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Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders,
and policy-makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document,
the document is made available for informational purposes only and no representations or warranties are made with respect to its fitness for any particular
purpose. The information in this document should not be used as a substitute for professional medical advice or as a substitute for the application of clinical
judgment in respect of the care of a particular patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs and
Technologies in Health (CADTH) does not endorse any information, drugs, therapies, treatments, products, processes, or services.

While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up-to-date as at the applicable date
the material was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the
quality, currency, propriety, accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing
this document. The views and opinions of third parties published in this document do not necessarily state or reflect those of CADTH.

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or

conclusions contained in or implied by the contents of this document or any of the source materials.

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by
the third-party website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information
contained on such third-party sites and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH

has no responsibility for the collection, use, and disclosure of personal information by third-party sites.

Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal,
provincial, or territorial governments or any third party supplier of information.

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at

the user’s own risk.

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and
interpreted in accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the

exclusive jurisdiction of the courts of the Province of Ontario, Canada.

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian
Copyright Act and other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes
only, provided it is not modified when reproduced and appropriate credit is given to CADTH and its licensors.

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence
to help make informed decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system.

Funding: CADTH receives funding from Canada’s federal, provincial, and territorial governments, with the exception of Quebec.
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Table 1: Summary of the Sponsor’s Economic Submission

Drug product

Study question

Type of economic evaluation
Target population

Treatment

Outcomes

Comparator

Perspective

Time horizon

Results for base case

Key limitations

Cabotegravir oral tablets (Vocabria) and cabotegravir plusrilpivirine extended release IM
injections (Cabenuva)

From the perspective of a publicly funded health care payer, what is the cost utility of
cabotegravir plusrilpivirine as a complete regimen versus combination oral ART for the
treatmentof HIV-1 infection in adults who are virologically stable and suppressed?

Cost-utility analysis

Adult patients with suppressed HIV-1 RNA viral load (< 50 copies per mL)

1. Oral lead-in: cabotegravir 30 mg + rilpivirine 25 mg administered once daily for one month

2. IM initiation injection: single dose of cabotegravir 600 mg + rilpivirine 900 mg
administered atmonth 1.

3. IM continuation injection: cabotegravir 400 mg + rilpivirine 600 mg administered monthly

QALYs

Combination of oral ART, based on pooling of nine ARV regimens:

¢ Dolutegravir/lamivudine (Dovato)

e Bictegravir/emtricitabine/tenofovir (Biktarvy)

e Elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide (Genvoya)
e Dolutegravir/rilpivirine (Juluca)

¢ Abacavir/dolutegravir/lamivudine (Triumeq)

¢ Dolutegravir (Tivicay) + emtricitabine/tenofovir (generics)

e Tenofovir alafenamide/emtricitabine/rilpivirine (Odefsey)

e Darunavir/cobicistat (Prezcobix) + emtricitabine/tenofovir (generics)
e Darunavir/cobicistat/emtricitabine/tenofovir alafenamide (Symtuza)

Canadian public health care payer

Lifetime (60 years)

Incremental cost-effectivenessratio = $6,815 per QALY gained?compared to combined oral
ART

e The sponsor compared cabotegravir +rilpivirine to a single comparator consisting of a
pooled combination of oral ARV regimens. Given the lack of comparative clinical evidence
for cabotegravir + rilpivirine compared with individual regimens, the cost-effectiveness of
cabotegravir + rilpivirine relative to individual ARV regimens is unknown.

e The sponsorassumed reduced adherence in the oral ART arm only, and consequentially,
assumed poor adherence would decrease viral load suppression and increase the
probability of viral load rebound. A lack of clinical evidence existsto supportthese
assumptions.

e The sponsor modelled HIV-1—-related disease progression using CD4+ T-cell count, which,
when compared to viral load, was not considered to be an accurate prognostic marker.

e The submitted economic model does notreflect the individualized nature of HIV-1
treatmentand may overestimate the cost savings associated with cabotegravir + rilpivirine.

* As the durability of response to cabotegravir + rilpivirine is unclear, the long-term cost-
effectiveness of cabotegravir +rilpivirine is uncertain.

e Potential administration costs for cabotegravir + rilpivirine were excluded, which may have
underestimated the total cost of cabotegravir + rilpivirine.
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CADTH estimate(s) CADTH undertook a reanalysis that assumed no difference in adherence between

cabotegravir + rilpivirine and oral ARTS.

e Compared to oral ART, cabotegravir + rilpivirine was associated with lower costs and
fewer QALYs. The incremental cost-effectiveness ratio for combined oral ART compared
with cabotegravir +rilpivirine was $37,501 per additional QALY gained. If a decision-maker
is willing to pay $50,000 per QALY, oral ARTs would be the optimal therapy.

e The model results were primarily driven by drug acquisition costs. The potential cost
savings associated with CAB + RPV is uncertain given the model was sensitive to potential
costs associated with cabotegravir + rilpivirine administration and given the individualized
nature of therapy (e.g., treatmentswitching which would affectthe time patients are on
cabotegravir + rilpivirine).

o Potential cost savings come at the expense of reduced population health (aloss of 0.02
QALYs) although there is high uncertainty associated with these estimates.

ART = antiretroviral therapy; ARV = antiretroviral; CD4+ = cluster of differentiation 4 positive; HIV-1 = HIV type 1; IM = intramuscular; QALY = quality-adjusted life-year;
RNA = ribonucleic acid.

2 As the sponsor's model was not stable at 350 iterations (sponsor’s base case), CADTH re-ran the sponsor’s base case at 5,000 iterations.
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Drug Cabotegravirtablets (Vocabria), cabotegravir extended release injectable suspension, and
rilpivirine extended release injectable suspension (Cabenuva)

Indication Cabotegravirtablets are indicated in combination with rilpivirine 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 an orallead-in to assess tolerability of cabotegravir prior to initiating cabotegravir and rilpivirine
extended release injections
e oral bridging therapy for missed cabotegravir and rilpivirine extended release injections

Cabotegravirinjection and rilpivirine extended release injectable suspensions are indicated:

e as acomplete regimen 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 forms Oral: cabotegravir tablets (30 mg)
Intramuscularinjections: cabotegravir (600 mg/3mL, 400 mg/2mL) and rilpivirine (900 mg/3mL,
600 mg/2mL)long-acting suspensions

NOC date March 18, 2020

Sponsor ViiV Healthcare ULC

Executive Summary

Background

Cabotegravir oral tablets (CAB; Vocabria), in combination with rilpivirine (RPV) oral tablets
and cabotegravir plusrilpivirine (CAB + RPV; Cabenuva) extended release injections
constitute a complete two-drug treatmentregimen and are indicated for the treatment of HIV
type 1 (HIV-1) infection in adults who are virologically stable and suppressed (HIV-1
ribonucleic acid [RNA] < 50 copies/mL).1 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 (30 mg) are taken in combination with RPV tablets (25 mg) once daily for at
least 28 days. The final oral doses of CAB and RPV should be taken on the same day that
the initiation intramuscular (IM) injections are started. Initiation of the IM injections consists
of CAB (600 mg) and RPV (900 mg) in the first month followed by continuation of monthly IM
injections of CAB (400 mg) and RPV (600 mg) during scheduled visits.> At the sponsor-
submitted prices of $26.52 per CAB tablet (RPV is $15.50 pertablet according to the Ontario
Drug BenefitFormulary),?$2,418.75 per initiation injection (600 mg/400 mg), and $1,209.38
per continuation injection (600 mg/900 mg), the first-year cost of CAB + RPV is $15,742 per
patient; thereafter, the annual maintenance costis $14,513 per patient.® The sponsor’s
reimbursementrequestwas in accordance with its Health Canada indication.3

The sponsor submitted a cost-utility analysis based on a hybrid model of a decision tree,
integrating a Markov cohort state transition model to capture disease progression, to
evaluate the costs and quality-adjusted life-years (QALYs) of CAB + RPV relative to a
pooled comparator of combination oral antiretroviral therapies (ARTs).2 To construct a single
representative oral ART comparator, the sponsor pooled together nine combinations:
dolutegravir/lamivudine (Dovato), bictegravir/emtricitabine/tenofovir (Biktarvy),
elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide (Genvoya), dolutegravir/rilpivirine
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(Juluca), abacavir/dolutegravir/lamivudine (Triumeq), dolutegravir (Tivicay) plus
emtricitabine/tenofovir (generics), tenofovir alafenamide/emtricitabine/rilpivirine (Odefsey),
darunavir/cobicistat (Prezcobix) plus emtricitabine/tenofovir (generics), and
darunavir/cobicistat/emtricitabine/tenofovir alafenamide (Symtuza) to representthe most
commonly used antiretroviral (ARV) regimens in Canada.® The Markov health states
captured disease progression with health states defined by treatmentline (first-line ART, two
subsequentlines of ART, and salvage therapy), viral load, and CD4+ (cluster of
differentiation 4 positive) T-cell count. While in these states, patients could develop clinical
events (i.e., related adverse events [AEs], AIDS-defining events [ADESs], and cardiovascular
disease). The decision tree captured switchesto subsequenttreatments according to the
reason for discontinuation.® The model’s efficacy inputs for first-line ART were based on the
pooled data from the ATLAS and FLAIR trials.*® The impactof treatmentadherence was
modelled inthe oral ART strategy only and relied on assumptions to describe the
relationship between adherence on viral load suppression and viral load rebound. The
analysis was conducted based on the Canadian public health care payer’s perspective over
a lifetime time horizon (up to 60 years) with a discountrate of 1.5% applied to both costs
and QALYs.?

The sponsor reported a base case (350 Monte Carlo simulations) where CAB + RPV was
associated with fewer costs and more QALYs relative to the combination of oral ARTs.3
Increasing the number of Monte Carlo simulations to 5,000 iterations, the incremental cost-
effectivenessratio (ICER) for CAB + RPV was found to be $6,815 per QALY gained
comparedto a combination of oral ARTs. At a willingness-to-pay (WTP) threshold of
$50,000 per QALY, CAB + RPV had a 52% chance of being the most cost-effective
strategy.®

Summary of Identified Limitations and Key Results

CADTH identified several key limitations with the sponsor’'s economic evaluation, pertaining
to: the choice of comparator;the assumptions on differential adherence between the
modelled strategies; the structure of the model that described disease progression based on
CD4+ T-cell count; the individualized nature of HIV-1 treatment; the assumptions of the
durability of CAB + RPV’s efficacy overthe model’s time horizon; and the exclusion of
potential resource use costs associated with CAB + RPV administration in clinical practice.

The sponsor modelled, in their base case, a single comparator based on combined oral
ARTSs (i.e., pooling together nine oral regimens). Although the comparative efficacy and
safety were based on the pooled estimates from the ATLAS and FLAIR trials,*® four of the
model’s comparator regimens were notstudied in the trial including dolutegravir/lamivudine
(Dovato), bictegravir/emtricitabine/tenofovir (Biktarvy), dolutegravir/rilpivirine (Juluca), and
darunavir/cobicistat/emtricitabine/tenofovir alafenamide (Symtuza). The sponsor’'s model
included the option to conduct the analysis againstindividual comparators 2 however, this
was deemed inappropriate as no difference was assumed in the comparative efficacy
estimates. Considering these issues, the cost-effectiveness of CAB + RPV compared to
individual oral regimens remains unknown.

Adherence was identified by CADTH as a main driver of the differences observed inthe
estimated QALYs. The sponsor modelled decreased adherence in the oral ART strategy
(reductionin adherence = 8.12% over the model’s time horizon) butassumed no reduction
in adherencein CAB + RPV users (i.e., 100% adherence). As a result of nonadherence, oral
ART users were modelled to have a decreased risk of viral load suppression and an
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increased risk of viral rebound.®The ATLAS and FLAIR trials did not report on adherence
end points inthe pooled ART arm#® and the rationale for differential adherence is notwell
substantiated. While reasonable adherence on CAB + RPV is expected by the clinical expert
consulted by CADTH, they also reported that the population mostlikely to be on CAB + RPV
would be those who are highly motivated and in which adherence on oral ARTs is expected
to be similarly high. While CAB + RPV may be used in less motivated populations with
adherence issues, there is limited comparative evidence on the impactof adherence in this
patientpopulation. The impactof pooradherence on CAB + RPV may be more significantas
itmay resultin delayed dosing or missing treatmentfor an entire month. An assumption of
lower adherence inthe comparator arm would underestimate the total QALYs associated
with the comparator.

The sponsor modelled CD4+ T-cell countas the indicator of HIV-1-related disease
progression. Furthermore, costs, utilities, mortality, and selectclinical events were stratified
by CD4+ T-cell count. Accordingto CADTH'’s clinical expert, CD4+ T-cell count may not
accurately capture disease progression in patients with HIV-1. Published studies of HIV-1—
positive populations align with the expert’s view, and have identified viral load as the more
appropriate predictor of prognosisin patients who are ART treated.®°® The sponsor did,
however, incorporate viral load to model whether patients would remain on their current
therapy or switch to another. Additionally, the treatmentof HIV-1 is complex and highly
individualized. The submitted model does notsufficiently capture the individualized nature of
HIV-1 therapyin this population, particularly the use of “pooled” efficacy profiles for
subsequenttreatmentlines. This is not representative of clinical practice, as subsequent
treatmentwould depend on previous therapy and a patient’s individual preferences.
Furthermore, the clinical efficacy inputs used were based on data from the ATLAS and
FLAIR trials, with outcomes collected at 48 weeks.*® In the absence of published dataon
CAB + RPV’s effectiveness beyond 48 weeks, the durability of response to CAB + RPV over
the patient’s lifetime remains uncertain.

The sponsor excluded costs for CAB + RPV administration.?

, a CADTH request for
additional information did not provide further details on the program.1° According to the
clinical expertconsulted by CADTH, patients are mostlikely to obtain CAB + RPV injections
in three health care settings: an HIV clinic, a physician’s office, or through home care. Given
the uncertainties with the patient supportprogram, there may be additional expensesto the
health care system relating to the administration of CAB + RPV depending on the setting in
which patients receive therapy.

Given the model structure and issues with the clinical data, there were limited reanalyses
that could be conducted. CADTH’s reanalysis removed the differential nonadherence rates.
In addition, multiple scenario analyses were conducted including setting utilities to be
identical across all CD4+ T-cell count health states; incorporating administration costs; and
adopting a societal perspective.
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Conclusions

Based on the CADTH reanalysis, CAB + RPV is associated with lower total costs and fewer
total QALYs compared with combined oral ART. Given the individualized nature of HIV-1
treatment, particularly relating to the timing and reasons for treatment switching, savings
relating to the use of CAB + RPV may have been overestimated by the sponsor. Cost
savings may not be realized depending on the setting in which CAB + RPV is administered
and whetherthese costs are borne by the public health care payer. Potential cost savings
may come at an expense of reduced population health (aloss of 0.02 QALYSs), although
there is high uncertainty associated with these estimates as indicated by the distribution of
results on the cost-effectiveness plane. This estimate was further found to be sensitive to
assumptionson adherence.

Results from the model are associated with uncertainty as CADTH could not address
limitations related to the model structure and the durability of CAB + RPV’s efficacy overthe
model’stime horizon. The cost-effectiveness of CAB + RPV compared to individual,
commonly prescribed first-line regimens (oral ARV regimens) isunknown atthis time, and
some ARV regimens have lower annual drug costs than CAB + RPV.
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Information on the Pharmacoeconomic
Submission

Summary of the Sponsor’s Pharmacoeconomic Submission

The sponsor submitted a hybrid model of Markov state transition and decision tree
processes to assess the cost utility of CAB + RPV as a complete two-drug regimen (i.e.,
CAB oral tablets, in combination with RPV oral tablets, followed by CAB + RPV initiation and
continuation injections) relative to oral ART forthe treatmentof HIV-1 infection in adults who
are virologically suppressed (HIV-1 RNA < 50 copies/mL).2 The comparator represented a
pooled arm of nine regimens that, according to the sponsor, were the mostcommonly used
ARV regimens currently used by Canada. They included dolutegravir/lamivudine (Dovato),
bictegravir/emtricitabine/tenofovir (Biktarvy), elvitegravir/cobicistat/emtricitabine/tenofovir
alafenamide (Genvoya), dolutegravir/rilpivirine (Juluca), abacavir/dolutegravir/lamivudine
(Triumeq), dolutegravir (Tivicay) plus emtricitabine/tenofovir (generics), tenofovir
alafenamide/emtricitabine/rilpivirine (Odefsey), darunavir/cobicistat (Prezcobix) plus
emtricitabine/tenofovir (generics), and darunavir/cobicistat/emtricitabine/tenofovir
alafenamide (Symtuza). Patients began in the first modelled ART line but could
subsequently switch to two other ART lines before salvage therapy. The sponsor performed
the analysis from a Canadian public health care payer perspective over a lifetime horizon
(up to 60 years) with monthly cycles. Costs and QALYs were both discounted at 1.5%.3
Patient characteristics (e.g., mean age of 39 years) reflected the pooled ATLAS and FLAIR
trial populations, which were comprised of patients who are treatmentnaive and treatment
experienced, respectively.*>

The sponsor modelled the clinical course of HIV-1 disease progression predominantly
through CD4+ T-cell count, defined categorically by the following distinct health states: less
than 50 cells/mm?3, 50 cells/mm?3to 199 cells/mm?3, 200 cells/mm?3to 349 cells/mm3, 350
cells’mm?3to 500 cells/mm?, and greater than 500 cells/mm?2. Each month, the patients’
CD4+ T-cell count could improve, remain the same, or worsen, depending on their current
CD4+ T-cell count. In addition to CD4+ T-cell count, health states were defined by treatment
lines (first-, second-, and third-line and salvage therapy) and HIV-1 RNA viral load (< 50 or >
50 copies/mL). Discontinuation of treatmentdue to virologic or non-virologic reasons was
separately modelled as thiswould impactthe efficacy of subsequentlines of therapy. Among
those who developed virologic failure or virologic rebound, a decreased ability to maintain
viral suppression on subsequenttreatmentlines was assumed. While in any health state,
patients could develop ADEs such as acute viral, bacterial, fungal, or protozoal opportunistic
infections based on their CD4+ T-cell countand time on treatment; AEs related to the first
modelled ART line as observed on the ATLAS and FLAIR trials; or cardiovascular disease
based on the Framingham risk score.#>11 Patients could move from any health state to the
absorbing death state. Mortality was informed by the Statistics Canada life tables*?for
2014-2016 and was adjusted for a relative risk increase associated with CD4+ T-cell count,
as well as with the incidence of ADE and cardiovascular disease.*53

The efficacy profiles for CAB + RPV and combined oral ART were informed by the pooled
data of the ATLAS and FLAIR trials. Other published studies informed the remaining efficacy
profiles for patients who switched treatment (i.e., second- and third-line therapy or salvage
therapy). Adherence was defined as having one or more treatmentinterruptions. Based on
observational data in the literature, > efficacy was further reduced in all oral ART to reflect
the expected adherence while perfectadherence was assumed for CAB + RPV. The
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sponsor assumed thatnonadherence would lead to reductionsin the probability of viral
suppression,aswell as increases in the probability of viral rebound based on a linear
model.}415

Baseline utility measures, stratified by CD4+ T-cell count, were obtained from a study using
the Short Form (36) Health Survey-based preferences among patients who are treatment-
naive and treatment-experienced HIV-1 positive.'® Using an additive model, the sponsor
combined baseline utility estimates with utility decrements associated with age and the
incidence of clinical events. Cost estimates for health system resource utilization (for HIV-1
management, opportunistic infection prophylaxis, AEs, ADEs, cardiovascular disease,and
end-of-life care) were based on estimates from the literature. The Ontario Drug Benefit
Formulary informed drug acquisition costs, including oral rilpivirine. The cost of the
combined oral ART comparator was the average weighted price of each of the included
regimens.

Sponsor’s Base Case

In the sponsor’s reported results based on 350 iterations, CAB + RPV was found to be less
costly and more effective than combined oral ART (i.e., CAB + RPV dominated combined
oral ART). Results were driven by the costs of first-line therapy (CAB + RPV incurred
$27,100 more than combined oral ART) which were offsetby cost savings from salvage
therapy (CAB + RPV incurred $30,003 lessthan combined oral ART).2

The sponsor’s probabilistic base case was found to not be reproducible over multiple model
runs at 350 iterations. Improved stability in the model results were noted by CADTH when
the number of Monte Carlo iterationsincreased to 5,000. Unlike the sponsor’s reported base
case, the updated results at 5,000 iterations suggested that CAB + RPV was more costly
($626) and more effective (0.092 QALYs) than combined oral ART (Table 2). The ICER of
CAB + RPV when compared to combined oral ARTs was $6,815 per QALY gained.

In CADTH's re-estimation of the sponsor’s base case, the total expected cost of CAB + RPV
was $647,491 while thatof combined oral ARTs was $646,865 over a patient’s lifetime. Both
comparators generated a similar number of life-years (CAB + RPV = 24.33; combined oral
ART = 24.21). The total QALYs of each comparator were 18.05 and 17.96, respectively. A
detailed breakdown of the clinical outcomes and costs by categories from the sponsor’s
probabilistic analysis can be found in Table 11 and Table 12 of Appendix4.

At a WTP threshold of $50,000 per QALY, there wasa 52% chance that CAB + RPV
represented the most cost-effective strategy.
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Table 2: Summary of Results of the Sponsor’s Base Case

Total Incremental cost Total QALYs Incremental ICER (incremental cost
costs ($) of CAB + RPV ($) QALYs of CAB + [$] per QALY)
RPV ($)
PSA of 350iterations (reported by the sponsor) @
CAB + RPV 647,323 Reference 18.05 Reference Reference
Oral ART 647,334 21 17.95 -0.10 Dominated
PSA of 5,000 iterations P
Oral ART 646,865 Reference 17.959 Reference Reference
CAB + RPV 647,491 626 18.051 0.092 6,815

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; ICER = incremental cost-effectiveness ratio; PSA = probabilistic sensitivity analysis;
QALY = quality-adjusted life-year.
2 Sponsor’s pharmacoeconomic submission.®

b CADTH re-estimated the sponsor’s base case results using 5,000 simulations.

Summary of Sponsor’s Sensitivity Analyses

The sponsor conducted multiple sensitivity analyses. Probabilistic scenario analyses
included:

e adiscountrate of 0%

¢ a definition of combined oral ART comparator exclusively comprised of integrase strand
transfer inhibitor single-tabletregimens with subsequentlines of any integrase strand
inhibitor-based regimen

¢ athree-month treatmentduration withoutresponse prior to discontinuation to assess
differentassumptions surrounding when treatment switching occurs due to lack of
response

e subsequentlinesof ART onlyincluded ART protease-inhibitors

¢ subsequentlines of ART onlyincluded ART non-nucleoside reverse transcriptase
inhibitors

¢ equal efficacy between comparators

e onlyfirst-line ART withoutsubsequentlines of treatmentwere modelled

e omission of the effects of nonadherence on oral ART

The sponsor suggested that the assumptions underlying treatmentadherence and the
modelling of only first-line therapy had the greatestimpacts on the relative value of CAB +
RPV.3

Limitations of Sponsor’s Submission

The following limitations were identified with the sponsor’s pharmacoeconomic submission:

e Inappropriate choice of comparator: The sponsor submitted a comparison of CAB +
RPV versus a pooled strategy of multiple combinations of oral ARTs. The latter
represented a blended comparator consisting of nine ARV regimens. Despite the use of
pooled efficacy and safety data from the ATLAS and FLAIR trials, the sponsorincluded
fourregimensin the mix of oral ART that the trial patients did not receive:
dolutegravir/lamivudine (Dovato), bictegravir/femtricitabine/tenofovir (Biktarvy),
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dolutegravirlrilpivirine (Juluca), and darunavir/cobicistat/emtricitabine/tenofovir
alafenamide (Symtuza). Additionally, the clinical expertconsulted by CADTH noted that
physicians rarely prescribe Symtuza, limiting the comparability of the modelled oral ART
strategy to existing Canadian practice.

Where multiple comparators are relevantto the funding decision, HIV-1 treatments should
be considered on theirown, and all comparators should be assessed in a sequential
analysis. Several alternative ARV regimens are cheaper than the first-year cost of CAB +
RPV based on its submitted price ($15,742) (e.g., $9,907 per year for dolutegravir
[Tivicay] + emtricitabine/tenofovir disoproxil fumarate [generics]; see Appendix 1). While
the submitted model had the functionality to compare CAB + RPV with each of the nine
individual regimens, these analyses only incorporated differencesin treatmentcosts and
lacked regimen-specific comparative efficacy and safety parameters forindividual ART.
As such, the interpretation of the economic value of CAB + RPV wasrestricted to a
comparison with the pooled comparator and the cost-effectiveness of CAB + RPV relative
to individual treatmentsis unknown.

e Alternate adherence-related assumptions between comparators wereinappropriate:
The maindriver of the differencesin treatment effects between CAB + RPV and oral
ARTs was adherence. The sponsor assumed CAB + RPV users were fully adherentto
their treatmentwhile adherence was reduced in oral ART users by 8.12%. Reduced
adherence would resultin a decreased probability of viral load suppression and an
increased probability of viral load rebound. Adherence end pointsin the ATLAS and
FLAIR trials (i.e., number of missed injections) were exclusively available in patients
randomized on CAB + RPV while such data were not collected inthe comparator arm
(i.e., oral ARV regimens). CADTH’s clinical expertasserted that the place in therapy for
CAB + RPV would include those who are already highly motivated and, less frequently,
those with proven or anticipated difficulties with adherence.

In the first group, as patients are highly motivated, the clinical expertconsulted by CADTH
expected no differences in adherence between CAB + RPV versus combination oral ART.
In the latter group, manyissues were identified in how the relationship between
adherence and its clinical impactwas modelled. The sponsor defined nonadherence as
having one or more treatmentinterruptions, based on published literature.*4%> Concerns
with the sponsor’s approach to capture the impactof adherence on treatmentefficacy
included the fact that the proportion of patients not adherentin the model differed from its
cited source, and this was then incorporated into an algorithm thathad limited face validity
according to the clinical expertconsulted by CADTH on this review. The clinical expert
noted that the impactof pooradherence with modern single-tabletregimens hasnotbeen
sufficiently researched. The impactof poor adherence on CAB + RPV may be more
significantasit may resultin delayed dosing or missing treatmentfor an entire month.

By overestimating the rate of nonadherence in the oral ART arm and describingits
impacts based on an unvalidated mathematical algorithm, the sponsor potentially
underestimated the expected QALYs associated with combined oral ARTs. Given the
paucity of evidence, CADTH set adherence to be identical between CAB + RPV and oral
ARTS.

e Validity of CD4+ T-cell count as a marker for burden of diseaseis uncertain: The
sponsor modelled CD4+ count-specific costs, utilities, and mortality incidence. CADTH'’s
clinical expertnoted that, while CD4+ T-cell count is a valid biologic measure of ART’s
efficacy in patients with HIV-1 infection, it provides only an approximate indication of the
patient’s disease progression. In published studies, patients who were HIV-1 positive who
had CD4+ T-cell counts within a certain range had a wide range of viral loads (e.g.,
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patients with HIV-1 with 200 CD4+ cells/mm3to 300 CD4+ cells'mm?2had plasmaHIV-1
RNA ranges between 200 copies/mL and 234,000 copies/mL).”%Y Such data suggests
that viral load, not CD4+ cell count, may be a better predictor of the clinical course of
disease progression. The sponsor’s approach likely introduced uncertainty in the model’s
estimation of total costs and QALYs for each comparator. The impactof this assumption
was assessed in a scenario analysis where the same utility value was applied to all CD4+
T-cell countstates.

e Model structure may not accuratelyreflect individualized nature of HIV-1 treatment:
The sponsor captured some sources of heterogeneity while modelling the efficacy of ART
(e.g., variation in efficacy associated with first-, second-, and third-line ART and salvage
therapy), but not all. While the sponsor modelled treatment efficacy in patients who
switched to second- and third-line ART as a function of the reason for discontinuation (i.e.,
virologic versus non-virologic), the sponsor modelled an identical efficacy profile for all
patients discontinuing for the same reason. The omission of such sources of
heterogeneity is a noteworthy limitation since the treatment of HIV-1 infection in adult
patientsis complex and highlyindividualized. The updated US Departmentof Health and
Human Services guidelines for the use of ART in adults living with HIV-1 indicate a variety
of patient-specificissues thatshould be accounted for (e.g., individual preferences and
psychiatricillness) and that may impactthe overall cost-effectiveness of CAB + RPV.18
The value of assessing the cost-effectiveness of CAB + RPV beyond the first modelled
line may therefore be limited as the modelled treatmentalgorithms do notalign accurately
with real-world practice.

e Uncertainty in the durability of long-term response of CAB + RPV: The model’s
efficacy data were based on observations from the ATLAS and FLAIR trials.*® The trials
were only 48 weeks in length. As the sponsor modelled cost-effectiveness outcomes over
a lifetime horizon, the trials’ efficacy measures (i.e., the proportion who maintained
virologic suppression at 48 weeks) were extrapolated based on an assumption thatthe
estimates persisted lifelong. If treatmentresponse to CAB + RPV were to reduce over
time, this would lower total QALY estimated by the model. However, the clinical expert
consulted by CADTH reported that, among adherent patients, virologic failure is
uncommon after the firstyear. In the absence of long-term efficacy or effectiveness data
to verify this approach, long-term estimates of the costs and effects are uncertain.

e CAB + RPV administration costs: The sponsor omitted resource use and health system
costs for CAB + RPV’s administration on the basis that such costs would be funded
through their patientsupport program.3In response to CADTH’s requestfor additional
information aboutthe program, the sponsor noted that the details of this program would
not be finalized until the product’s receiptof a Notice of Compliance.’® As such, CADTH
did not have sufficientinformation to assess whether additional administration costs to the
health care system would exist with CAB + RPV. Uncertainties remain with the program’s
patienteligibility criteriaincluding when itwould come into effect, the duration of the
sponsor-funded program, and the extent to which administration costs would be covered.
Depending on the finalized details of the patientsupport program, additional
administration costs may still exist fora public health care payer. CADTH’s clinical expert
was consulted to propose anticipated resource use that may be required to administer
CAB + RPV. It was noted that CAB + RPV would likely be offered under three potential
health care settings: an HIV clinic, a physician’s office, or through home care. Differences
in resource utilization may be expected under each setting. No additional costs would be
expected if CAB + RPV wasto be administered in an HIV clinic although additional costs
would be expected in the other settings. Given uncertainties asto how CAB + RPV will be
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implemented in a Canadian setting, scenario analyses were conducted to assess how the
economic value of CAB + RPV may differif provided in alternative settings (i.e., in a
physician’s office orahome care setting) and are not covered by the sponsor as part of its
patientsupport program.

¢ Probabilistic analysis was not stable and, to improve stability by increasing the
number of simulations, required long run times: As noted, the sponsor conducted a
probabilistic analysis with only 350 simulations and in which the results could not be
reproduced. In assessing model convergence by increasing the number of simulations
(i.e., 500,1000, and 5,000 simulations), stability was achieved at5,000 simulations.
Substantial differences in the mean outputs across simulations were observed between
the sponsor’'s base case and an analysis based on 5,000 simulations (i.e., CAB + RPV
switched from being dominantto becoming more costly and more effective than oral ART)
indicating thatrandom errorwas not inconsequential. This may be partly due to the fact
that the sponsorincorporated standard error estimates for some parameters basedonan
arbitrary assumption thatit would be a percentage of the mean estimates (e.g., 10%). Of
note, by increasing the number of simulations from 350 to 5,000, the sponsor's model
required aruntime of more than 54 hours per analysis.

CADTH Common Drug Review Reanalyses

CADTH could not fully address limitations associated with the following: the choice of
comparator;the structure of the modelin capturing HIV-1-related disease progression; the
individualized nature of HIV-1 treatment; and the durability of CAB + RPV’s efficacy overthe
model’stime horizon.

Based on the appraisal of the clinical data submitted by the sponsor (see CADTH Clinical
Review), it was not possible to conclude whether differences existin adherence between
CAB + RPV and oral ARTs. CADTH conducted a reanalysis, based on 5,000 Monte Carlo
simulations, thatassumed no difference in adherence between CAB + RPV and oral ARTs.
Additionally, CADTH removed the mark-up and dispensing fees associated with prescription
medications. The CADTH base-case reanalysis assumed thatthere would be no additional
administration costs associated with CAB + RPV (i.e., would be reflective of administration in
an HIV clinic setting).

Compared with the sponsor’s results, the CADTH reanalysis found that CAB + RPV was
associated with lower total costs and less total QALYs. As such, the ICER calculated was
instead for combined oral ART in which the ICER was $37,501 peradditional QALY gained
when comparedto CAB + RPV (Table 13). CAB + RPV was the optimal strategy at WTP
thresholds below $37,501 per QALY, otherwise combined oral ART was the optimal
strategy. The cost-effectiveness plane illustrates that significant parameter uncertainty exists
with the analysis as the estimated ICERs were located in all four quadrants. For example,
33% of the simulations were located in the northwest quadrant (CAB + RPV was dominated,
i.e., CAB + RPV was more costly and less effective than oral ART) and 31% of the
simulations were located in southeastquadrant(CAB + RPV was dominanti.e., CAB + RPV
was less costly and more effective than oral ART). Further information is described in Figure
3in Appendix4.
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Table 3: CADTH Reanalysis of Limitations

CADTH

Description Sponsor’s base CADTH value Results are relative to oral ART

case value Incremental | Incremental ICER
cost ($) QALYs ($/QALY)

Sponsor’s base case Reference?@ 626 0.092 6,815

Sponsor’'s base case Included mark-up (6% | Removal of mark-up -1,081 0.094 CAB + RPV

(including removal of to 8%) and dispensing | anddispensing fees dominates

mark-up and fees ($8.83)

dispensing)

CADTH base case Differentpercentages | Same percentages of -693 -0.018 37,501°

(including removal of adherence between | adherence between

of mark-up and CAB + RPV and oral CAB + RPV and oral

dispensing) ARTs ARTs

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life-year.
2 CADTH re-estimated the sponsor’s base case results using 5,000 simulations.
b Results are based on CAB + RPV as a reference since the ICER is calculated against the less costly strategy (CAB + RPV) compared with the next most costly strategy
(oral ART).
CADTH also undertook several scenario analysesto address the uncertainty around certain
model parameters. The results are summarized in Table 14. These analysesincluded:

1. setting utilitiesto be identical across all CD4+ T-cell count health states (utility value =
0.74)

2. assuming CAB + RPV injections occurred in a home care setting and were administered
by a nurse ($71.00 per appointment)

3. assuming a physician administered CAB + RPV injections within their clinical practice
($6.75 for firstinjection, $3.89 for subsequentinjections,and $15.00 fora minor
assessment)

4. adopting a societal perspective (included age- and gender-specific monthly wages and
proportions who were employed).

Unlike CADTH’s base case, oral ART was found to dominate CAB + RPV (oral ART was
less costly and more effective than CAB + RPV) in the scenariosthat included CAB + RPV’s
administration costs and a societal perspective.

Given that CADTH’s base-case reanalysis found that CAB + RPV resulted in a lowerthan
expected cost and QALYs in comparisonto combined oral ART, additional analyses that
explored price reductions were not necessary.

Issues for Consideration

e The productmonograph statesthat it is importantto carefully selectpatients who agree to
the required monthly injection dosing schedule.r CADTH’s clinical expertenvisioned the
greatest uptake of CAB + RPV among those already taking ART and who are selected or
self-selected to switch therapy due to high motivation. However, the expert noted
feasibility-related challengesin the administration of CAB + RPV. Health care providers
will need to resolve how to efficiently accommodate monthly injections for all patients
within their existing medical practice. The process may initially lead to missed injection
appointments, potentially hindering adherence, and may exacerbate accessissuesinthe
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long-term (e.g., perceived HIV-related stigma or low socioeconomic status)®*among
those who already have limited access to health services.

e 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
componentofthe therapy and related drugs. The clinical expertconsulted by CADTH
further noted challengesin when and how to switch treatmentupon discontinuation. The
productmonograph notesthat, in orderto minimize the risk of developing viral resistance,
itis essential that an alternative, fully suppressive antiretroviral regimen is adopted no
later than one month after the final injection doses of CAB + RPV.! In the model, patients
discontinued therapy for virologic (failure orrebound) or non-virologic reasons and itwas
assumed that patients would switch to a subsequentline of oral therapy immediately upon
CAB + RPV discontinuation.

e CADTH was unable to assess the impactof potentially lower prices of comparators on the
economicresults. Thus, itis unknown if the reduced effective price of comparators, arising
from confidential pricing negotiations such as productlisting agreements, would lead to
differing conclusions than the current analysis that is based on the list prices of the
branded drugslist prices.

Patient Input

Five patientgroups from the Canadian Treatment Action Council contributed to this review.
The groupsincluded Realize, AIDS Committee of Toronto (ACO), MAX, Edmonton Men’s
Health Collective, the Community-Based Research Centre, and the Alliance for South Asian
AIDS Prevention (ASAAP). Each of the patientgroups, exceptfor ASAAP and ACO,
reported that they received funding from ViiV Healthcare ULC.

One of the overarching goals of ART that the groups expressed desire for was the potential
reduction in HIV-related stigma. Patients suggested that regimens which required a lower
frequency of drug consumption mightenhance their privacy and discretion around living with
HIV. In their feedback, some patients explained that HIV-related stigma exacerbates
adherence to a daily pill regimen although itis unclearwhether the reduction in adherence in
the model was directly attributed to differencesin stigma between ART. While some patients
noted that currently available treatments have fewer side effectsthan olderregimens, they
would be willing to switch to newer regimens that offer additional protection against
unwarranted disclosure and HIV-related stigma.

Much of the inputwas also related to societal factors (e.g., out-of-pocket costs,
transportation costs, and caregiver burden), which were not incorporated in the sponsor’s
submitted scenario analysis of a societal perspective. Patients also noted the importance of
tailoring treatmentto individual needs, which aligned with feedback from CADTH’s clinical
expert. Such elementswere notaddressed in the submitted economic evaluation and were
noted to be a key limitation to the submitted economic evaluation.
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Conclusions

Based on the CADTH reanalysis, CAB + RPV is associated with lower total costs and fewer
total QALYs compared with combined oral ART. Given the individualized nature of HIV-1
treatment, particularly relating to the timing and reasons for treatment switching, savings
relating to the use of CAB + RPV may have been overestimated by the sponsor. Cost
savings may not be realized depending on the setting in which CAB + RPV is administered
and whetherthese costs are borne by the public health care payer. Potential cost savings
may come at an expense of reduced population health (aloss of 0.02 QALYs) although
there is high uncertainty associated with these estimates as indicated by the distribution of
results on the cost-effectiveness plane. This estimate was further found to be sensitive to
assumptions on adherence.

Results from the model are associated with uncertainty as CADTH could not address
limitations related to the model structure and the durability of CAB + RPV’s efficacy over the
model’stime horizon. The cost-effectiveness of CAB + RPV compared to individual
commonly prescribed first-line regimens (oral ARV regimens) is unknown atthis time, some
of which have lower annual drug costs than CAB + RPV.
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Appendix 1. Cost Comparison

The comparators presented in Table 4 representrecommended antiretroviral regimens for initial therapy of HIV-1 infected individuals by the US Departmentof Healthand Human
Services, including their recommended initial regimens in certain clinical situations (updated July 2019).8 Costs of comparator products were sourced from the Ontario Drug
BenefitFormulary (accessed September 2019), unless otherwise specified. Existing productlisting agreements are not reflected in Table 4; therefore, these prices may not
representthe actual costs to publicdrug plans.

Table4: CADTH Cost Comparison Table of DHHS—Recommended Initial Regimens

Drug/comparator regimen Strength Dosage form Price ($) Recommendeduse Daily cost | Frequency Number of Annual drug
(%) of use (per pills (per cost ($)
day) day)

Submitted drug
Cabotegravirsodium(Vocabria) | 30 mg Tablet 26.5155% 1 oral tabletdaily for 26.52 1 2 Firstyear:
+ rilpivirine (Ed urant) 25 mg 15.5000 28 daysb, thenl 15.50 15,742°

. - N 600 mg/400 mg IMinjection Subsequent
Cabotegravir +rilpivirine 600 mg/900 mg Sing le-dose 2,418.7500a for the next month, followed 80.63 NA NA year: 14,513
(Cabenuva) 400 mg/600mg vials 1,209.3750 by monthly 400 mg/600 mg 40.31

IM injection

DHHS-recommended initial antiretroviral regimens
INSTI+ 2 NRTIs
Dolutegravir/abacavir/ lamivudine | 50 mg/600 mg/300mg | Tablet 44.1827¢ 1 tabletdaily 44.18 1 1 16,127
(Triumeq)
Dolutegravir (Tivicay) + 50 mg Tablet 19.8397 50 mg daily 27.14 1 2 9,907
emtricitabine/tenofovirdisoproxil | 200 mg/300 mg 7.3035 1 tabletdaily
fumarate (generics)
Dolutegravir (Tivicay) + 50 mg Tablet 19.8397 50 mg daily 45.94 1 2 16,769
emtricitabine/tenofovir 200 mg/25mg 1 tabletdaily
alafenamide (Descovy) 26.1020°
Bictegravir/emtricitabine/tenofovir | 50 mg/200 mg/25 mg Tablet 39.2227° 1 tabletdaily 39.22 1 1 14,316
alafenamide (Biktarvy)
Raltegravir (Isentress) + 400 mg Tablet 14.0301 400 mg twice daily 35.36 2 3 12,908
emtricitabine/tenofovirdisoproxil | 200 mg/300 mg 1 tabletdaily
fumarate (generics) 7.3035
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Drug/comparator regimen Strength Dosage form Price ($) Recommendeduse Daily cost | Frequency Number of Annual drug

(%) of use (per pills (per cost ($)
day) day)

Raltegravir (Isentress) + 400 mg Tablet 14.0301 400 mg twice daily 54.16 2 3 19,769

emtricitabine/tenofovir 200 mg/25mg 1 tabletdaily

alafenamide (Descovy) 26.1020°

DHHS-recommended regimens for switch therapy

INSTI+ NNRTI

Dolutegravir/rilpivirine (Juluca) 50 mg/25mg Tablet 34.8678 1 tabletdaily 34.87 1 1 12,727

DHHS = Department of Health and Human Services; freq. = frequency; INSTI = integrase strand transfer inhibitor; IM = intramuscular; NA = not applicable; no. = number; NNRTI = non-nucleoside reverse transcriptase inhibitor;
NRTI = nucleoside reverse transcriptase inhibitor.

Note: All prices are from the Ontario Drug Benefit Formulary (accessed September 2019), unless otherwise indicated, and do not include dispensing fees.
Note: Annual cost is based on 365 days of treatment. The publicly available prices of treatments vary between provinces.

2 Sponsor-submitted price for the smallest dispensable unit is 30 tablets.

b Sponsor recommended that patient take oral lead-in daily for one month or for 28 days or more.

¢ Calculation in the oral lead-in phase assumes patients are dispensed a bottle containing 30 tablets for cabotegravir (i.e., wastage of two tablets is assumed).
4 Sponsor-submitted price.?

¢ IQVIA Delta PA, wholesale acquisition price (accessed October 2019).
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Table5: CADTH Cost Comparison Table of Antiretroviral Agents for Adults With HIV-1 Infection in Certain Clinical Situations

Drug/comparator regimen

Strength

DHHS-recommended initial regimens in certain clinical situations

Price ($)

Recommended use

Daily cost

%)

Number of
pills (per
day)

Annual drug
cost ($)

INSTI+ 1 NRTIs

Dolutegravirlamivudine (Dovato) 50 mg/300 mg Tablet 30.4400? 1 tabletdaily 30.44 11,110
INSTI+ 2 NRTIs

Ralteqravir (Isentress) + 400 mg Tablet 14.0301 400 mg twice daily 34.05 12,427
abacgvirllargnivudine ) 600 mg/300 mg 5.9875 1 tabletdaily

(generics)

Elvitegravir/cobicistat/ 150 mg/150 mg/ 200 mg/300mg | Tablet 48.0177 1 tabletdaily 48.02 17,526
emtricitabine/tenofovir disoproxil fumarate

(Stribild)

Elvitegravir/cobicistat/ 150 mg/150 mg/200 mg/10 mg Tablet 45.1440 1 tabletdaily 45.14 16,478
emtricitabine/tenofoviralafenamide

(Genvoya)

Boosted Pl + 2 NRTIs

Darunavir/cobicistat/emtricitabine/tenofovir 800 mg/150 mg/ Tablet 52.2670° 1 tabletdaily 52.27 19,077
alafenamide (Symtuza) 200 m/10 mg

Darunavir (Prezista) 800 mg Tablet 22.7000 800 mg daily 31.55 11,517
with ritonavir (Norvir) + 100 mg 1.5487 100 mg daily

emtricitabine/tenofovir disoproxil fumarate | 200 mg/300mg 7.3035 1 tabletdaily

(generics)

Darunavir (Prezista) 800 mg Tablet 22.7000 800 mg daily 50.35 18,378
with ritonavir (Norvir) + 100 mg 1.5487 100 mg daily

emtricitabine/tenofovir alafenamide 200 mg/25mg 26.1020"° 1 tabletdaily

(Descovy)

Darunavir/cobicistat (Prezcobix) + 800 mg/150 mg Tablet 24.4300 1 tabletdaily 31.73 11,583
emtricitabine/tenofovir disoproxil fumarate 7.3035 1 tabletdaily

(generics) 200 mg/300 mg
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Drug/comparator regimen

Strength

Dosage
form

Price (%)

Recommended use

Daily cost

(%)

Frequency
of use (per
day)

CADTH

Number of
pills (per
day)

Annual drug
cost (%)

Darunavir/cobicistat (Prezcobix) + 800 mg/150 mg Tablet 24.4300 1 tabletdaily 50.53 1 2 18,444
emtricitabine/tenofovir alafenamide 200 mg/25mg 26.1020"° 1 tabletdaily

(Descovy)

Atazanavir (generics) 300 mg Capsule 19.0681 300 mg daily 27.92 1 3 10,191
with ritonavir (Norvir) + 100 mg 1.5487 100 mg daily

emtricitabine/tenofovir disoproxil fumarate | 200 mg/300mg 7.3035 1 tabletdaily

(generics)

Atazanavir (generics) 300mg Capsule 19.0681 300 mg daily 46.72 1 3 17,052
with ritonavir (Norvir) + 100 mg 1.5487 100 mg daily

emtricitabine/tenofovir alafenamide 200 mg/25mg 26.1020"° 1 tabletdaily

(Descovy)

Darunavir/cobicistat (Prezcobix) + 800 mg/150 mg Tablet 24.4300 1 tabletdaily 30.42 1 2 11,102
abacavir/lamivudine 600 mg/300 mg 5.9875 1 tabletdaily

(generics)

Darunavir (Prezista) 800 mg Tablet 22.7000 800 mg daily 30.24 1 3 11,036
with ritonavir (Norvir) + 100 mg 1.5487 100 mg daily

abacavir/lamivudine 600 mg/300 mg 5.9875 1 tabletdaily

(generics)

Atazanavir (generics) 300mg Capsule 19.0681 300 mg daily 26.60 1 3 9,711
with ritonavir (Norvir) + 100 mg 1.5487 100 mg daily

abacavir/lamivudine 600 mg/300 mg 5.9875 1 tabletdaily

(generics)

NNRTI + 2 NRTIs

Doravirine (Pifeltro) + 100 mg Tablet 16.6500° 1 tabletdaily 23.95 1 2 8,743
emtricitabine/tenofovir disoproxil fumarate | 200 mg/300 mg 7.3035 1 tabletdaily

(generics)

Doravirine (Pifeltro) + 100 mg Tablet 16.6500° 1 tabletdaily 42.75 1 2 15,604
emtricitabine/tenofovir alafenamide 200 mg/25 mg 26.1020° 1 tabletdaily

(Descovy)

Doravirine (Pifeltro) + abacavir/lamivudine | 100 mg Tablet 16.6500° 1 tabletdaily 22.64 1 2 8,263
(generics) 600 mg/300 mg 5.9875 1 tabletdaily
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Drug/comparator regimen

Strength

Dosage
form

Price (%)

Recommended use

Daily cost

(%)

Frequency
of use (per
day)

CADTH

Number of
pills (per
day)

Annual drug
cost (%)

Doravirine/lamivudine/ 100 mg/300 mg/300 mg Tablet 28.7900°¢ 1 tabletdaily 28.79 1 1 10,508
tenofovir disoproxil fumarate (Delstrigo)

Efavirenz/tenofovir disoproxil 600 mg/300 mg/200 mg Tablet 11.3300 1 tabletdaily 11.33 1 1 4,135
fumarate/emtricitabine (Atripla)

Efavirenz (generics) + 600 mg Tablet 3.8030 600 mg daily 29.91 1 2 10,915
emtricitabine/tenofovir alafenamide 200 mg/25 mg 26.1020° 1 tabletdaily

(Descovy)

Emtricitabine/rilpivirine/ tenofovir 200 mg/25 mg/300 mg Tablet 44.8643 1 tabletdaily 44.86 1 1 16,375
disoproxil fumarate (Complera)

Emtricitabine/rilpivirine/ tenofovir 200 mg/25 mg/25mg Tablet 42.3670 1 tabletdaily 42.37 1 1 15,464

alafenamide (Odefsey)

DHHS = Department of Health and Human Services; freq. = frequency; HIV-1 = HIV type 1; INSTI = integrase strand transfer inhibitor; no. = number; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside

reverse transcriptase inhibitor; Pl = protease inhibitor.
Note: All prices are from the Ontario Drug Benefit Formulary (accessed May 2019), unless otherwise indicated, and do not include dispensing fees.

Annual cost is based on 365 days of treatment. The publicly available prices of treatments vary between provinces.

2 Sponsor-submitted price.?
b Sponsor-submitted price.?
¢ Sponsor-submitted price.®
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Appendix 2: Additional Information
Table 6: Submission Quality

CADTH

Are the methods and analysis clear and transparent?

’ Somewhat/ ‘

Average

Comments
Reviewer to provide comments if checking “no”

None

Was the material included (content) sufficient?

Comments
Reviewerto provide commentsif checking “poor”

None

Was the submission well organized and was information easy to locate?

Comments
Reviewerto provide comments if checking “poor”

None

Table 7: Authors’ information

Authors of the pharmacoeconomic evaluation submitted to CADTH

] Adaptation of global model/Canadian model done by the sponsor

X Other (please specify) sponsor’s consulting agency developed the model and report

[ Adaptation of global model/Canadian model done by a private consultant contracted by the sponsor

[ Adaptation of global model/Canadian model done by an academic consultantcontracted by the sponsor

Yes No Uncertain
Authors signed a letter indicating agreementwith entire document X
Authors had independentcontrol over the methods and rightto publish analysis X
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Appendix 3: Summary of Other Health Technology Assessment
Reviews of Drug

No other health technology assessmentagencies have reviewed CAB + RPV forthe requested CADTH Common Drug Review
indication.
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Appendix 4: Reviewer Worksheets

Sponsor’s Model Structure

The sponsor builta hybrid model of a cohort Markov state transition model and a decision
tree process. The sponsor modelled three ART lines, as well as a salvage therapy line, to
reflectthe risk of treatmentfailure and/or discontinuation. In the model, the cohort
transitioned through health states that the sponsor defined by treatmentline, viral load, and
CD4+ T-cell count (Figure 1). While in these health states, patients could develop ADEs,
treatment-related AEs, or cardiovascular disease. During each monthly cycle, transitions
between health states depended on the cohort’s viral status and CD4+ T-cell count and
patients could move to the absorbing death state at any modelled cycle.

Figure 1. Model Schematic — Cohort-Level Markov State Transition Model
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ADE = AIDS-defining event; AE = adverse event; ART = antiretroviral therapy; CD4 = cluster of differentiation 4; CVD = cardiovascular disease.

Source: Sponsor's pharmacoeconomic submission.®

The decision tree was used to allocate patients to the appropriate treatmentline based on
the reason for discontinuation (Figure 2).
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Figure 2: Model Schematic — Decision Tree
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Source: Sponsor's pharmacoeconomic submission.®

Table 8: Data Sources

(combined results)

Comment

Datainput

Baseline characteristics

Description of data source

Combination of the ATLAS and FLAIR
trials*>22

Appropriate.

Efficacy and adverse
events

Efficacy and safety data of CAB + RPV
and the oral ART comparator were based
on the sponsor’s pooled analysis of data
from the ATLAS and FLAIR trials®

Subsequenttreatmentline data were from
published literature?*26

CADTH’s clinical review could not assess the
quantitative variability between the trials as the
sponsor did not conduct any formal statistical test to
assess between-study homogeneity. Since the trials’
design and populations were largely similar,
CADTH’s clinical review concluded thatthe rationale
forpooling the results was reasonable.

Natural history

Data forthe following clinical events were

included:

e AIDS-defining event!!

e cardiovascular disease, based on lipid
profiles*513

Appropriate.

Utilities

Health state utility values were SF-6D

measurements, by CD4+ T-cell count,

from published literature.'®

Disutilities from published literature

include:

¢ age-dependentdecrementbased on
HUI3 estimates?”

¢ cardiovascular disease based on EQ-5D
estimates®

¢ adverse events based on SF-36
estimates and assumptions?6

¢ AIDS-defining eventMOS-HIV
estimates?®

Age-related disutilities were based on the HUI3,
while the utilityimpacts of ADEs, treatment-related
AEs, and cardiovascular disease were estimates
from the MOS-HIV, SF-36, and EQ-5D surveys,
respectively. The use of utility estimates from
different multi-attribute utility scales does not align
with CADTH’s economic evaluation guidelines for
modelling QALYs.% Although all index scores are
interpretedona 0 to 1 scale, the estimates are
scaled differently across classification systems and
can produce varying results. For example,
comparative studies of the SF-6D and EQ-5D scores
have identified evidence of floor effects in the SF-6D
measures and ceiling effects in the EQ-5D
measures, which stem from differencesin health
state classifications and the methods used to value
them 3--35
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Data input
Mortality

| Description of data source

All-cause mortality obtained from
Statistics Canada life tables for2014—
2016,? adjusted by the relative risk of
mortality based on CD4+ T-cell count
states® and AIDS-defining events.*’ The
relative risk of mortality associated with
cardiovascular disease, however, is
based on the sponsor’s assumption.3

CADTH

| Comment
Appropriate.

Resourceuse and costs

Drug Cost of CAB + RPV from sponsor,2cost of | The sponsorincluded mark-up and dispensing fees.
comparators from ODB Formulary.®® Such costs were excluded from the CADTH base
case and all scenario analyses.
Event The following event costs were captured: Appropriate.
e cardiovascular disease (initial eventand
subsequent costs) ¥
¢ end-of-life care inlast3 months
o several different AIDS-defining events®
AEs Medications costs for AEs were from the Appropriate.
Ontario’s Schedule of Benefits* and
Walmart's website*?; resource use was
based on expertopinion.
Health state Disease managementcosts (e.g., Appropriate.

outpatientcare, opportunisticinfection
prophylaxis, and non-HIV medication) by
CD4+ T-cell count category were from
published literature and ODB Formulary.®®

AE = adverse event; ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; CD4+ = cluster of differentiation 4 positive; EQ-5D = EuroQol 5-Dimensions;
HUI3 = Health Utilities Index Mark 3; MOS-HIV = Medical Outcomes Study HIV Health Survey; ODB = Ontario Drug Benefit; QALY = quality-adjusted life-year;
SF-36 = Short Form (36) Health Survey; SF6D = Short Form 6-Dimension.

Source: Sponsor’s pharmacoeconomic submission.®

Table 9: Sponsor’s Key Assumptions

Assumption | Comment

Clinical course of HIV-1-related disease
progression was modelled based on CD4+ T-cell
count categories.

Not appropriate. According to CADTH'’s clinical expert, CD4+ T-cell count is
notably less useful in clinical practice than suppressed HIV-1 RNA viremia.
In the expert's opinion, in patients who have suppressed viral load,
increasesin CD4+ T-cell count are meaningless with regardsto patient’s
HIV-1-related disease progression. See “Limitations of Sponsor’s
Submission” for more details.

ATLAS and FLAIR trial data end points, reported at
48 weeks, were extrapolated to parameterize
efficacy end points over a lifetime horizon.

Uncertain. In the absence of published data and limited extension studies of
CAB + RPV’s efficacy or effectiveness, the degree to which these end
points vary with time is unclear. See “Limitations of Sponsor’'s Submission”
formore details.

Pooled efficacy and safety end points for the
combined oral ART as the comparator.

Not appropriate. In clinical practice patients use a variety of oral ARTSs.
Each regimenis associated with its own effectiveness, safety, and cost
profiles. See “Limitations of Sponsor’'s Submission” for more details.

Pooling of efficacy and costs for subsequent
treatmentlines.

Not representative of clinical practice as subsequenttreatmentafter first-
line therapy depends on previous therapy and the patient’s individual
preferences. Such decisions would affectoverall treatmentefficacy and
associated costs. See “Limitations of Sponsor’'s Submission” formore
details.
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Assumption Comment

Nonadherence resulted in a decreased probability | Not appropriate. Although the clinical expert consulted by CADTH agreed
of viral load suppression and increased probability | with the clinical outcomesthatthe sponsor modelled as consequences of
of viral rebound. nonadherence (both are precursors of viral resistance), the expert
described viral suppression as a binary outcome associated with
maintaining an HIV-1 RNA count below a minimum threshold (i.e., 50
copies/mL) ratherthan a continuous linear relationship aswas assumed by
the sponsor. The sponsor did not incorporate the potential impactfrom
missed CAB + RPV injections or of the oral treatments during the lead-in
phase.56

Two additional lines of ART and a salvage line of Simplification butconsidered appropriate.
therapy were representative of clinical practice.

Patients who discontinued current ART due to Appropriate.
virologic failure developed ART resistance and
experienced lower viral load suppression rate in
subsequent ART than those who discontinued for
non-virologic reasons.

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; CD4+ = cluster of differentiation 4 positive; HIV-1 = HIV type 1; RNA = ribonucleic acid.

Sponsor’s Results

The total QALYS, life-years, and costs from CADTH’s analysis of the sponsor’s base case,
using a probabilistic sensitivity analysis with 5,000 simulations, are presented in Table 10.
Disaggregated outcomes and costs are delineated in Table 11 and Table 12.

Table 10: Sponsor’s Probabilistic Results — Outcomes

Total . Inc. Inc. cost ICER
costs ($) QALYs per LY ($) [ ($/QALY)
Oral ART 646,865 24.209 17.959 Reference
CAB + RPV 647,491 24.327 18.051 626 0.118 0.092 5,290 | 6,815

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; ICER = incremental cost-effectiveness ratio; inc. =incremental; LY = life-year; QALY = quality-
adjusted life-year.

Note: CADTH re-estimated the sponsor’s base case results using 5,000 simulations.
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Table 11: Sponsor’s Probabilistic Results — Disaggregated Outcomes

CADTH

QALYs gained by CD4+ health states | CAB + RPV Oral ART
CD4+ T-cell count <50 0.081 0.081
CD4+ T-cell count50to 200 0.441 0.465
CD4+ T-cell count 200 to 350 1.721 1.847
CD4+ T-cell count 350 to 500 4113 4.318
CD4+ T-cell count > 500 12.085 11.637

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; CD4+ = cluster of differentiation 4 positive; QALY = quality-adjusted life-year.

Note: CADTH re-estimated the sponsor’s base case results using 5,000 simulations.

Table 12: Sponsor’s Probabilistic Results — Disaggregated Costs

Costs categories ‘ CAB + RPV Oral ART
Health state costs $73,200.40 $73,100.25
First-line therapy costs $180,125.98 $154,427.45
Subsequentline costs $36,330.15 $32,776.00
Salvage therapy costs $291,979.84 $321,012.97
Adverse events $125.43 $0.00
AIDS-defining events $653.81 $659.60
Cardiovascular disease $51,196.14 $50,970.90
End-of-life costs $13,879.33 $13,917.89

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine.

Note: CADTH re-estimated the sponsor’s base case results using 5,000 simulations.

CADTH Common Drug Review Reanalyses

Table 13: CADTH Common Drug Review Reanalysis

Total Total Total Inc. Inc. QALYs Inc. cost ICER
costs ($) LYs QALYs cost ($) per LY ($) ($/QALY)
CAB + RPV 653,652 24.537 18.207 - - - - -
Oral ART 654,345 24.558 18.225 693 0.021 0.018 33,533 37,501

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; ICER = incremental cost-effectiveness ratio; inc. =incremental; LY = life-year; QALY = quality-

adjusted life-year.

Note: CADTH’s base case results using 5,000 simulations.
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Figure 3: A Scatterplot of the CADTH Common Drug Review’s Probabilistic Base Case
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CE = cost-effectiveness; Cl = confidence interval; QALY = quality-adjusted life-year; WTP = willingness to pay.

The scatterplot of CADTH’s probabilistic base case (Figure 3) illustrates significant
parameter uncertainty in the estimated ICERs that compare CAB + RPV’s value relative to

combined oral ART.

The results of four scenario analyses are presented in Table 14. In scenario four, CADTH
adopted a societal perspective to address patients’ interestin CAB + RPV’s potential to
reduce out-of-pocketcosts and transportation costs. As the model’s societal perspective
onlyincluded age- and gender-specific monthly wages and proportions who were employed,
CAB + RPV became more costly ($11,068) than oral ART due to the greaterloss of
productivity associated with CD4+ levels. Of note, additional productivity loss due to monthly
health care visits for CAB + RPV administration was notconsidered in the analysis.

Table 14: CADTH Common Drug Review Scenario Analyses

Scenario Treatments Cost ($) QALYs ICER ($ per QALY)
CADTH base-casereanalysis? CAB + RPV 653,652 18.207 37,501
Oral ART 654,345 18.225

1 | CADTH base case,including identical utility CAB + RPV 653,720 16.967 74,525
estimate across all CD4+count categories Oral ART 654,721 16.981

2 | CADTH base case,including CAB + RPV’s CAB + RPV 656,061 18.197 oral ART
administration cost in a physician’s office Oral ART 654371 18.214 dominates

3 | CADTH base case,including CAB + RPV’s CAB + RPV 663,700 18.204 oral ART
administration cost in a home care drug Oral ART 654.832 18.223 dominates
administration site '

4 | CADTH base casefrom a societal perspective, CAB + RPV 992,276 18.188 oral ART
based on loss of wages Oral ART 081.208 18.207 dominates

ART = antiretroviral therapy; CAB + RPV = cabotegravir plus rilpivirine; CD4+ = cluster of differentiation 4 positive; ICER = incremental cost-effectiveness ratio;

QALY = quality-adjusted life-year.

2 CADTH's base case results using 5,000 simulations.
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