number of differences are noteworthy.
Patients included in the two trials were generally similar, with the major exception being the
duration of ARV regimen exposure. In both trials, treatmentwith CAB + RPV was initiated
following viral suppression (HIV-1 RNA < 50 copies/mL); however, patientsin FLAIR had 20
weeks of ARV exposure whereas ATLAS included patients on stable (> 6 months) ARV
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regimens. The clinical expertconsulted for this CDR review indicated 20 weeks of ARV
exposure is insufficientto ascertain viral suppression, and suggested patientsin FLAIR
closely resemble patientswho are ARV naive. Other notable differences between the
studiesincluded a difference in the length of the maintenance phase, follow-up duration,
presence of an induction phase in FLAIR, and the comparators used in the two trials. A
formal statistical test to assess between-study homogeneity (e.g., 1> or Cochrane’s Q) was
not conducted, therefore quantitative variability between the trials could not assessed.
Despite these uncertainties, the similaritiesin trial design and conduct, as well as consistent
findingsin the pooled analysis and the individual trials, lend credibility to the findings of the
pooled analysis.
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Appendix 4: Description and Appraisal of Outcome Measures

Aim

To describe the following outcome measures and review their measurementproperties (validity, reliability, responsiveness to

change, and MID):

o ACCEPT Questionnaire

o HAT-QoL Instrument
e HIVTSQ

¢ NRS - Pain

e PIN Questionnaire

e SF-12.

Findings

Table 25: Summary of Outcome Measures and Their Measurement Properties

ACCEPT questionnaire

Generic, patient-reported
measure of medication
acceptance

25 itemswithin 7 domains
3-pointLikert-type scale, higher

score indicates greater
acceptance

Reliability of the overall acceptance
score based on Cronbach’s alpha =
0.85%

Evidence of validity (convergentand
divergent) for the overall acceptance
score; however, the methodologyis
unclear®

Responsiveness was not evaluated
in the literature identified

Not identified

HAT-QoL instrument

HIV-specific, patient-reported
assessmentof HRQoL based
on 4-weekrecall period

42-items, grouped into 9
dimensions; note: an adapted
14-item/3-dimension version
was used in the FLAIR and
ATLAS studies

5-pointLikert scale from 1to 5,
dimension scores are converted
from 0to 100; higherscores
indicate better function and
well-being

Evidence of acceptable construct
validity and reliability (internal
consistency and test-retest) were
demonstrated forthe 42-item
version3:37

Responsiveness was not evaluated
in the literature identified

Evidence of a psychometric
assessmentwas notidentified for
the 14-item version

Not identified

HIVTSQ

Patient-reported questionnaire
that assesses treatment
satisfaction, specific to patients
with HIV-1

Using the 10-item version, there was
weak (r =0.18) to moderate (r=
0.32) evidence of construct validity*
Reliability (internal consistency) was
demonstrated in both the static and

Not identified
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10 or 12itemsrated usinga 7-
pointLikert scale. The static
version ranges from 0 (very
dissatisfied) to 6 (very
satisfied). The change version
ranges from -3 (muchless
satisfied)to 3 (much more
satisfied)

change version of the 10-item
HIVTSQ#*

Evidence of responsiveness and
assessmentofthe 12-item version
were notidentified in the literature

NRS - Pain

Patient-reported scale that
measures post-injection site
pain

One-item scale answered on an
11-pointfrom 0 (no pain)to 10
(extreme pain)

Although widely used and validated
in other diseases and clinical
situations, evidence of validity,
reliability, and responsivenessin
patients living with HIV-1 was not
identified

Not identified

PIN questionnaire

Patient-reported measure of a
patient's PIN

21-item questionnaire scored
from 1 (most favourable
perception)to 5 (least
favourable)

Evidence of validity, reliability, and
responsiveness was notidentified

Not identified

SF-12

Patient-reported measure of
HRQoL based on a 4-week
recall period

12-item version of the Short
Form Health Survey, composed
of eight concepts belonging to
eitherthe PCS or MCS

The PCS and MCS range from
01to 100, where a higher score
indicates better HRQoL

Evidence of discriminantvalidity for
the PCS, but notthe MCS, in
patients living with HIV-1%8

Evidence of reliability and
responsiveness was notidentified
for patients with HIV-1

Not identified

ACCEPT = Chronic Treatment Acceptance Questionnaire; HAT-QoL = HIV/AIDS-targeted quality of life; HIV-1 = HIV type 1; HIVTSQ = HIV Treatment Satisfaction
Questionnaire; HRQoL = health-related quality of life; MCS = Mental Component Score; NRS = Numeric Rating Scale; PCS = Physical Component Score;
PIN = Perception of Injection; SF-12 = Short Form (12) Health Survey.

Source: Arnould et al. (2013),* Holmes and Shea (1998),% Holmes and Ruocco (2008),*” Woodcock and Bradley (2001),* Woodcock and Bradley (2006),%

Delate et al. (2000).%

ACCEPT Questionnaire

The ACCEptance by the Patients of their Treatment (ACCEPT) questionnaire is a generic
patient-reported measure of medication acceptance thatwas developed to determine how
patients weigh the advantages and disadvantages of chronic treatment (medications taken
chronically).®® The questionnaire is composed of 25 items that fall within seven independent
dimensions, which include General Acceptance, and six treatment-specific dimensions:
medication inconvenience, long-term treatment, regimen constraints, numerous
medications, side effects, and effectiveness.

The “General” domainis composed of three itemsrelating to the advantages and
disadvantages of a treatment, acceptability, and whether the treatmentis worth taking
chronically.®® Patients rate each item using a Likert-like scale of three response choices:
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“Yes and | don’tfind this easy to accept,” “Yes and I find this easy to accept,” and “No”. This
was the only domain assessed inthe CAB + RPV trials.

The “Medication Inconvenience” domain consists of five items, evaluating preparation,
mode of administration, form, storage conditions for journeys, and discreet uptake of
medication. The “Long-term Treatment’domain includes three itemsrelating to past and
future duration of treatmentand routine. The “Regimen Constraints”domain is made up of
five itemsregarding: remembering to take the treatment,time to collectit from the
pharmacy, remembering to bring treatmentwith oneself, always having iton oneself, and
the frequency of administration. One item regarding having several medications makes up
the “Numerous Medications” domain. Five items contribute to the “Side Effects” domain,
which address the presence of side effects, side effects that are unpleasantand/or
disabling, the need for supplementary drugs due to side effects, and the risk of serious side
effects. The “Effectiveness” domain is composed of three items regarding the efficacy,
preventive effect, and time to efficacy of a treatment. The treatment-attribute specificitems
are also answered by selecting one of the following three response choices:“Yes and |
don’tfind this easy to accept,” “Yes and I find this easy to accept,” and “No” indicating the
item was not anissue.®® Categorical or ordinal data linearly transformed to arange from
zero to 100 where a higher score is associated with greater acceptance.*

A study by Arnould et al.** assessed the ACCEPT questionnaire in a group of 182 patients
recruited by pharmacists who were prescribed a drug indicated for various chronic
diseases, including asthma, diabetes, cardiovascular disease, retroviral infections, and
osteoporosis. The number of patients treated for a “retroviral infection” was notreported.
Nevertheless, patients completed the ACCEPT questionnaire and the 4 -item Morisky
Medication Adherence Scale (MMAS-4) questionnaire one, three, and six months following
consentto participation. Cronbach’s alpha was used to assess the internal consistency
reliability. Briefly, the overall acceptance score demonstrated reliability based on a
threshold of 0.70% or greater (alpha = 0.85), as well as some of the domain-specific scores
(alpharangedfrom 0.67 to 0.87); however, the scores were only available as a range and
not by domain. The study also reported the overall acceptance score as demonstrating
convergentand divergentvalidity at 100%, and the convergentand divergentvalidity of the
domain-specific scores ranging from 63% to 100% and 33% to 100%, respectively. Details
aboutthe methodology used was not provided.

HIV/AIDS-Targeted Quality of Life

The HIV/AIDS-Targeted Quality of Life (HAT-QoL) instrumentwas created to assess
HRQoL in patients living with HIV.3 The HAT-QoL is composed of 42 items grouped into
nine dimensions thatassess overall function and well-being, which include: overall function
(seven items); sexual function (three items); disclosure worries (five items); health worries
(five items); financial worries (four items); HIV mastery (three items); life satisfaction (eight
items); medication concerns (four items); and provider trust (three items).36 The
questionnaire is based on a four-week recall period and the items are answered using a 5-
pointLikert scale from 1 (“all of the time”)to 5 (“none of the time”).”# Scores for the
dimensions are computed by summing the corresponding item responses and converting
the sumsto a scale from 0to 100, where a higher score indicates better function and well -
being.%®

The reliability and validity of the HAT-QoL was assessed in a convenientsample of 201
patients living with HIV who were recruited from an urban HIV specialty clinic, a medium-
sized rural hospital’s outpatientclinic,an AIDS Clinical Trials Unit,and an urban, hospital -
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affiliated outpatient medical clinic.%® Construct validity was assessed using self-reported HV
disease severity markers and sociodemographic variables, which were dichotomized and
used to demonstrate statistically significant (P < 0.05) relationships with the relevant
dimensions. Internal consistency reliability was evaluated using Cronbach’s alpha foreach
dimension. Excluding HIV mastery and medication concerns, which demonstrated
moderate reliability (alpha=0.57 and 0.54, respectively), the dimensions demonstrated
acceptable (alpha =0.70) reliability, with a value of Cronbach’s alpha ranging from 0.70 to
0.90.%¢

Test-retest reliability was also assessed in a study by Holmes and Ruocco (2008) that
included 153 patients from HIV specialty and general medical clinics.%” Patients were asked
to the complete the HAT-QoL, then a subsample of 60 participants were asked to repeat
the questionnaire approximately two weeks later. Test-retest reliability was evaluated using
the intraclass correlation coefficient (ICC) for each of the dimensions, where a score of
greaterthan 0.75 was considered highly correlated, 0.51 to 0.75 was moderately correlated,
0.26 to 0.50 was somewhatcorrelated, and 0.25 or less was minimally correlated.®” Using
this classification, mostof the dimensions of the HAT-QoL were highly correlated (ICC
ranged from 0.76 to 0.84). The overall function, financial worries, and provider trust
dimensions were moderately correlated (ICCs of 0.73,0.64, and 0.64, respectively).”

A shorter, 14-item adapted version of the HAT-QoL was used in the ATLAS and FLAIR
trials. The 14 items were grouped into three dimensions, including “life satisfaction”,
“disclosure worries”, and “HIV medication”. Some of the areas addressed in each of the
dimensions are described in Table 26.

Table 26: Description of the Dimensions Included in the 14-ltem HAT-QoL

Dimension | Topics addressed by items

forth.

Life satisfaction Enjoy living, will to live, content with life, food about myself, pleased with how healthy I've been, and so

Disclosure worries | Limited whatthey tell others about themselves, afraid to disclose HIV status, worried aboutfamily finding
out, worried aboutemployer/colleagues finding out, and so forth.

HIV medication Hard to live a normal life, medicine made them feel better, made them more sick, feel as though they’re
fighting HIV.

HAT-QoL = HIV/AIDs-targeted quality of life.

Source: ATLAS Clinical Study Report,® FLAIR Clinical Study Report.”

The 42-item version of the HAT-QoL is limited by the ceiling effects (44%) associated with
the provider trust dimension,*but overall, the HAT-QoL demonstrates acceptable reliability
and validity. A MID was not identified, nor was information regarding the responsiveness of
the outcome measure. With regards to the use of the HAT-QoL inthe ATLAS and FLAIR
trials, a modified version of the HAT-QoL that was not validated based on what was
available in the literature was used, which is also a limitation of the use of this outcome
measure.

HIV Treatment Satisfaction Questionnaire

The HIV Treatment Satisfaction Questionnaire (HIVTSQ) is based on the commonly used
Diabetes Treatment Satisfaction Questionnaire for patients with diabetes, and was
designed to evaluate satisfaction with HIV medication for patients living with HIV. The
original version of the HIVTSQ was composed of 10 items, including: “current treatment,”
“control,” “side effects,” “demands,” “convenience,” “flexibility,” “understanding,” “lifestyle,”

” o« ” &
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“recommend to others,” and “continue.” Two items (“easy/difficult” and “pain/discomfort”)
were added to the original 10-item version of the HIVTSQ in 2016 to include an assessment
of long-acting injectable treatmentfor HIV-1. The revised version includes 12 items overall,
which can be reported individually or as a total score that includes 11 items, with the
“pain/discomfort” item reported separately. The items have been summarized in Table 27.

Table 27: Items Included in the 12-ltem HIVTSQ

ltem number | Item label | Iltem wording

1 Currenttreatment How satisfied are you with your current treatment?

2 Control How well controlled do you feel your HIV has been recently?

3 Side effects How satisfied are you with any side effects of your presenttreatment?

4 Demands How satisfied are you with the demands made by your currenttreatment?

5 Convenience How convenienthave you been finding your treatmentto be recently?

6 Flexibility How flexible have you been finding your treatmentto be recently?

7 Understanding How satisfied are you with your understanding of your HIV?

8 Lifestyle How satisfied are you with the extent to which the treatmentfits in with your
lifestyle?

9 Recommend to others Would you recommend your presenttreatmentto someone else with HIV?

10 Continue How satisfied would you be to continue with your present form of treatment?

11 Easy/difficult How easy or difficulthave you been finding your treatmentto be recently?

12 Pain/discomfort How satisfied are you with the amountof discomfortor pain involved with your
presentform of treatment?

HIVTSQ = HIV Treatment Satisfaction Questionnaire.

Source: Woodcock et al. (2006),”> ATLAS Clinical Study Report.®

Patients respond to the HIVTSQ items using a Likert scale ranging from 0to 6, where O
represents the least favourable option (“very dissatisfied”) and 6 represents the most
favourable option (“very satisfied”). The HIVTSQ “status version” (HIVTSQs) is one of two
versions of the HIVTSQ, that measures patientsatisfaction with their current treatment. The
total score rangesfrom 0to 66, where higher scoresindicate a greater level of satisfaction
with their HIV-1 treatment. Thereis also a HIVTSQ “change version” (HIVTSQc) that was
designed to assess the change in treatmentsatisfaction between a patient’s previous and
current treatment. The individual items are scored from -3 (“much less satisfied now”) to 3
(“much more satisfied now”). The total score for the HIVTSQc ranges from —33to 33, where
higher scoresindicate a greater improvementin treatmentsatisfaction with the new
treatment, and lower scores indicate lower treatmentsatisfaction with the new treatment,
and a score of zero represents no change in satisfaction.

The construct validity of the original 10-item version of the HIVTSQ was assessedin a
group of 150 patients living with HIV-1 infection (157 were asked to complete the
guestionnaire) who were participating in clinical trials for an oral PI, conducted in the US
and Canada.* The HIVTSQ scores were correlated with viral load (copies of HIV-1

RNA/mL [logi]). Viralload was moderately correlated with the “control” item (Spearman’s
r=0.35at 8 weeksandr =0.32 at 16 weeks; P < 0.01 for both). Adverse eventscores
(graded for severity) were assessed for correlation with the “side effects” item; however, the
reported correlation was poor (r =0.18; P = 0.03).%
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A second study by Woodcock et al. assessed both the static and change version of the
HIVTSQ using patients participating in a clinical trial for treatment of HIV-1.%? At baseline,
126 of 152 (82.9%) of patients completed the HIVTSQs fully and 100 patients completed it
atweek 48. The internal consistency reliability of the HIVTSQs divided into subscales was
evaluated using Cronbach’s alpha. The “general satisfaction/clinical’ subscale included
items 1, 2, 3,9, and 10; the “lifestyle/ease” subscale included items 4 to 8, and the
“treatmentsatisfaction” scale included all 10 items. All three subscales demonstrated
reliability based on a threshold of 0.70% with an alpharanging from 0.821t0 0.890. The
same method was applied to the HIVTSQc subscales, which also demonstrated reliability
as the alphaforall three subscales were also greaterthan 0.80 (range from 0.882 to
0.916).

Overall, the 10-item version of the HIVTSQ has demonstrated weak (r = 0.18) to moderate
(r = 0.32) evidence“ in support of construct validity, and both the static and change version
demonstrated acceptable internal consistency reliability (alpha=0.821)for each of the
three subscales. Evidence of responsiveness and an MID were not identified, whichis a
limitation for the use of this outcome. In addition, psychometric analyses of the 12 -item
version of the HIVTSQ were notidentified; however, the sponsor reported that datasets
from the LATTE-2 trial support the use of the 12-item version withouta reductionin
validity.”®

Numeric Rating Scale — Pain

A NRS is a segmented numeric version of the Visual Analogue Scale. The NRS was used
to measure post-injection pain using one item in the FLAIR and ATLAS trials.”® Patients
respond by selecting awhole number from zeroto 10, where zero corresponds to “no pain”
and 10 corresponds to “extreme pain” regarding the intensity of their post-injection pain.
The design of this outcome is easy to use and understand, butis highly subjective and
subjectto floorand ceiling effects. Although widely used and validated in other diseases
and clinical situations, evidence of validity, reliability, and responsiveness and an MID for
patients living with HIV-1 was not identified.

Perception of Injection Questionnaire

The Perception of Injection (PIN) questionnaire is based on the Vaccines’ Perception of
Injection Questionnaire (VAPI), which was developed to assess patientperception and
acceptance of influenza vaccination and ISRs and validated for use in clinical trials.*® The
VAPI demonstrated evidence of constructvalidity and internal consistency reliability.* The
PIN questionnaire was adapted forthe CAB + RPV trials for use in patients living with HIV-
1.78 The questionnaire is composed of 21 items that measure injection site pain, local site
reactions, the impactof an injection on functioning, anxiety before and after receiving an
injection, the patient’s willingness to pursue injectable treatmentoutside of a clinical trial,
their satisfaction with the mode of treatmentadministration, and perceptions of individuals
associated with receiving injections. Evidence of peer review of the PIN questionnaire was
not identified, whichis a limitation of this outcome. In addition, evidence of validity and an
MID for the PIN was notidentified in the literature.
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12-ltem Short Form Health Survey

The SF-12 is a generic measure of HRQoL based on the 36-item version of the survey
(SF-36). Each item fallsinto one of eight health concepts, including:

¢ physical functioning, two items
¢ role physical two items

e bodilypain,oneitem

e general health,oneitem

¢ Vvitality, one item

e social functioning, one item

¢ role emotional,twoitems

e and mental health, two items.”8

The “general health” conceptmeasures the patient’s perception of their overall health,
“vitality” assesses fatigue and energy levels, “bodily pain” measures the frequency of pain
and how much pain interferes with normal functioning, “social functioning” measures how
much a patient’siliness affects social functioning, “physical functioning” assesses the extent
to which daily life is affected, “role physical” measures limitationsin roles due to problems
with physical health, “role emotional” assesses role limitations due to emotional issues, and
“mental health” assesses psychological distress.*’

Each conceptfalls under eitherthe PCS or MCS, which correspond to the physical and
psychological burden of disease, respectively. Each componentscore is reported on a
range from 0 (lowest level of health) to 100 (highestlevel of health), with higher scores
indicating better HRQoL.”8

The discriminative ability of the SF-12 was evaluated in persons living with HIV-1 using the
known-groups approach based on indicators of health such as laboratory values (CD4 cell
count and HIV-1 RNA copies/mL) and clinician assessments.3 A convenientsample of 475
patients from two HIV specialty clinics were included in this study. Patients were 18 years of
age or older and had clinically documented HIV-1 infection. Receiver operating
characteristic (ROC) area underthe curves (AUCs) were used to assess the discriminative
ability of the PCS and MCS. In summary, the PCS was able to discriminate between groups
defined by CD4 cell count (ROC AUC =0.631; 99% CI, 0.557 to 0.705) or HIV-1 RNA
copies/mL (ROC AUC =0.604; 99% Cl, 0.510to 0.697);% however, the MCS was not
based on a predefined ROC AUC threshold of 0.50 where less than 0.50 indicates a model
withoutdiscriminative ability. The authors noted that the baseline characteristics for patients
were collected three months priorto the collection of survey results, whichwere based on a
four-week recall period. This may have animpacton the results, althoughiitis not expected
to be significant.®

Test-retest reliability of the SF-12 has been demonstrated in the general US population, as
well as discriminate validity using groups known to differin physical and mental
conditions.*” However, evidence regarding the reliability and responsiveness or a MID for
the SF-12 were notidentified for patients living with HIV-1 and thus limits our ability to
interpretthe HRQoL data collected within this specific patient population.
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