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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1. Decision problem

The submission covers the technology’s full marketing authorisation for this indication.

The decision problem is presented in Table 1.
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Table 1. The decision problem

Final scope issued by
NICE/reference case

Decision problem addressed in
the company submission

Rationale if different from the final
NICE scope

Population “Adults with HIV-1 infection who are | As per the marketing authorisation, Specificity added to align with the
virologically suppressed on a stable | i.e. adults who are virologically final marketing authorisation
regimen and who have not shown suppressed (HIV-1 RNA <50 copies
prior virological failure due to drug /mL) on a stable antiretroviral
resistance to INTI/INIs” [sic]. regimen without present or past

evidence of viral resistance to, and
no prior virological failure with,
agents of the NNRTI and INI class’,
who require a treatment switch due
to non-virologic reasons.

Intervention “Cabotegravir long-acting and As NICE scope N/A
rilpivirine long-acting injections with
oral lead-in therapy”

Comparator(s) “Antiretroviral treatment (established | A basket of those antiretroviral These are considered as
clinical management such as an regimens likely to be used as switch | established ART for the population
integrase inhibitor-based regimen)” regimens for virally suppressed in question i.e. those people living

people living with HIV who are with HIV who are most likely to
eligible for a switch to CAB LA + benefit from a long-acting, non-oral
RPV LA, if CAB LA + RPV LA were alternative maintenance therapy.
not available.

Outcomes “The outcome measures to be As NICE scope, with the exception | Treatment-related comorbidities are

considered include:

Maintenance of virological
suppression

CD4+ T-cell levels
Treatment-emergent resistance
Adherence to treatment regimen
AIDS-defining events

Mortality

Comorbidities

of comorbidities.

Note that preference for and
satisfaction with the long-acting
regimen, as captured within the
pivotal RCTs with patient-reported
outcome instruments (PROs), is also
included.

not considered as outcomes in the
appraisal because with most
regimens (including the intervention
and the comparators) treatment-
related comorbidities are no longer
an important feature of treatment
and do not generally feature in
treatment decision-making.
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Adverse events (including
inflammation)

Health-related quality of life.”

Economic analysis “The reference case stipulates that As per reference case. N/A
the cost effectiveness of treatments
should be expressed in terms of . )
. . : To fully capture the survival benefits
mcremental cost per quality-adjusted ofa sgccegsful antiretroviral
life year. i regimen, non-curative nature of
The reference case stipulates that treatment and the requirement for
the time horizon for estimating lifelong maintenance of treatment, a
clinical and cost effectiveness lifetime perspective (up to 80 years
any differences in costs or outcomes | 5qopted (alternative time horizons
between the technologies being are available [1-80 years])
compargd. i The base case analysis is run until
Costs will be considered from an last participant has died, which is
NHS and Personal Social Services | significantly less than 80 years.
perspective.”

Subgroups to be “Guidance will only be issued in As NICE scope N/A

considered

accordance with the marketing
authorisation. Where the wording of
the therapeutic indication does not
include specific treatment
combinations, guidance will be
issued only in the context of the
evidence that has underpinned the
marketing authorisation granted by
the regulator. “
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B.1.2. Description of the technology being appraised

Details of the technology being appraised in this submission are summarised in Table 2. The
Summary of Product Characteristics is attached as Appendix C.1.1.

ViiV Healthcare in partnership with Janssen Sciences Ireland UC (Janssen) are developing the
cabotegravir (CAB) and rilpivirine (RPV) long-acting regimen for the treatment of HIV-1 infection.
ViiV Healthcare is the Sponsor of the CAB + RPV clinical program.

Table 2. Technology being appraised

UK approved name and Long-acting intramuscular injections

brand name Approved name: Cabotegravir long acting (CAB LA) and rilpivirine long
acting (RPV LA)

Brand names: Vocabria (CAB LA) and Rekambys (RPV LA)

Oral lead-in

Note that prior to the initiation of CAB LA injection and RPV LA injection,
oral cabotegravir (Vocabria) together with oral rilpivirine (Edurant, already

licensed) should be taken for approximately one month (at least 28 days)
to assess tolerability to CAB and RPV respectively’: 2.

Mechanism of action CAB LA + RPV LA is a 2-drug regimen that consists of LA formulations of
the integrase strand transfer inhibitor (INSTI/INI) cabotegravir (CAB) and
the non-nucleoside reverse transcriptase inhibitor (NNRT]) rilpivirine (RPV).
CAB LA + RPV LA is administered at the same visit as two separate
intramuscular injections. Each component is a prolonged release
nanosuspension that undergoes slow absorption from the gluteal muscle
into the systemic circulation resulting in sustained plasma concentrations™
2

CAB inhibits HIV integrase by binding to the integrase active site and
blocking the strand transfer step of retroviral deoxyribonucleic acid (DNA)
integration, which is essential for the HIV replication cycle'.

RPV is a diarylpyrimidine NNRTI of HIV-1. RPV activity is mediated by non-
competitive inhibition of HIV-1 reverse transcriptase (RT) and does not
inhibit the human cellular DNA polymerases a, § and y2.

Neither CAB or RPV were antagonistic with each other or with other
assessed antiretroviral agents when tested in combination®.

Marketing authorisation EMA marketing authorisation was granted on 17 December 2020. UK
status launch is anticipated in 3Q 2021, initially in Scotland and subsequently in
England and Wales.

Note that only the every two month dosing (Q2M) for CAB LA + RPV LA
will be made available in the UK (and the EU).
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Indications and any
restriction(s) as
described in the
summary of product
characteristics (SmPC)

CAB injection is indicated, ‘in combination with RPV injection, for the
treatment of HIV-1 infection in adults who are virologically suppressed
(HIV-1 RNA <50 copies/mL) on a stable antiretroviral regimen without
present or past evidence of viral resistance to, and no prior virological
failure with, agents of the NNRTI and INI class’™ 2.

Prior to the initiation of CAB and RPV injections, oral CAB together with
oral RPV should be taken for approximately one month (at least 28 days)
to assess tolerability to CAB and RPV.

Note that oral RPV is already licensed (November 2011) “in combination
with other antiretroviral medicinal products, for the treatment of HIV-1
infection in antiretroviral treatment-naive patients 12 years of age and older
with a viral load < 100,000 HIV-1 RNA copies/mL"™.

Method of administration
and dosage

The recommended dosing schedule is as follows:":2

Initiation Continuation
Oral lead-in injections (one injections (two
month apart) months apart)
During Month 1 At Month 2 and
Drug (at least 28 days) Month 3 Month 5 onward
CAB 30 mg once daily 600 mg (3mL) 600 mg (3mL)
RPV 25 mg once daily 900 mg (3mL) 900 mg (3mL)
Oral lead-in

e  Prior to the initiation of CAB LA + RPV LA, oral CAB together with
oral RPV should be taken for approximately one month (at least 28
days).

e When administered with RPV, CAB tablets should be taken with a
meal.

Initiation injections
e On the final day of oral lead-in therapy
e Recommended initial dosage:

0 Month 2: CAB LA 600 mg given as 1 x 3mL intramuscular
injection + RPV LA 900 mg given as 1 x 3mL intramuscular
injection

0 Month 3: CAB LA 600 mg given as 1 x 3mL intramuscular
injection + RPV LA 900 mg given as 1 x 3mL intramuscular
injection

e Patients may be given the second CAB 600 mg (3 mL) and RPV
900 mg initiation injection up to 7 days before or after the
scheduled dosing date.

o CAB LA + RPV LA should be administered at separate gluteal
injection sites at the same visit.

Continuation injections
o After the initiation injections, the recommended continuation
injection dosage in adults is:
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o CAB LA 600 mg given as 1 x 3mL intramuscular injection +
RPV LA 900 mg given as 1 x 3mL intramuscular injection;
Q2M.
e CAB LA and RPV LA should be administered at separate gluteal
injection sites at the same visit. Patients may be given injections up
to 7 days before or after the date of Q2M injection schedule.

Oral bridging and missed 2-month doses

If a patient plans to miss a scheduled CAB LA + RPV LA injection visit by
more than 7 days, oral therapy (one 30 mg cabotegravir tablet and one 25
mg rilpivirine tablet, once daily) may be used to replace one, 2-monthly
injection visit. For oral therapy durations greater than two months, an
alternative oral regimen is recommended. Full details of recommendations
for dosing after missed injections are available in the SmPC.

The first dose of oral therapy should be taken approximately two months
(+/- 7 days) after the last injection doses of cabotegravir and rilpivirine.

Injection dosing should be resumed on the day oral dosing completes, as
recommended in the missed doses protocol set out in the respective

SmPCs'.
Additional tests or No additional tests or investigations are required beyond those routinely
investigations carried out for patients on ART.
List prices (TBC) and Oral CAB: 30 x 30 mg tablets; [ ll(ex VAT) (month 1).

average cost of a course | Org| RPV (Edurant ®): 30 x 25 mg tablets; £200.27 (ex VAT) (month 1)5.

of treatment CAB LA: 600 mg vial in 3 mL; [l (ex VAT) (1 injection in month 2, 1 in
month 3, then Q2M)
RPV LA: 900 mg vial in 3mL; [l (ex VAT) (1 injection in month 2, 1 in
month 3, then Q2M)

Patient access scheme Two separate simple patient access schemes have been submitted as

follows:

Oral CAB: 30 x 30 mg tabs; [} (ex VAT).
CAB LA: 600 mg vial in 3 mL; |l (ex VAT).
RPV LA: 900 mg vial in 3mL; [l (ex VAT).

B.1.3. Health condition and position of the technology in the

treatment pathway

B.1.3.1. Disease background

HIV is a retrovirus that attacks vital cells in the human immune system such as CD4+ T cells and
macrophages. The virus enters macrophages and CD4+ T cells by the adsorption of glycoproteins
on its surface to receptors on the target cell®. The HIV-1 subtype accounts for the majority of
infections worldwide, and few HIV-2 cases are reported in the UK”. CAB LA + RPV LA is indicated
for the treatment of HIV-1, and the term ‘HIV’ in this submission refers exclusively to HIV-1.
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HIV may be transmitted through sexual contact, by maternal-infant exposure (during pregnancy
or breastfeeding), and by percutaneous or intravenous inoculation (e.g. through sharing needles
during recreational drug use or transfusion of unscreened blood)?2.

If untreated, HIV infection progresses through three stages: primary infection, clinical latency, and
AIDS, although these may not always present as a continuum. Symptoms of primary infection
occur soon after HIV acquisition and usually consist of flu-like symptoms, which then subside.
Clinical latency is largely asymptomatic and can last for several years in untreated persons.
During this stage, CD4+ levels gradually decrease and viraemia gradually rises®. HIV
transmission may occur during all three stages. Reductions in CD4+ count are associated with
decreasing health-related quality of life (HRQoL)'% ',

AIDS is the last stage of HIV infection and is defined by a CD4+ T-cell (CD4) count <200 cells/mm?3
and/or the occurrence of an AIDS-defining condition (certain cancers, infections or other
manifestations of severe immune compromise)® 2. People with AIDS are susceptible to a variety
of opportunistic infections and neoplasms as CD4+ count falls (e.g. tuberculosis, cryptococcal
meningitis, severe bacterial infections, and cancers such as certain lymphomas and Kaposi's
sarcoma), and suffer progressively deteriorating health and HRQoL. Without treatment, survival
is approximately 3 years®.

The replication of HIV relies on enzymes produced by the virus itself, including reverse
transcriptase, integrase and protease. These enzymes can be inhibited by antiretroviral drugs’s.
With successful antiretroviral therapy (ART), viral replication is suppressed (see Section B.1.3.4)
such that viral load in the blood becomes undetectable (defined as HIV-1 RNA <50 copies/mL),
and progression of disease is halted. Individuals with an undetectable viral load cannot sexually
transmit the virus'# 13,

B.1.3.2. Epidemiology
Based on estimates from Public Health England (PHE) for 2019'6:

e 96,200 people in England were living with HIV infection, of whom 6% were undiagnosed.
The median age of people living with HIV in the UK and receiving care (2018 data) is 41
years, and 40% are aged 250 years'”.

e There were 3,772 and 123 new HIV diagnoses in England and Wales, respectively'®. The
incidence of new HIV diagnoses has fallen since its peak of 6,278 in 20146,

¢ Inthe UK, 98% of people with a diagnosed HIV infection were receiving ART, and 97% of
those on treatment were virally suppressed (defined as HIV-1 RNA <50 copies/mL).

e There were 622 deaths in people living with HIV in the UK. This represents a crude
mortality rate of 631 per 100,000 living with diagnosed HIV infection.

Some populations are disproportionately affected by HIV: gay and bisexual men (GBM)
accounted for approximately 50,300 (Crl 48,700 to 53,200) of the 105,200 (Crl 103,300 to
108,500) people living with HIV in the UK in 2019'6. HIV infection also disproportionately affects
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people of black African origin and people coming to the UK from countries with a high HIV
prevalence (see Section B.1.4).

B.1.3.3. Life expectancy

While the advent of modern highly active ART has drastically improved the survival of people
living with HIV, HIV is still an incurable infection and ART must be taken for a lifetime.

Early diagnosis and initiation of ART can result in life expectancy for people living with HIV close
to that of the general population’. A UK study of people commencing ART between 2000 and
2010 found that life expectancy in men and women with an undetectable viral load and CD4+
count >350 cells/mm?3 was the same or slightly better than that for the general population?® 21, In
2018, the crude mortality rate in the UK among people living with HIV aged 15 to 59 years who
were diagnosed promptly was 1.19 per 1,000, in line with the general population of the same age
group (1.61 per 1,000)".

This means that people now initiating ART in their mid-20s will be taking treatment for many
decades and must remain adherent to daily oral medication for life in order to maintain viral
suppression. This reinforces the need for simple and convenient ART regimens that provide good
tolerability and long-term safety for all people living with HIV, to promote long-term adherence
and maximise HRQoL during long-term use.

B.1.3.4. Current pathway of care

Current standard of care treatments (consisting of life-long daily oral therapy with a combination
of antiretroviral drugs, as either single- or multi-tablet regimens) provide extremely effective viral
suppression. The latest Health Protection Report from Public Health England (2019 data) shows
that nationally the Joint United Nations Programme on HIV and AIDS (UNAIDS) 90-90-90 targets
were surpassed for the third consecutive year. The 90-90-90 targets stated that by 2020, 90% of
all people living with HIV will know their HIV status, 90% of all people with diagnosed HIV infection
will receive sustained antiretroviral therapy, and 90% of all people receiving antiretroviral therapy
will have viral suppression?2.

Suppression of HIV currently requires life-long daily treatment. Having treatment options to suit
individual needs is vital to reduce the physical and psychological impact of daily oral ART, which
is heightened by HIV-specific challenges such as stigma, to enable improved HRQoL, adherence
and maintenance of viral suppression.

People living with HIV have a choice of where they are treated in the UK, and care is usually
centred within specialist HIV clinics. Primary care, specifically GPs, provides important additional
support, although GPs are not able to prescribe HIV treatments. Whilst it is difficult to generalise,
individuals will likely attend an HIV clinic 2-3 times per year, to see a healthcare provider, for blood
tests and to collect medication. Individuals with HIV- or ART-related medical problems may need
to be seen more frequently. A range of potential alternative regimens is available in the event of
treatment failure or a requirement or desire to change therapy for other reasons.
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B.1.3.4.1. Goals of treatment

British HIV Association (BHIVA) treatment guidelines state that the primary aim of ART is
prevention of the mortality and morbidity associated with chronic HIV infection, at low cost of drug
toxicity?'. The guidelines also states that treatment should improve the physical and psychological
well-being of people living with HIV.

Specific treatment goals include maximally and durably suppressing plasma HIV-1 RNA; reducing
morbidity; prolonging the duration and improving the quality of survival; preserving or improving
immunologic function; preventing drug-resistance mutations; and preventing HIV transmission?3.

Viral suppression is defined as achieving and maintaining HIV-1 RNA <50 copies/mL (also
referred to as ‘undetectable’), and virologic failure is defined as incomplete virologic response
after commencing treatment or confirmed virologic rebound to >200 copies/mL?". Incomplete
virologic response is defined as two consecutive results of >200 copies/mL after 24 weeks of
treatment without ever achieving <50 copies/mL.

HIV cannot be sexually transmitted by persons on ART with an undetectable viral load (HIV-1
RNA <50 copies/mL) — the “undetectable = untransmissible” message' % 24 25 This reinforces
the public health importance of maintaining full viral suppression over the long term.

To achieve these treatment goals, regimens should be tailored for the individual to enhance
adherence and support long-term treatment success?'. The regimen should be designed to
promote adherence in order to maximise viral suppression, with consideration given to potential
side-effects, comorbidities, drug-drug interactions, results of pre-treatment drug-resistance
testing, and convenience of the regimen?3. Issues that the BHIVA guidelines recommend should
be discussed with people living with HIV in relation to ART include concerns with possible adverse
social consequences, such as disclosure or interference with lifestyle; and socio-economic factors
that could affect adherence, including, but not limited to, poverty, housing, or domestic violence?'.
The burden, challenges and unmet need associated with daily oral ART are described in detail in
Section B.1.3.5.

B.1.3.4.2. Treatment switching in virally suppressed individuals

Switching ART regimen in virally suppressed individuals is common. In a structured survey carried
out by IPSOS for ViiV Healthcare (the CARLA EU Unmet Need Survey?6), of the 196 people living
with HIV sampled in the UK, 61.2% reported two or more changes of ART since commencing
treatment, and 21% reported 4-10 changes (the survey did not differentiate between virologic and
non-virologic reasons for switching). For 46% of those who had switched, the most recent switch
was in the last 1-3 years. The degree of switching reported suggests that people living with HIV
continue to experience issues with ART?. In a separate UK sample of 123 people living with HIV
in ViiV Healthcare’s Positive Perspectives 2 study, only 29% said their current HIV medication
meets their needs with little or no improvement required #’.
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Reasons for considering switching, as cited in the BHIVA guidelines, include management of ART
toxicity or intolerance; the individual’s desire for a simpler regimen (e.g., once-daily dosing or
reduced pill burden); management of potential drug—drug interactions; individual preference; and
cost?'. In the European AIDS Clinical Society (EACS) guidelines, minimising food restrictions and
improving adherence are also listed among the potential indications for switching®.

B.1.3.4.3. Treatment guidelines

HIV therapies have historically fallen outside the remit of NICE, so there are no NICE guidelines
or technology appraisals for HIV treatment (in Wales HIV therapies have been appraised by the
All Wales Medicines Strategy Group - AWMSG). Until a recent change as part of the new
Voluntary Pricing and Access Scheme (VPAS) agreement, new antiretroviral therapies were
made available in England through the NHS England Specialised Commissioning route
(supported by the work of NICE’'s Commissioning Support Programme). Recent products such as
Dovato®, Juluca® and Biktarvy® have been assessed through the NHS England Specialised
Commissioning Priorities Advisory Group (CPAG).

Despite the many different ART regimens available, there is no single "standard of care" regimen,
and selection of an appropriate ART regimen is individualised based on a broad range of clinical
and non-clinical factors?°. Without exception, current therapies are life-long daily oral regimens.

The principal UK HIV treatment guideline is the British HIV Association 2016 interim update?’,
which is NICE-accredited. A summary of the relevant treatment recommendations is shown in
Table 3 along with recommendations from more recent European guidelines where these cover
details that current BHIVA guidelines do not. Some US guidelines®® already recommend CAB LA
+ RPV LA although these are not detailed here.

Treatment is recommended for all people living with HIV and is generally initiated with two
nucleoside reverse transcriptase inhibitors (NRTIs) and either a non-nucleoside reverse
transcriptase inhibitor (NNRTI), a boosted protease inhibitor (bPl), or an integrase inhibitor (INSTI)
21, Current initial regimens of choice contain two NRTIs plus one of the following: bPIl, NNRTI or
INSTI?".

Two-drug regimens have gained acceptance in recent European?® and US?? guidelines, both as
initial therapy and for switching (Table 3). These regimens are considered in an interim statement
by the BHIVA (currently only available as brief slide deck)®.

In March 2020 NHS England announced that the two-drug regimens dolutegravir/lamivudine3"
and dolutegravir/rilpirivine®? would be included in routine commissioning. In its policy statement
on the latter, NHS England notes in relation to two-drug regimens that, depending on the agents
selected, “using fewer drugs could reduce the number of drug-related adverse events and
interactions with other medications being taken,” and “could also reduce the number of individual
drugs or classes of drugs that the virus may become resistant to, saving more treatment options
for the future.”
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BHIVA has also published a set of Standards of Care, setting out eight quality standards about
the care that any adult living with HIV in the UK should expect to receive33. The BHIVA guidelines
and standards state that people living with HIV should be given the opportunity to be involved in
making decisions about their treatment?’ .

Table 3. Summary of relevant aspects of British HIV Association and other relevant
guidelines

Guideline* Recommendation
BHIVA 2016 interim update?’

Initial therapy ART containing two nucleoside reverse transcriptase

inhibitors (NRTIs) plus one of the following: ritonavir-
boosted protease inhibitor (PI/r), nonnucleoside reverse
transcriptase inhibitor (NNRTI) or integrase inhibitor (INSTI)

NRTI backbone Preferred Alternative

Tenofovir-DF and Abacavir and lamivudine
emtricitabine
Tenofovir — AF and
emtricitabine

Third agent Preferred Alternative
Atazanavir/r Efavirenz
Darunavir/r
Dolutegravir
Elvitegravir/c
Raltegravir
Rilpivirinet

Switching in virally suppressed Reasons for considering switching

individuals (general considerations) | \Management of ART drug toxicity or intolerance; desire for

once-daily dosing and reduced pill burden; management of

potential drug—drug interactions; individual preference; cost.

Switching individual components of an ART regimen may
well improve adherence and tolerability but should not be at
the cost of virological efficacy.

BHIVA 2019 interim statement on 2-drug regimens?®

Switching to 2-drug regimen The statement suggests a Pl/r + 3TC as an alternative to
three-drug ART in individuals with viral suppression.

The statement also covers recommended options for initial
therapy with a 2DR

EACS 2020 guidelines?®®

Recommended initial regimens 2 NRTIs + INSTI; 1 NRTI + INSTI (DTG + 3TC) is listed as
a recommended initial regimen in individuals who are
HBsAg negative and have HIV-VL < 500,000 copies/mL).
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Indications for therapy switching?® Indications include (but are not limited to):

Documented toxicity caused by one or more of the
antiretrovirals included in the regimen.

Prevention of long-term toxicity. This may include
person's concerns about safety.

Avoidance of drug-drug interactions. This includes ART
switch when starting HCV treatment to avoid drug-drug
interactions (DDIs).

Planned pregnancy or women wishing to conceive.
Ageing and/or co-morbidity with a possible negative

impact of drug(s) in current regimen, e.g. on CVD risk,
metabolic parameters.

Simplification: to reduce pill burden, limit food restrictions,
improve adherence and reduce monitoring needs.

Protection from HBV infection or reactivation by including
tenofovir in the regimen.

Regimen fortification: Increasing the barrier to resistance
of a regimen in order to prevent virological failure (e.g. in
persons with reduced adherence).

Cost reduction: switching to the generic form of their
current regimen, if available.

The primary concern when switching should be to sustain
and not to jeopardise virological suppression.

Switching to 2-drug regimen Several dual therapies are supported by large RCTs/meta-
analyses.

NHS England: Best Practice in HIV Prescribing®*

Principles of HIV prescribing Relevant principles include:

e Promote, through the CRG and clinical services,
the principles of informed choice, shared decision-
making and supporting adherence to therapy.

e Acknowledging the availability of generic
alternatives to the branded formulation, seek to
obtain the best clinical outcome for the lowest cost.

e By promoting efficiency seeks to drive opportunities
to consider new innovations, including those that
cost more but offer significant clinical improvements
over current treatment and care.

3TC: lamivudine, /r: boosted with ritonavir; /c: boosted with cobicistat; AF: alafenamide; CRG: Clinical
Reference Group, DF: disoproxil fumarate; DTG: dolutegravir, NRTI: nucleoside reserve transcriptase
inhibitors

*All currently available guideline editions were written before the publication of the ATLAS and FLAIR
studies, and therefore do not discuss CAB LA + RPV LA or other new agents. The BHIVA interim
statement on 2-drug regimens is currently only available as a brief slide deck.

1Only if baseline viral load 100,000 copies/mL; baseline viral load can be disregarded when used as a
switch option in the context of viral load suppression
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B.1.3.4.4. Subsequent therapy after virologic failure

People who experience virologic failure on ART are switched to another regimen as soon as
possible to avoid accumulation of resistance mutations (preferably after results of resistance
testing are available)?'. According to BHIVA guidelines, the choice of the new ART regimen will
primarily depend on the results of resistance testing (including how many drug classes the virus
is resistant to), prior treatment history and the individual's preference, with comorbidities and
future therapy options also taken into account. Thus, subsequent therapy is individualised as far
as possible with the aim of constructing a fully suppressive regimen.

B.1.3.5. Daily oral ART: burden, challenges and unmet need

Modern ART regimens enable effective viral suppression and near-normal life expectancy for
those who adhere to treatment 5. Thus, a young person diagnosed with HIV today is likely to
remain on ART for more than 40 years. However, close adherence to prescribed treatment is
essential to achieve and maintain viral suppression and prevent emergence of viral resistance
mutations, and life-long daily oral administration is currently the only treatment option available.

There is an unmet need for a long-acting treatment that can reduce the burden of ART, particularly
for those who find daily oral ART challenging. People living with HIV rank less frequent dosing as
one of their most desired improvements in HIV treatment?’, and showed a clear preference for
long-acting injectable treatment over daily oral ART in clinical trials (see Section B.2.6.1.12).

The challenges associated with life-long daily oral ART can be broadly divided into psychological
/ emotional and medical factors, as elaborated below. All have the potential for negative effects
on HRQoL and also on clinical outcomes, particularly through their potential adverse impact on
adherence.

B.1.3.5.1. Psychological / emotional challenges of daily oral ART

The need to adhere to life-long daily oral ART is a constant reminder of a person’s HIV status,
and also provides evidence of their HIV that is visible to others in the form of their medication.
This is problematic for some people for a number of reasons:

o Stigma: HIV differs from most other chronic diseases because of the stigma that remains
associated with it. BHIVA notes that HIV-related stigma is widely reported and feared by
people living with HIV33. For example, ongoing stigma was described by participants in the
Public Health England Positive Voices survey®, and in a sample of 123 UK people living
with HIV who contributed to the ViiV Healthcare Positive Perspectives 2 study, 63%
reported having chosen not to share their HIV status with someone out of fear that the
person would see or treat them differently?’.

HIV-related stigma can occur in various forms, such as self- or internalised stigma
(negative self-beliefs based on HIV status), anticipated or perceived stigma (expecting
negative treatment based on HIV status), and discrimination (experiencing negative and
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devaluing treatment based on HIV status)®’. These different forms of HIV-related stigma
were captured in the People Living With HIV Stigma Survey. In a UK sample of 1,576
individuals (2015 survey), results showed that the lives of a significant number of people
living with HIV in the UK continue to be adversely affected by all three forms of stigma?®’.

Stigma and discrimination are experienced by many groups of people living with HIV in
the UK, as revealed by the 2015 People Living With HIV Stigma Survey383°. Another
example is provided by The Sophia Forum, a UK charity for women living with HIV, who
recently conducted a survey on women’s experiences with stigma and discrimination. It
found that "Stigma (including self-stigma, perceived stigma and discrimination) continues
to play a role in the lives of women living with HIV. Many women both feared and
experienced exclusion and negative treatment as a result of their HIV status™®.

e Fear of unwanted disclosure of HIV status through discovery of medication: as a
result of the stigma around HIV, some individuals report a fear of unwanted disclosure
through discovery of their medication by others, including discovery of pills at home or in
public settings*'- 4. In the ViiV Healthcare Positive Perspectives 2 study, approximately
half of the 123 people living with HIV sampled in the UK reported concerns about
disclosure of their HIV status?’.

This is a particular issue for people who live in a family, community or work environment
where disclosure of their HIV status could have a negative impact on their lives. This
includes the potential for domestic abuse or intimate partner violence, for example towards
women whose HIV status is discovered during antenatal care. Fear of disclosure is also
an issue for individuals travelling to countries where there is intolerance of people with
HIV. In the EU Unmet Need study (a structured survey conducted for ViiV Healthcare that
included 200 people living with HIV in the UK and 30 UK healthcare providers), 10.7% of
the UK participants living with HIV reported worrying about this issue a lot or all of the
time, and 46.4% reported hiding their treatment to avoid disclosure?®.

Fear of disclosure may affect adherence: 10.2% of UK respondents living with HIV
reported sometimes, often or very often missing a treatment dose because they were not
in a situation where they felt comfortable taking medication?®.

o Daily pill-taking as an unwanted reminder of HIV status: in the EU Unmet Need study,
49% of UK respondents reported that their daily HIV treatment sometimes or often
reminded them of their HIV status or of a mistake or bad memory from the past?6. Such
reminders can be distressing for those who feel stigma or shame in relation to having HIV
(see above).

Other psychological / emotional challenges include:

¢ Anxiety around daily medication, including worry about missing doses: in the CARLA
EU Unmet Need study, 52.6% of UK respondents living with HIV reported sometimes or
often worrying about missing doses and consequently losing viral suppression?®.
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o Treatment fatigue (defined as decreased desire and motivation to maintain vigilance in
adhering to a treatment regimen among patients prescribed long-term therapy*344) is a
well-recognised phenomenon, both in HIV and other chronic conditions**#4 and occurs
even under modern simplified HIV treatment regimens*®. Contributing factors include
complicated regimens, food restrictions, inconvenience (transporting medication, planning
for adequate supplies), the life-long nature of treatment, and side-effects*.

These challenges have the potential to affect both adherence (see below, Section 1.3.5.3.) and
HRQoL.

B.1.3.5.2. Medical challenges of daily oral ART

Daily oral ART can impose a substantial burden for those who have comorbidities or
disease/treatment complications that interfere with administration. Many of these have a relatively
high prevalence in people living with HIV compared with the general population: the list below
includes prevalence rates reported by UK participants in the EU Unmet Need Study??, where
these are available. Medical challenges include:

o Malabsorption and other gastrointestinal (Gl) conditions (estimated by clinician
participants to make oral ART challenging for 9.4% and 8.4% of people living with HIV,
respectively?).

o Dysphagia (difficulty swallowing, e.g. due to oesophageal pathology or neurological
conditions) or pill aversion (26.5% of participants living with HIV reported some difficulty
in swallowing pills®).

o Neurocognitive impairment, mental health and psychiatric disorders, and
behavioural/addiction disorders (central nervous system disorders were estimated by
clinician participants to make oral ART challenging for 11.4% of people living with HI\/2%).

e Polypharmacy due to comorbidities. Increases in life expectancy and above-average
prevalence of comorbidities for their age mean that people living with HIV are now often
required to take multiple non-HIV medications to treat age- and HIV-related
comorbidities*S: in a cohort of 4,630 people living with HIV in the UK, 17% were taking =5
non-ART medications, rising to 26.8% in those aged =50 years?*¢. Polypharmacy is an
established risk factor for decreased medication adherence*’.

e Drug-drug or drug-food interactions: 23.2% of people living with HIV in the UK reported
they could not take antacids, proton pump inhibitors or histamine 2 blockers along with
their HIV treatment, and 40.5% had to take food at the same time as their treatment?6.

o Drug toxicities: whilst ART is efficacious, tolerability and toxicity concerns are recognised
across all classes of ART and chronic exposure to drug regimens can lead to both short-
and long-term toxicities?'. This illustrates the importance of having alternative treatment
options. In the CARLA EU Unmet Need Study the most common reason for treatment
switching (reported by 34.8% of participants who switched) was to reduce the severity or
frequency of side-effects?®).
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B.1.3.5.3. Adherence to daily oral ART

Challenges in maintaining adherence

Achieving and maintaining optimal adherence to daily ART over the long term is challenging.
Currently, people living with HIV in the UK take 1-4 tablets per day on their initial regimen*8. HIV
treatment must be taken at the same time each day and pills may have to be taken more than
once a day, with some regimens having strict food/no food requirements. Thus, adherence to
current ART requires sustained and consistent daily vigilance, regardless of the individual’s other
activities and commitments. In the Positive Perspectives study, 33% of the 123 people living with
HIV in the UK who were questioned agreed that taking their HIV medication limits their everyday
life 27.

BHIVA guidelines state that non-adherence is best understood as a variable behaviour with
intentional and unintentional causes, and that most people taking medication are non-adherent
some of the time. Unintentional non-adherence is linked to “limitations in capacity or resources
that reduce the ability to adhere to the treatment as intended”. Intentional non-adherence is the
product of a decision informed by beliefs, emotions, and preferences?'.

Suboptimal adherence to daily oral ART is common: a targeted literature review found that
estimates of its prevalence in the UK range from 10% (missing =2 doses in the last 7 days) to
57% (missing a dose or taking 21 dose incorrectly in last 7 days)*® 50-52, Of people living with HIV
in the UK sampled in the EU Unmet Need Study, 26% reported not taking pills exactly as
prescribed sometimes or often (Table 4).

Many of the barriers to adherence result from the psychological and organisational burden of long-
term daily pill-taking described in the previous section, as illustrated in Table 4. Eliminating the
daily pill burden has the potential to increase the proportion who achieve optimal adherence to
ART, reducing the potential for loss of viral suppression in the long-term and the consequent
switches for virologic reasons, which may be more costly.

Once CAB LA + RPV LA has been administered, there is no possibility of suboptimal adherence
(with its potential for adverse consequences; see below) for the remainder of the two-month
period.
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Table 4 Self-reported suboptimal adherence and five most frequently reported reasons
for missing ART doses in the past month, UK people living with HIV

Adherence-related behaviours % reporting* (N=196)

Not taking pills exactly as prescribed in last month | 26.0

Reason for missing a dose in the last month

Simply forgot 27.6
Away from home, traveling or on holiday 17.9
Felt depressed/overwhelmed 17.9
Bored of taking pills every day 10.2

Not in a situation where felt comfortable taking the | 10.2
pills (privacy/confidentiality)

*Sometimes, often or very often (3-5 on a 5-point scale, of which 1 = ‘never’ and 2 = ‘rarely’)
Source: EU Unmet Need Study, ViiV Healthcare?®

Consequences of long-term suboptimal adherence

Suboptimal adherence to ART results in reduced treatment effectiveness®3-%8, greater risk of
resistance and onward transmission?!, and increased healthcare costs 5961,

e In a 2016 meta-analysis of 43 studies (27,905 participants), the mean proportion of
participants reporting optimal adherence was 63.4%. Suboptimal adherence was
associated with a higher risk of virologic failure compared with optimal adherence (odds
ratio for failure in optimal vs non-optimal adherence = 0.34; 95% Cl: 0.26-0.44)%.

e Several studies have shown that even small reductions in adherence are associated with
increased risk of loss of virologic suppression®-5". Long-term (96-week) results from a
recent phase 3 trial of two daily oral regimens (bictegravir combined with emtricitabine and
tenofovir alafenamide versus dolutegravir, abacavir, and lamivudine) analysed treatment
differences in proportion of participants with viral suppression (HIV-1 RNA <50 copies/mL)
by adherence (<95% vs =295%) and found adherence had a statistically significant positive
interaction (P=0.029) with suppression®®.

e Low adherence is associated with increased risk of drug resistance?', which can emerge
when HIV replication is not fully suppressed. This can limit treatment options for those
experiencing virologic failure.

e Suboptimal adherence increases the risk of onward viral transmission due to the increased
risk of loss of viral suppression, including potential transmission of a drug-resistant virus.
In addition, transmission may occur from individuals who are normally suppressed, during
viral blips (brief periods of increased viral load immediately preceded and followed by
periods of viral suppression).

Company evidence submission template for Long-acting cabotegravir plus long-acting rilpivirine (CAB LA
+ RPV LA) for the treatment of HIV
© ViiV (2021) All rights reserved Page 26 of 179



— Asstudy of 228 individuals on ART during clinical trials reported that during the week
prior to a blip in individuals who were otherwise virally suppressed, the mean
number of days in which participants received prescribed doses of ART was 5.55;
this was significantly lower than 6.22 days during matched periods when blips did
not occur (P = 0.007)82,

— Use of single viral load measurements has been shown to overestimate the
proportion of individuals with stable suppressed viral load by 16% in a retrospective
analysis of 10,942 in-care individuals:®3 78.5% had a suppressed viral load based
on a single test, whereas only 65.9% were virally suppressed on all tests during
observation. The study did not report adherence data, but the authors noted that
participants who had missed HIV primary care visits (no-shows without prior
cancellation) during the 12 months of observation were less likely to exhibit stable
viral suppression or maintenance of suppression.

— Poor adherence is associated with increased treatment cost?': those with poorer
adherence have greater overall healthcare utilisation and costs than those with
greater adherence®%-%'.

The BHIVA guidelines state that: “given the multiple adverse consequences of treatment failure
(risk of disease progression, increase in complexity and costs of treatment, and risk of HIV
transmission) engaging people living with HIV in their treatment decisions and the monitoring and
support of adherence are of paramount importance™?’.

In order to address the challenges described above, there is a need for additional treatment
modalities that can overcome the barriers to adherence associated with daily oral ART and
therefore the consequences of sub-optimal adherence over time.

B.1.3.6. CAB LA+ RPV LA in the treatment of virologically suppressed
individuals with HIV-1

B.1.3.6.1. Mechanism of action

CAB (an INSTI) and RPV (an NNRTI; see Table 2 for definitions) are formulated as prolonged-
release suspensions for injection’. After an oral lead-in period to assess tolerability, CAB LA and
RPV LA injections are administered by a healthcare professional as two separate gluteal
intramuscular injections, at separate sites at the same visit, every 2 months (Q2M).

Posology is described in Section B.1.2. CAB LA and RPV LA are absorbed slowly from the gluteal
muscle into the systemic circulation, resulting in sustained plasma concentrations'. Each has a
half-life of 240 days (vs <55 hours for commonly prescribed daily oral ART)84. Absorption from the
gluteal muscle bypasses the Gl tract, so there is no need for individuals to consider interaction

with food or with indigestion treatments (antacids, histamine-2 blockers or proton pump inhibitors)
1
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CAB LA and RPV LA injections constitute a complete regimen and should not be administered
with other antiretroviral medicinal products for the treatment of HIV'.

B.1.3.6.2. Place of CAB LA+RPV LA in the treatment pathway

CAB LA + RPV LA is indicated for the treatment of Human Immunodeficiency Virus type 1 (HIV-
1) infection in adults who are virologically suppressed (HIV-1 RNA <50 copies/mL) on a stable
antiretroviral regimen without present or past evidence of viral resistance to, and no prior
virological failure with, agents of the NNRTI and INI class?,'. Thus, it will be used in people who
are switching from their current ART for non-virological reasons.

CAB LA + RPV LA is intended to provide an alternative treatment choice to daily oral ART for
people living with HIV and their physicians. It will represent an additional treatment option,
alongside current ART regimens, for those who would benefit from, or prefer, treatment in the
form of injections Q2M rather than taking daily oral ART. The current pathway and the anticipated
place of CAB LA + RPV LA is illustrated in Figure 1.

Adherence to the Q2M injection visit schedule is required. It is anticipated that individuals will only
be offered CAB LA + RPV LA if they are able to commit to Q2M visits and a multidisciplinary team
considers they are likely to fulfil this commitment. Individuals who do not keep to the visit schedule
will be reassessed for suitability, as stipulated in the SmPC.!

Thus, the decision to switch to CAB LA + RPV LA will be limited to those individuals most likely
to benefit from a long-acting treatment and who are able to adhere to the Q2M injection regimen.
The key reasons to switch to long-acting injectable treatment are anticipated to be as follows:

o To ameliorate detrimental effects of HIV infection on psychological wellbeing that are
exacerbated by daily oral treatment: for example, living with fear of disclosure of their HIV
status and/or the stigma personally felt by the individual; the daily reminder of their HIV
status; treatment fatigue or pill aversion; and anxiety around missing doses and the risk
of disease progression or transmission to a partner if the viral load were to become
detectable.

e To support an individual’s adherence to treatment, in order to avoid suboptimal adherence
and the associated risk of virologic failure. As previously detailed in Section B.1.3.5.3,
adherence to life-long daily oral ART can be challenging. Although individuals are required
to be virally suppressed when switching to CAB LA + RPV LA, they may have anxieties
about their ability to maintain adherence to daily oral ART in the longer term.

e To provide individuals with medical conditions, including those that prevent the swallowing
or absorption of tablets, and drug or food interactions, with an effective alternative
treatment option.
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Typical antiretroviral regimens traditionally consist
of a Backbone (2x NRTIs) with a Third agent (e.g.
INSTI, NNRTI or Pl), either as a single tablet or
combinations of tablets. Two-drug complete regimens

=

97% of people living with HIV (PLHIV) are treated
and virologically suppressed (RNA < 50 copies/mL).
A subset of virologically suppressed patients are
considered for treatment switch

What regimens are these patients typically on?
Common regimens patients switch from include:
NRTI backbone (e.g. TDF/FTC or ABC/3TC) + Third

I agent (e.g. EFV, RAL, DRV/c, DTG)

* Single tablet regimens e.g. ABC/3TC/DTG (Triumeq)

(2DRs) are also now available.
|

“1am hiding from friends
and some of our family
members that | am HIV
positive’* -
“ When depressed it is
sometimes hard to just
push yourself to pick up
your pills "2 2

* Lifestyle, e.g. job, can make

adherence to pill schedule Ongoing

and food requirements treatment
difficult. burden

* Pill fatigue from lifelong daily
treatment

* Anxiety of keeping up
adherence and consequences

Social & emotional
burden

)

'il
Day-to-day living
with HIV-1

* Fear of disclosure of HIV status if pills discovered
* Stigma felt by some PLHIV
* Pills as daily reminder of HIV status

“You don’t have to be thinking everyday
...oh I forgot to take the pill. Or...when
did I take it last... You just don’t worry
about anything”*

* Gl issues e.g.
malabsorption.

* Problems with swallowing
tablets

* Polypharmacy

* Drug interactions with food,
antacids, proton pump

Medical
challenges

!

Where tolerability and/or toxicity

Why consider is driving the switch, other oral
switching to a non- regimens would normally be
oral, long acting considered first
alternative?

inhibitors and H2 blockers

Which can lead to ... Risk of sub-optimal
adherence, development of resistance and virologic
failure

of not. :

(Switches are typically to a TAF-based or o DTG-
containing regimen)

CAB + RPV LA

In the absence of a long acting non-oral
alternative, patients are typically
switched to:

Typically switch to to one of the following regimens
Symtuza

-
Toliica DRV/c/FTC/TAF DTG/3TC DOR/3TC/TDF
DTG/RPV
Odefsey Triumeq
RPV/FTC/TAF A T

T
Oral alternatives in the absence of CAB LA + RPV LA

Biktarvy

BIC/FTC/TAF

Descovy+ Descovy+Tivicay

FTC/TAF+DTG

Isentress
FTC/TAF+RAL

1 CADTH common drug review. Patient Input —
cabotegravir-rilpivirine and cabotegravir sodium. 2019.
2 Kerrigan D et al.,PloS one. 2018;13(1):e0190487-¢.
doi:10.1371/journal.pone.0190487.

Figure 1 Schematic showing anticipated place of CAB LA + RPV LA in the treatment pathway
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B.1.4. Equality considerations

People living with HIV are protected under the Equality Act 2010 on the grounds of Disability (HIV
is a chronic health condition). Under the Equality 2010 Act there are a further two populations
disproportionally affected by HIV, and therefore there are equality considerations associated with
the subsequent guidance on the use of this technology.

Race: HIV infection disproportionately affects people of black African origin and people
coming to the UK from countries with a high HIV prevalence. For example, the estimated
prevalence of HIV among heterosexual women and men aged 15 to 74 years in England
in 2018 was 36.6 per 1,000 (Crl 36.0 to 37.3) among people of black African descent,
compared with 1.10 per 1,000 (Crl 1.08 to 1.15) among the population in England as a
whole™”.

Sexual Orientation: HIV disproportionately affects gay and bisexual men (GBM), who
accounted for approximately 50,300 (Crl 48,700 to 53,200) of the 105,200 (Crl 103,300 to
108,500) people living with HIV in the UK in 20198,

The availability of a long-acting treatment will provide an important new option for the
management of their life-long need for ART. This is especially important for these groups, both of
whom experience high rates of stigma.

Other important equality considerations are as follows:

Financial insecurity: An estimated 46% of women and 32% of men with HIV live at or
below the poverty line (income < £20,000 per household) and 53% of people living with
HIV do not always have enough money to meet their basic needs (for example utilities,
food, rent). An estimated 8% live in accommodation provided by friends or family or other
temporary accommodation, including shared housing, where people may fear disclosure
or may face difficulties with medicines storage or adherence?®.

Stigma and discrimination: as stated earlier in the submission, HIV differs from most other
chronic diseases because of the stigma that remains associated with it. Ongoing stigma
was described by participants in the Public Health England Positive Voices survey®®. In a
sample of 123 people living with HIV in the UK who contributed to the ViiV Healthcare
Positive Perspectives 2 study, 63% reported having chosen not to share their HIV status
with someone out of fear that the person would see or treat them differently?’.

Tackling stigma and discrimination (among other issues) will form part of the updated
sexual and reproductive health strategy which the government committed to in October
201985,
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This information further supports the importance of having a range of treatment options for people
living with HIV.
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B.2 Clinical effectiveness

Key points

e The clinical effectiveness of CAB LA + RPV LA Q2M was assessed in the ATLAS-
2M trial, compared with Q1M administration®®.

- CAB LA + RPV LA Q2M was highly efficacious in maintaining virologic
suppression on the primary trial endpoint of virologic failure at Week 48
(intent-to-treat exposed [ITT-E] population), and was non-inferior to Q1M
administration®®.

- CAB LA + RPV LA Q1M was previously shown to be non-inferior to oral ART
in the ATLAS and FLAIR trials®7. %8

e CAB LA+ RPV LA Q2M is non-inferior to oral ART: an indirect treatment comparison
(ITC) using data from the ATLAS and FLAIR trials found that CAB LA + RPV LA
Q2M is not statistically different to oral ART after 48 weeks on any of the efficacy or
safety outcomes analysed®°.

e CAB LA+ RPV LA Q2M is well tolerated. Injection site reactions (ISRs) are common
but are almost always mild and rapidly resolving (median duration 3 days), and were
well accepted by participants, with incidence declining over time°.

e Levels of treatment satisfaction with CAB LA + RPV LA are high (by HIV Treatment
Satisfaction Questionnaire [HIVTSQs] and General Acceptance scores), and trial
participants expressed a strong preference for CAB LA + RPV LA over oral ART’C.

e CAB LA + RPV LA is associated with improved health state utility values compared
with daily oral ART: a post-hoc analysis of SF-6D utility scores derived from the SF-
12 items of ATLAS and FLAIR found a statistically significant utility difference of ||}
in favour of CAB LA + RPV LA™,

B.2.1. Identification and selection of relevant studies

A systematic literature review (SLR) was undertaken to identify the clinical effectiveness
evidence (efficacy and safety) of interventions for the treatment of adults living with HIV-1
infection. Full details of the process and methods to identify and select the relevant clinical
evidence are summarised in Appendix D.
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B.2.2. List of relevant clinical effectiveness evidence

B.2.2.1. Overview of the clinical development programme

ViiV Healthcare in partnership with Janssen Sciences Ireland UC (Janssen) are developing
the CAB LA + RPV LA regimen for the treatment of HIV-1 infection in adults who are
virologically suppressed. ViiV Healthcare is the Sponsor of the CAB LA + RPV LA clinical
programme, whose overall objective is to develop a novel, highly effective and well tolerated
2-drug long acting (LA) injectable regimen’?.

The CAB doses for the Phase 3 programme were selected on the basis of two Phase 2b
studies: LATTE (oral CAB + RPV and proof of concept) and LATTE-2 (CAB LA + RPV LA)"2.

The efficacy and safety of CAB LA + RPV LA given every month (Q1M), following an oral lead
in period to establish tolerability, was assessed in two Phase 3 randomised, multicentre,
active-controlled parallel arm open label non-inferiority trials (ATLAS and FLAIR). The two
studies were similar in design, enabling a pre-specified pooled analysis of non-inferiority’s.
The design of these studies, the pooling of the results, and the non-inferiority margin of the
individual studies (6%) and of the pooled studies (4% pooling enabling a more reliable efficacy
estimate) were agreed by the EMA™4.

ATLAS was conducted in virally suppressed participants who were switching from other
current ART regimens’2. FLAIR was conducted in participants who had not previously received
ART; participants were required to achieve viral suppression in a 20-week oral induction with
a 3-drug single-tablet ART regimen (dolutegravir/abacavir/lamivudine; Triumeg®) before being
eligible for randomisation to either continue Triumeq® or switch to CAB LA + RPV LA
(following an oral lead in period).

The efficacy and safety of CAB LA + RPV LA given Q2M, following an oral lead-in period for
participants not previously exposed to CAB LA + RPV LA, was evaluated in ATLAS-2M, a
Phase IlIb randomised, multicentre, parallel-arm open label non-inferiority study’?. The CAB
LA + RPV LA clinical development programme is summarised in Table 5.

Table 5 Overview of the clinical development programme
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Study name, objective and
population

Study design

Treatment arms and
interventions

LATTE™®

Phase 2b trial evaluating oral CAB in
combination with oral RPV

ART-naive at recruitment (N = 244)

Phase 2b, randomised, dose
ranging multicentre, parallel-group,
partially blinded, 2-part study

Induction Phase (24 weeks):

CAB group: Oral CAB 10, 30, or 60
mg + ABC/3TC or TDF/FTC once
daily

Control group: EFV + ABC/3TC or
TDF/FTC

Maintenance Phase (72 weeks):
CAB + RPV group: Oral CAB 10,
30, or 60 mg

+ oral RPV 25 mg once daily
Control group: EFV + ABC/3TC or
TDF/FTC

Open-Label Phase (post 96

weeks):
CAB 30 mg + RPV 25 mg

LATTE-27678

Phase 2b trial evaluating CAB LA in
combination with RPV LA
compared with oral CAB in
combination with 2 NRTIs to
maintain virologic suppression

ART-naive at recruitment (N = 309)

Phase 2b, randomised, multicentre,
parallel-group, open-label, dose
ranging trial

Induction Phase (20 weeks):

Oral CAB 30 mg + ABC/3TC once
daily. With oral RPV 25 mg once
daily for last 4 weeks

Maintenance Phase (96 weeks):
CAB + RPV Q1M group: CAB LA
800 mg +RPV LA 600 mg loading
dose, CAB LA 400 mg + RPV LA
600 mg every 4 weeks

CAB + RPV Q2M group: CAB LA
800 mg + RPV LA 900 mg loading
dose, CAB LA 600 mg second
loading dose, CAB LA 600 mg +
RPV LA 900 mg every 8

Control group: Oral CAB 30 mg +
ABC/3TC once daily

POLAR"™

Phase 2b, multicentre, open-label,
non-randomised, rollover study

Screening Phase
Participants in LATTE, with HIV-1

RNA <50 copies/mL, who have
received daily oral CAB (30 mg) +
RPV (25mg) 2312 weeks were
enrolled.

Maintenance Phase

CAB LA + RPV LA Q2M group:
CAB (600 mg) + RPV (900 mg) LA
every 8 weeks

current ART group: Single oral
tablet dolutegravir (50mg) + RPV
(25mg) once daily.

ATLAS? &7

Phase 3 trial to demonstrate non-
inferior antiviral activity of switching
to CAB LA in combination with RPV
LA compared with remaining on
current ART regimen

ART-experienced, virologically
suppressed on a stable regimen

Phase 3, randomised, open-label,
active-controlled, multicentre,
parallel-group, non-inferiority study

Maintenance Phase (52 Weeks):
CAB + RPV group: Oral CAB 30
mg + RPV 25 mg once daily for 4-5
weeks, followed by IM CAB LA 600
mg + RPV LA 900 mg for the first
IM dose and then CAB LA 400 mg
+ RPV LA 600 mg every 4 weeks
Control group: 2 NRTIs + INSTI or
2 NRTIs + Pl or 2 NRTIs + NNRTI.
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containing 2 NRTIs plus an INSTI,
NNRTI or a PI for at least 6 months
(N=618)

FLAIRSS. 80

Phase 3 trial to demonstrate non-
inferior antiviral activity of switching
to CAB LA in combination with RPV
LA compared with remaining on
ABC/DTG/3TC

ART-naive (N = 566)

Phase 3, multiphase, randomised,
open-label, active-controlled,
multicentre, parallel-group, non-
inferiority study

Induction Phase (20 weeks):

Oral ABC/DTG/3TC FDC (NRTI
substitution allowed)

Maintenance Phase (100 weeks):
CAB + RPV group: Oral CAB 30
mg + RPV 25 mg once daily for 4-5
weeks, followed by intramuscular
CAB LA 600 mg + RPV LA 900 mg
for the first IM dose and then CAB
LA 400 mg + RPV LA 600 mg every
4 weeks

Control group: oral ABC/DTG/3TC
FDC once daily (or alternative DTG
+ 2 NRTIs)

ATLAS-2M86. 70

Phase IlIb trial to demonstrate
noninferiority of LA CAB + LA RPV
Q2M compared with LA CAB + LA
RPV Q1M

ART-experienced, virally
suppressed on a stable ART
regimen (N =1,020)

Phase llIb, randomised, open-label,
active-controlled, multicentre,
parallel-group, non-inferiority study

Maintenance Phase (52 Weeks):
CAB + RPV Q1M group: CAB LA
600 mg + RPV LA 900 mg loading
dose*, CAB LA 400 mg + RPV LA
600 mg every 4 weeks (7

days)

CAB + RPV Q2M group: CAB LA
600 mg + RPV LA 900 mg loading
dose*, CAB LA 600 mg + RPV LA
900 mg second loading dose*
administered 4 weeks after the
initial loading dose, CAB LA 600
mg + RPV LA 900 mg every 8
weeks (7 days)

*Note: participants were either
transitioned from ATLAS (CAB +
RPV Q1M or current ART) or from
their current ART. Those
transitioning from current ART
received oral CAB 30 mg + RPV 25
mg once daily for 4-5 weeks
followed by appropriate loading
doses. Those transitioning from
CAB + RPV Q1M received oral lead
in and loading doses during their
participation in ATLAS and started
maintenance doses on Day 1 of
ATLAS-2M according to their
randomisation assignment.

Abbreviations: ABC/DTG/3TC, abacavir/dolutegravir/lamivudine; ACTG A5359, AIDS Clinical Trials Group
A5359; ART, antiretroviral therapy; ATLAS, Antiretroviral Therapy as Long-Acting Suppression; ATLAS-2M,
Antiretroviral Therapy as Long-Acting Suppression Q2M; CAB, cabotegravir;; EFV, efavirenz; FLAIR, First Long-
Acting Injectable Regimen; HIV, human immunodeficiency virus; IM, intramuscular; INSTI; integrase strand
transfer inhibitor; LA, long-acting; LATTE, Long-Acting antireTroviral Treatment Enabling; LATTE-2, Long-Acting
antireTroviral Treatment Enabling-2; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside
reverse transcriptase inhibitor; Pl, protease inhibitor; POLAR, Oral (PO) to Long-Acting (LA) Rollover; Q1M,
every 1 month; Q2M, every 2 months; RPV, rilpivirine
a2 NRTIs = ABC/3TC 600 mg/300 mg or TDF/FTC 300 mg/200 mg. The 2 NRTIs were used in the induction
phase, whereas RPV was used in the maintenance phase.
b All participants received CAB 30 mg orally with ABC/3TC 600 mg/300 mg as induction therapy before

randomisation to one of the injectable therapy arms or the oral therapy arm.

¢ All participants who were receiving oral current ART at the time of entry into ATLAS-2M receive 4-week oral
lead-in therapy consisting of CAB + RPV before they receive intramuscular injections.
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d All participants who transition from the ATLAS study to ATLAS-2M do not receive a loading dose of CAB or
RPV because their safety and tolerability has been established in ATLAS.

B.2.2.2. Evidence presented in the submission

The non-inferiority of CAB LA + RPV LA Q1M to oral current ART regimens was established
in a pre-specified pooled analysis of the ATLAS and FLAIR Phase 3 studies®” 68 7381,

Having established the non-inferior efficacy of Q1M administration to current ART in
maintaining virologic suppression, and in view of the potential added benefits for people living
with HIV and health services of a longer administration interval, the efficacy (non-inferiority)
and safety of CAB LA + RPV LA Q2M compared with Q1M was assessed in the LATTE-2
Phase 2b study (dose ranging) and the ATLAS-2M Phase IlIb study 6. 70. 76-78,

In this submission, evidence to support the effectiveness of CAB LA + RPV LA Q2M (the
regimen available in the UK) for the treatment of HIV-1, in line with the licensed indication, is
derived primarily from ATLAS-2M, summarised in Table 6 and described in more detail in
Section B.2.6.1. The ATLAS and FLAIR studies are presented as supporting evidence. The
efficacy (non-inferiority) of CAB LA + RPV LA Q2M versus oral current ART is estimated via
an indirect treatment comparison, using data from the CAB LA + RPV LA Q1M arms of ATLAS
and FLAIR (pooled) and ATLAS-2M — see Section B2.8. An overview of the phase 3 studies
that inform the economic modelling is shown in Table 6 to Table 8.

Table 6. Clinical evidence - ATLAS-2M

Study ATLAS-2M (NCT03299049)

Study design Phase lllb Randomized, Multicenter, Active-controlled,
Parallel-group, Non-inferiority, Open-label Study

Population HIV-1 infected ART-experienced adults who are virologically

suppressed on a stable antiretroviral regimen

Intervention(s)

CAB LA + RPV LA Q2M (switched from either Q1M arm of
ATLAS or current ART; oral lead-in if no prior exposure to
CAB LA + RPV LA)

Comparator(s)

CAB LA + RPV LA Q1M (switched from either Q1M or
current ART arm of ATLAS, or current ART; oral lead-in if
no prior exposure to CAB LA + RPV LA)

Indicate if trial supports
application for marketing
authorisation

Indicate if trial used in Yes
the economic model

Yes

Rationale for use/non-use in the
model

Relevant population/outcomes reported

Reported outcomes specified in
the decision problem

Outcomes relating to the following aspects of the NICE

scope were reported:

- Proportion of participants with plasma HIV-1 RNA =250
copies/mL at week 48 (snapshot algorithm for the ITT-E
population)

- CD4+ T-cell levels
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- Maintenance of viral suppression (proportion of
participants with plasma viral load <50 copies/mL, per
FDA Snapshot algorithm)

- Adherence to treatment regimen
- Mortality

- Adverse effects of treatment

- Health-related quality of life

All other reported outcomes Proportion of participants with protocol defined confirmed
virologic failure (CVF)

Viral load changes from Baseline over time
CD4+cell count changes from Baseline over time

Incidence and severity of Adverse Events (AE) and
laboratory abnormalities over time

Proportion of participants who discontinue treatment due to
AEs

Change from Baseline in laboratory parameters

Incidence of treatment emergent resistance through Week
48 and Week 96

Plasma pharmacokinetic parameters
Demographic parameters
Change from Baseline in HRQoL

Change from Baseline in treatment satisfaction using HIV
Treatment Satisfaction Status and Change Questionnaire
HIVTSQs,c

Change in Dimension scores of PIN Questionnaire
Change in treatment acceptance

Incidence of disease progression

Subgroup analysis of defined CVF over time

Subgroup analysis of change from Baseline in CD4+cell
count

Relationship between CAB and RPV concentration and
virologic, immunologic response and occurrence of AEs
over time

Assessment of preference for CAB LA + RPV LA regimen
Assessment of reason for switching
Assessment of reason for continuation

Source: Clinical study report™ and ClinicalTrials.gov®

Table 7. Clinical evidence - ATLAS

Study ATLAS (NCT02951052)

Study design Phase 3, Randomized, Multicentre, Parallel-group, Non-
inferiority, Open-label Study

Population Participants virologically suppressed (stable on prior ART
for at least 6 months)

Intervention(s) CAB LA + RPV LA, oral lead-in then Q1M
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Comparator(s) Current anti-retroviral regimen (2 NRTIs plus an INSTI,

NNRTI, or a PI)
Indicate if trial supports Yes Indicate if trial used in Yes (via
application for marketing the economic model ITC)
authorisation

Rationale for use/non-use in the | Pooled evidence from ATLAS and FLAIR is used in an
model indirect treatment comparison (ITC) that informs the relative
efficacy of CAB LA + RPV LA Q2M versus current ART in
the model

Reported outcomes specified in | Outcomes relating to the following aspects of the NICE
the decision problem scope were reported:

- Proportion of participants with plasma HIV-1 RNA =50
copies/mL at week 48 (snapshot algorithm for the ITT-E
population).

- CD4+ T-cell levels

- Maintenance of viral suppression (proportion of
participants with plasma viral load <50 copies/mL and
<200c¢/mL, per FDA Snapshot algorithm)

- Adherence to treatment regimen
- Mortality

- Adverse effects of treatment

- Health-related quality of life

All other reported outcomes Proportion of participants with protocol defined confirmed
virologic failure (CVF)

Absolute values for plasma RNA and change from baseline
Absolute values for CD4+ count and change from baseline
Incidence of disease progression

Incidence and severity of AEs over time

Change from Baseline in laboratory parameters

Proportions of participants who discontinue treatment due to
AEs

Incidence of treatment emergent resistance through Week
48 and Week 96

Plasma pharmacokinetic parameters

Change from Baseline in treatment satisfaction using HIV
Treatment Satisfaction Status and Change Questionnaire
HIVTSQs,c

Change in Dimension scores of PIN Questionnaire
Change in treatment acceptance

Change in tolerability

Demographic parameters

Source: Clinical study report® and ClinicalTrials.gov®

Table 8. Clinical evidence - FLAIR

Study FLAIR (NCT02938520)
Study design Phase 3, Randomised, Multicentre, Parallel-group, Open-
Label Study
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Population

HIV-1 infected adults who were ART-naive at recruitment
(participants were required to achieve viral suppression on
daily oral DTG-ABC-3TC (Triumeq®) for 20 weeks before
randomisation to CAB LA + RPV LA Q1M or continuation of
the induction regimen

Intervention(s)

Oral induction with current ART, then oral lead-in with CAB
+ RPV, then CAB LA + RPV LA Q1M

Comparator(s)

Daily oral DTG-ABC-3TC (continued from induction phase)

Indicate if trial supports
application for marketing
authorisation

Yes Indicate if trial used in
the economic model

Yes (via
ITC)

Rationale for use/non-use in the
model

Pooled evidence from ATLAS and FLAIR is used in an
indirect treatment comparison (ITC) that informs the relative
efficacy of CAB LA + RPV LA Q2 M versus current ART in
the model

Reported outcomes specified in
the decision problem

Outcomes relating to the following aspects of the NICE
scope were reported:

- Proportion of participants with plasma HIV-1 RNA =50
copies/mL at week 48 (snapshot algorithm for the ITT-E
population).

- CD4+ T-cell levels

- Maintenance of viral suppression (proportion of
participants with plasma viral load <50 copies/mL and
<200c/mL, per FDA Snapshot algorithm

- Adherence to treatment regimen
- Mortality

- Adverse effects of treatment

- Health-related quality of life

All other reported outcomes

Proportion of participants with CVF

Absolute and change from Baseline in plasma HIV-1 RNA
(log1o copies/mL) and CD4+ cell counts

Incidence of disease progression

Subgroup analysis participants with plasma viral load <50
copies/mL

Subgroup analysis of virologic failure over time

Safety and tolerability assessments including monitoring of
AEs

Incidence of treatment emergent genotypic and phenotypic
resistance in participants experiencing CVF

HIV-1 exploratory analysis
Plasma pharmacokinetics concentrations

Absolute values and change from Baseline in renal and
bone biomarkers

Change from Baseline in treatment satisfaction using HIV
Treatment Satisfaction Status and Change Questionnaire
HIVTSQs and ¢

Change in Dimension scores of PIN Questionnaire
Change in treatment acceptance
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Source: Clinical study report® and ClinicalTrials.gov®

The following additional studies were identified:

o LATTE-2: a phase 2b dose ranging study evaluating the efficacy and safety of CAB LA
+ RPV LA Q1M versus Q2M versus oral CAB + ABC/3TC"¢78, ART-naive adults initially
received oral CAB + ABC/3TC. Those achieving viral suppression following 20 weeks
of oral therapy were randomised 2:2:1 to CAB LA + RPV LA Q1M versus Q2M versus
continuing with oral CAB + ABC/3TC"".

o LATTE: a phase 2b dose-finding study of oral CAB (10 mg, 30 mg or 60 mg per day).
Initially ART-naive adults’® received oral CAB (10 mg, 30 mg or 60 mg per day) or oral
efavirenz 600 mg per day with two NRTIs. Those virologically suppressed by week 24
received a two-drug regimen of their CAB dose plus oral rilpivirine 25 mg or continued
on their efavirenz-based regimen.

¢ POLAR: an ongoing phase 2b study of virally suppressed participants who participated
in LATTE"®. POLAR is described in Section B.2.11.

An overview of LATTE-2 is given in Section B.2.6.1.13 to support the phase 3 evidence for
the Q2M regimen. It was not included in the economic model because it is superseded by the
results of the ATLAS-2M phase 3 study; however, it provides long-term data on the durability
of efficacy, safety and adherence, which is presented. The results of LATTE led to the setting
up and progression of the ATLAS and FLAIR phase 3 studies. LATTE will not be described
further in this submission.

B.2.3. Summary of methodology of the relevant clinical
effectiveness evidence

The methodology of the relevant studies is summarised in Section B.2.6.

B.2.4. Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

The statistical methods and definition of study groups for the relevant studies are summarised
in Section B.2.6.

B.2.5. Quality assessment of the relevant clinical effectiveness
evidence

The clinical effectiveness evidence provided in this submission is derived from large phase 3
trials conducted in line with the requirements of regulatory bodies. The complete quality
assessments of ATLAS-2M, ATLAS and FLAIR are provided in Appendix D.
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B.2.6. Clinical effectiveness results and methodology of the

relevant trials

B.2.6.1. Trials of CAB LA + RPV LA Q2M (ATLAS-2M)

Key points from ATLAS-2M"°

e (Q2M dosing of CAB LA + RPV LA was highly efficacious and was non-inferior to
Q1M dosing in maintaining virologic suppression on the primary endpoint -
proportion of participants with HIV-RNA =50 copies/mL at Week 48 (defined by the
USA FDA snapshot algorithm).

o Few participants experienced HIV-1 RNA =250 copies/mL: 1.7% and 1% in the Q2M
and Q1M groups, respectively (upper bound of 95% CI for difference was 2.2%).

e Virologic suppression (HIV-1 RNA <50 copies/mL) was also non-inferior between
the groups, maintained in 94.3% and 93.5% of those in the Q2M and Q1M arms,
respectively (4.0% and 5.5% had no virologic data).

e The rate of confirmed virologic failure was low (1.5% and <1% for Q2M and Q1M,
respectively).

o Participants expressed high satisfaction with treatment, and 94% (no prior Q1M
experience) to 98% (with prior Q1M experience in ATLAS) of participants in the Q2M
arm preferred CAB LA + RPV LA to daily oral ART.

o Results from ATLAS-2M support the option for people living with HIV who are
virologically suppressed to switch to Q2M CAB LA + RPV LA injections for continued
maintenance therapy.

B.2.6.1.1. Study design

ATLAS-2M is a phase lllb, randomised, multicentre, parallel-group, non-inferiority, open-label
study whose primary objective was to demonstrate the non-inferior antiviral activity of CAB LA
+ RPV LA Q2M compared with CAB LA + RPV LA Q1M over 48 weeks in antiretroviral therapy
(ART)-experienced adults living with suppressed HIV-1 infection®®: 85,

Approximately half of the participants were enrolled from the ongoing ATLAS study, with
additional participants enrolled in order to support a targeted total sample size of
approximately 1,020. Participants randomised from current ART, including those enrolled to
the current ART arm of ATLAS (following completion of the Week 52 visit at minimum),
received a lead-in phase of oral therapy with CAB 30 mg + RPV 25 mg once daily at Baseline
(Day 1) for 28 days (+/- 3 days) in order to assess tolerability before beginning treatment with
CAB LA + RPV LA®6. 85,

Participants were randomised (1:1) to receive CAB LA + RPV LA Q1M, or CAB LA + RPV LA
Q2M regimen for at least 100 weeks (the Maintenance Phase) 8. The study design of ATLAS-
2M is described in Figure 2.
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A summary of methodology for ATLAS-2M is provided in Table 9. The sections that follow give
additional information on eligibility criteria (Section B.2.6.1.3) and statistical methods (Section

B.2.6.1.4.).

Table 9. Summary of trial methodology - ATLAS-2M

Trial name ATLAS-2M
Location North America, South America, Australia, Europe, Asia, Africa
Trial design Randomised, multicentre, parallel-group, non-inferiority, open-

label

Eligibility criteria for
participants

HIV-1 infected antiretroviral therapy experienced adults who
are virologically suppressed on a stable antiretroviral regimen.

Additional details are provided in Table 10.

Settings and locations where
data were collected

The study was conducted in ~90 academic centres and
hospitals across 13 countries in North America, South
America, Australia, Europe, Asia, Africa.

Study drugs

Oral CAB 30 mg + RPV 25 mg once daily at Day 1 for 28 days
(x3 days) to determine individual safety and tolerability prior to
receiving CAB LA + RPV LA.

CAB LA + RPV LA: dosing regimens are described below.

Concomitant medications

The following concomitant medications or therapies are not
permitted at any time during the study:

- HIV immunotherapeutic vaccines

- Other experimental agents, antiretroviral drugs not
otherwise specified in the protocol, cytotoxic
chemotherapy, or radiation therapy

- Systemically administered immunomodulators

- Acetaminophen (paracetamol) cannot be used in
participants with acute viral hepatitis

- Chronic use of systemic (oral or parenteral)
glucocorticoids

- Asingle dose of systemic dexamethasone is permitted
- Hepatitis C infection therapy
- Interferon-based HCV therapy

Primary outcome

Non-inferiority in the proportion of participants with HIV-RNA

=50 copies/mL at Week 48 (defined by the USA FDA

snapshot algorithm)

- Assessed via the Abbott RealTime HIV-1 lower limit of
detection (LLOD) 40 copies/mL

Other outcomes used in the
economic model/specified in
the scope

- Change from baseline in CD4+cell count (total lymphocyte
counts, percentage and absolute CD4+ [collected Q2M]
and CD8+ lymphocyte counts [collected every 6 months],
ratios)

- Adverse events

- HRQoL (HAT-QoL, HIVTSQs and ACCEPT were
assessed every 6 months)

- Proportion of participants with plasma viral load <50
copies/mL(also pre-specified for non-inferiority
assessment)

Company evidence submission template for Long-acting cabotegravir plus long-acting rilpivirine (CAB
LA + RPV LA) for the treatment of HIV

© ViiV (2021) All rights reserved

Page 42 of 179




- Proportion of participants with protocol defined confirmed
virologic failure (CVF)

- Virologic failure at Week 96
- Viral load changes from Baseline over time
- Incidence and severity of Adverse Events (AE) over time

- Proportion of participants who discontinue treatment due
to AEs

- Change from Baseline in laboratory parameters

- Incidence of treatment emergent resistance through Week
48 and Week 96

- Plasma pharmacokinetic parameters
- Demographic parameters
- Change from Baseline in HRQoL

- Change from Baseline in treatment satisfaction using HIV
Treatment Satisfaction Change Questionnaire HIVTSQc

- Change from Baseline in treatment acceptance using the
General Acceptance Domain of ACCEPT

- Change from Baseline in Perception of Injection (PIN)

- HIV-associated conditions were assessed according to
the - 2014 CDC Revised Classification System for HIV
Infection

Other secondary outcomes

- Analyses for HIV-1 resistance was carried out on
peripheral blood mononuclear cell (PBMC) samples
collected at Baseline and/or on stored blood samples from
other relevant time points

Pre-specified subgroup analyses were carried out for the
randomisation stratification factors: (prior exposure to CAB +
RPV: 0 weeks, 1-24 weeks, and >24 weeks), and for
demographic factors (age, gender, BMI, race), HIV-1 subtype,
baseline viral load, baseline CD4+ lymphocyte count, and
participating countries

Pre-planned subgroups

ACCEPT: Chronic Treatment Acceptance Questionnaire, BMI: body mass index, CAB: cabotegravir, CD4+:
cluster of differentiation 4, HAT-QoL: HIV/AIDS Targeted Quality of Life, HCV: hepatitis C virus, HIV: human
immunodeficiency virus, HIVTSQ: HIV Treatment Satisfaction Questionnaire, INSTI: integrase strand transfer
inhibitor, LA: long-acting, NNRTI: non-nucleoside reverse transcriptase inhibitor, RNA: ribonucleic acid, RPV:
rilpivirine, Q1M: once a month, Q2M: every two months

Source: ATLAS-2M Protocol®®, Overton et al®®
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Figure 2. ATLAS-2M study design

Screening phase Maintenance phase® Extension phase®
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events

ATLAS, Antiretroviral Therapy as Long-Acting Suppression; ATLAS-2M, Antiretroviral Therapy as Long-Acting
Suppression Q2M; CAB, cabotegravir; HIV, human immunodeficiency virus; IM, intramuscular; INSTI, integrase
strand transfer inhibitor; LA, long-acting; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside
reverse transcriptase inhibitor; Pl, protease inhibitor; Q4W (Q1M), every 4 weeks; Q8W (Q2M), every 8 weeks;
RPV, rilpivirine; SOC, standard of care (i.e. current ART).

a current ART participants not transitioning from the ATLAS study were required to continue their uninterrupted
current regimen (either the initial or second current ART regimen) for at least 6 months before screening.
Documented evidence was required of 22 plasma HIV RNA measurements <50 copies/mL in the 12 months before
screening: one within the 6-12 month window, and one within 6 months before screening. Participants could not
have a history of virologic failure or evidence of viral resistance based on the presence of any resistance-associated
major INSTI or NNRTI mutation (except K103N) as well as no current or prior history of etravirine use.

b Participants who withdrew from the IM regimen were required to enter the 52-week long-term follow up phase if
the randomised regimen was not yet locally approved and commercially available.

¢ During the optional extension phase, participants continued their randomised regimen of CAB LA + RPV LA Q1M
or Q2M at Week 100

Source: ATLAS-2M Protocol85

B.2.6.1.2. Study treatments

Two groups of participants were randomized in a 1:1 ratio to:

o Group 1: Participants currently receiving current ART therapy, including those enrolled
to the current ART arm of ATLAS (following completion of the Week 52 visit at
minimum).

— Oral CAB 30 mg + RPV 25 mg once daily for 28 days (+/-3 days) followed by
intramuscular injections of CAB + RPV (intramuscular CAB 600 mg + RPV 900 mg at
Week 4b, intramuscular CAB 400 mg + RPV 600 mg at Week 8 and every 4 weeks
thereafter). Participants were to receive intramuscular injections of CAB + RPV for at
least 96 Weeks, or;
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— Oral CAB 30 mg + RPV 25 mg once daily for 28 days (+/-3 days) followed by
intramuscular injections of CAB + RPV (intramuscular CAB 600 mg + RPV 900 mg at
Week 4b and Week 8 and every 8 weeks thereafter). Participants were to receive
intramuscular injections of CAB + RPV for at least 96 Weeks.

e Group 2: Participants currently receiving intramuscular CAB + RPV Q1M in Study
ATLAS (following completion of the Week 52 visit at minimum).

— intramuscular CAB 400 mg + RPV 600 mg Q1M for at least 100 Weeks, or:
— intramuscular CAB 600 mg + RPV 900 mg Q2M for at least 100 Weeks®5: 85,

B.2.6.1.3. Eligibility criteria

Key eligibility criteria for participants in ATLAS-2M are provided in Table 10.

Table 10. Key inclusion and exclusion criteria for ATLAS-2M

Key inclusion criteria Key exclusion criteria

e Men and women of at least 18 years of age | ¢ Females who are pregnant or breast

e Participants receiving oral standard of care feeding
treatment for HIV-1 (not participating in e Evidence of active CDC stage 3 disease
ATLAS trial) e Participants with moderate to severe

- Must be on uninterrupted current
regimen (either initial or second
ART regimen) for at least 6 months
prior to Screening

- Acceptable stable (initial or second)
ART regimens prior to Screening
include 2 NRTIs plus:

- INSTI (either the initial or second
current ART regimen)

- NNRTI (either the initial or second
current ART regimen)

- Boosted PI (or ATV unboosted)
(must be either the initial current
ART regimen or one historical
within class switch is permitted due
to safety/tolerability)

- Documented evidence of at least
two plasma HIV-1 RNA
measurements <50 copies/mL in
the 12 months prior to Screening

- Plasma HIV-1 RNA <50 copies/mL
at Screening

e Participants transitioning from ATLAS

- Must have been on CAB LA 400 mg
+ RPV LA 600 mg Q1M or “Current
ART” regimen through at minimum
Week 52 of the ATLAS study as per
ATLAS protocol dosing
requirements and until Day 1 of the
ATLAS-2M study.

hepatic impairment

Pre-existing physical or mental condition
which, according to the investigator may
interfere with the ability to comply with the
trial

Participants with significant suicide risk

Further exclusion criteria can be found in
the trial protocol
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- Plasma HIV-1 RNA <50 copies/mL
at Screening
ART: antiretroviral, ATV: atazanavir, CAB: cabotegravir, , CDC: Centers for Disease Control and Prevention,
HIV: human immunodeficiency virus, INSTI: integrase strand transfer inhibitor, LA: long-acting, NNRTI: non-
nucleoside reverse transcriptase inhibitor, Pl: protease inhibitor, RNA: ribonucleic acid, RPV: rilpivirine
Source: ATLAS-2M Protocol®s, Overton et al®®

B.2.6.1.4. Statistical analysis and definition of study groups

A summary of the statistical analysis of ATLAS-2M is provided in Table 11.
Table 11. Statistical analysis and definition of study groups in ATLAS-2M

ATLAS 2-M

Hypothesis objective Demonstrate that the antiviral effect of Q2M dosing with CAB LA + RPV
LA is non-inferior to Q1M dosing

Analysis populations ITT-E population: all randomised participants who received at least one
dose of study treatment; participants were assessed according to their
randomised treatment, regardless of the treatment they received.

Per protocol (PP) population: all those in the ITT-E population with the
exception of major protocol violators.

Safety population: All randomised participants who received at least one
dose of study treatment; assessed according to treatment received.

Statistical analysis of The primary analysis was based on the ITT-E population. The primary
primary endpoints comparison was made at a one-sided 2.5% level of significance.
Treatment with Q2M was declared non-inferior to Q1M if the upper end of
a two-sided 95% confidence interval for the difference between the two
groups (Q2M — Q1M) in the proportion of participants with plasma HIV-1
RNA =50 copies/mL at Week 48 (defined by the US FDA snapshot
algorithm) was below 4%.

The adjusted difference between the randomisation arms for the
proportion of participants with HIV-1 RNA = 50 copies/mL at Week 48 and
its confidence interval was calculated according to a stratified analysis
with CMH weights (to be adjusted for the randomisation strata according
to prior exposure to CAB+RPV). The 95% Cls for the treatment
differences were calculated using an unconditional exact method based
on the two inverted 1-sided tests.

The analysis described for the primary comparison was also performed
using the Per-Protocol Population and the results were compared for
consistency with the results from the ITT-E Population.

Non-inferiority margin | A non-inferiority margin of 4% was chosen because a snapshot
proportion with plasma HIV-1 RNA = 50 copies/mL at Week 48 in this
range is considered clinically tolerable given the Q2M regimen will offer
important advantages over the Q1M regimen such as reduced injection
frequency and may offer better adherence and treatment satisfaction.
This margin is also in concordance with the current FDA Guidance for
Industry 23, which is the most current regulatory guidance from either the
EMA or FDA and includes specific recommendations regarding switch

studies.
Statistical analysis of The key secondary efficacy analysis was performed to evaluate the
key secondary proportion of plasma HIV-1 RNA <50 copies/mL per Snapshot at Week
endpoints 48 based on the ITT-E Population using the same analysis method and
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stratification factors as specified for the primary analyses. A non-inferiority
margin of -10% was used for this secondary comparison.

Statistical analysis of The cumulative proportion of participants with confirmed virologic failure
other relevant through Week 24 and other visits during the Maintenance Phase was also
endpoints summarized. Absolute values and change from Baseline in plasma HIV-1
RNA and CD4+ lymphocyte count over time were summarised over time
using descriptive statistics (mean, median, first and third quartiles, min
and max).

Statistical analysis of AEs and laboratory toxicities were summarised descriptively.
safety endpoints

Sample size and Assuming the true proportion with plasma HIV-1 RNA =50 copies/mL is
power calculation 3% for the Q2M arm and 2% for the Q1M arm, a non-inferiority margin of
4%, and a 2.5% 1-sided significance level, the sample size of 510
participants per treatment arm would provide at least 85% power to show
non-inferiority at Week 48 (using un-pooled Z test statistic).

With this sample size, 90% power would be achieved assuming a 1%
treatment difference and true proportions with plasma HIV-1 RNA
>50copies/mL of 2.63% for the Q2M arm and 1.63% for the Q1M arm.

With 510 participants per arm and assuming an observed proportion HIV-
RNA =50 copies/mL is 2% for Q1M, the largest observed treatment
difference to achieve non-inferiority with respect to a 4% margin is 1.92
percentage points. This equates approximately to observing an excess of
10 participants on the Q2M arm (10 participants on Q1M vs. 20
participants on Q2M).

Handling of missing In the Snapshot dataset, participants without HIV-1 RNA data in the
data and participant assessment window for the visit of interest (due to missing data or
withdrawals discontinuation prior to the visit window) were not included in ‘HIV-1 RNA

< 50 copies/mL (or <200 copies/mL)’. The nature of this missing data was
further classified in Snapshot summaries as either ‘HIV-1 RNA = 50
copies/mL’ (or ‘HIV-1 RNA = 200 copies/mL’) or ‘No Virologic Data at
Week X6,

For time-to-event analyses, follow-up time for participants who did not
experience an event of interest were censored at time of early withdrawal
or end of the Week 48 analysis window.

The LOCF approach was used to impute missing values for the Health
Outcomes analyses.

CAB: cabotegravir, CD4+: cluster of differentiation 4, CMH: Cochran-Mantel Haenszel, EMA: European
Medicines Agency, HCV: hepatitis C virus, HIV: human immunodeficiency virus, INSTI: integrase strand
transfer inhibitor, ITT-E: intention-to-treat exposed, LA: long-acting, NNRTI: non-nucleoside reverse
transcriptase inhibitor, PP: per-protocol RNA: ribonucleic acid, RPV: rilpivirine, Q1M: once a month, Q2M:
every two months

Source: ATLAS-2M Protocol®3, Overton et al®®

B.2.6.1.5. Participant disposition and baseline characteristics

Participant disposition
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A total of 1049 participants were randomised in the maintenance phase. Of these, 4 were
randomised but did not receive the study treatments’. A summary of participant disposition is
provided in Table 12.

e The proportion of participants who discontinued was low and comparable between the
two treatment groups (Q2M: 36 [7%]; Q1M: 42 [8%])°.

e For participants in the Q2M group, the most common reasons for withdrawal were AEs
(12 participants [2%] and lack of efficacy (9 participants [2%] of which 8 had confirmed
virologic failure). For participants in the Q1M group, the most common reasons for
withdrawal were withdrawal by the participant (21 [4%]; mostly due to frequency of
study visits or participant relocation and AEs (13 participant [2%]). All other reasons
were reported by <1% of participants in either group™.

Table 12. Participant disposition - ATLAS-2M

CAB LA + RPV LA CAB LA + RPV LA
Q2M Q1M
(N=522) (N=523)

Participant status
Ongoing, n (%) 486 (93) 481 (92)
Completed, n (%) 0 0
Withdrawn, n (%) 36 (7) 42 (8)

Reason for withdrawal, n (%)

AE 12 (2) 13 (2)

Lack of efficacy 9 (2) 3 (<1)
Protocol Defined CVF 8 (2) 2(<1)
Insufficient viral load response 1(<1) 1(<1)

Protocol deviation 1(<1) 1(<1)
Prohibited medication use 0 1(<1)
Non-compliance with study 1(<1) 0
treatment
Non-compliance with protocol 1(<1) 0
procedures

Protocol specified withdrawal criteria met 1(<1) 3 (<1)
Pregnancy 1(<1) 3 (<1)

Lost to follow-up 2 (<1) 0

Physician decision 5 (<1) 1(<1)

Withdrawn by participant 6 (1) 21 (4)

Outcome of AEs resulting in study withdrawal

Fatal 0 0

Non-fatal 12 (2) 13 (2)

AE: adverse event, CVF: confirmed virologic failure, Q2M: every two months, Q1M: once a month

a) Participant did not meet CVF at Week 48; the investigator withdrew the participant based on a viral load of

1038 copies/mL at Week 56.

Note: Participants may have only 1 primary reason for withdrawal. Percentages for sub reasons may sum to

more or less than 100%. Participants may have more than 1 sub reason underneath a single primary reason.

Participants are not required to indicate sub reasons.

Source: ATLAS-2M CSR°, Overton et al®®

Populations analysed
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The populations analysed are shown in Table 13.

Table 13. Population Analysed - ATLAS-2M

CAB LA + RPV LA CAB LA + RPV LA Total
Q2M Q1M

Randomised 524 525 1049
Population
ITT-E Population 522 523 1045
Safety Population 522 523 1045
PK Population 521 521 1042
CVF Population 8 2 10
CVF: Confirmed virologic failure, ITT: intention-to-treat exposed, PK: pharmacokinetic
Source: Overton et al®

Baseline characteristics

Demographic characteristics were broadly similar between the two treatment groups. The
median age in both groups was 42 years, and 27% were aged =50. The majority of participants
were male (Q2M: 74%, Q1M: 73%) and a majority were of white race (Q2M: 71%, Q1M: 75%).
Median BMI was 25 in both treatment groups®.

Over 99% of participants in both treatment groups had a viral load of <50 copies/mL at
baseline. Mean CD4+ cell count was similar between the groups®. Baseline characteristics
are summarised in Table 14.

Table 14. Baseline characteristics of participants, ATLAS-2M

CAB LA + RPV LA CAB LA + RPV LA

Characteristic Q2M Q1M

(N=522) (N=523)
Prior exposure to CAB + RPV, n (%)
None 327 (63) 327 (63)
1-24 weeks 69 (13) 68 (13)
>24 weeks 126 (24) 128 (24)
Age (y)
Mean (SD) 42.7 (11.16) 42.3 (10.58)
Median (range) 42 (20-83) 42 (19-75)
Age group (y), n (%)
<35 137 (26) 145 (28)
35 to <50 242 (46) 239 (46)
=250 143 (27) 139 (27)
Sex at birth, n (%)
Female 137 (26) 143 (27)
Male 385 (74) 380 (73)
Race, n (%)
White 370 (71) 393 (75)
Non-White 152 (29) 130 (25)
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BMI (kg/m?)

Mean (SD) 26.677 (5.2) 26.782 (5.8)
Viral Load

n 522 523

<50 copies/mL 519 (>99) 513 (98)
40<=<50 copies/mL 3 (<1) 69 (13)

<40 copies/mL and target 69 (13) 70 (13)
detected

CD4+ cell count (cells per mm3)

Mean (SD) 681.8 (259.9) 729.8 (298.57)
Median (IQR) 642 (499 — 827) 688 (523 — 878)
<350 35 (7) 27 (5)

350 to <500 96 (18) 89 (17)

=500 391 (75) 407 (78)
CDC Stage

Stage 1 391 (75) 407 (78)
Stage 2 129 (25) 113 (22)
Stage 3 2 (<1) 3(<1)
Hepatitis C co-infection

n 522 522
Negative 517 (>99) 516 (99)
Positive 5 (<1) 6 (1)

BMI: body mass index, CAB: cabotegravir, CD4+: cluster of differentiation 4, CDC: Centers for Disease
Control and Prevention, HIV: human immunodeficiency virus, IQR: interquartile range, NNRTI: non-nucleoside
reverse transcriptase inhibitor, RNA: ribonucleic acid, RPV: rilpivirine, Q1M: once a month, Q2M: every two
rSnc?S:QeS: ATLAS-2M CSR7° Overton et al®®

B.2.6.1.6. Results: Plasma HIV-1 RNA 250 copies/mL at Week 48
(Snapshot Algorithm) ITT-E population (Primary endpoint)

CAB LA + RPV LA Q2M was non-inferior to CAB LA + RPV LA Q1M in maintaining virologic
suppression at Week 48 (Table 15, Figure 3). The upper bound of 95% CI for the adjusted
treatment difference between Q2M and Q1M was 2.2%, which was less than the pre-defined
non-inferiority margin of 4%°% 70. Results for the Per-Protocol (PP) population were similar to
those for the ITT-E Population.
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Table 15. Proportion of participants with Plasma HIV-1 RNA 250 copies/mL at Week 48
(Snapshot Algorithm) at Week 48 and Week 96, Snapshot algorithm, ITT-E population

CAB LA + CAB LA +
RPV LA RPV LA

Q2M (n=522) | Q1M (n=523)

HIV RNA 2 50 copies/mL per total assessed

(%) 9/523 (1.7) 5/523 (1.0)
Week 48

Difference in proportion (95% CI) 0.8 (-0.6, 2.2)

Adjusted difference in proportion (95% ClI) 0.8 (-0.6, 2.2)

:-‘l)/{)\)l RNA 2 50 copies/mL per total assessed 11(2.1) 6(1.1)
Week 96

Difference in proportion (95% CI) -

Adjusted difference in proportion (95% ClI) 1.0 (-0.6-2.5)

every 2 months
Source: ATLAS-2M CSR’0, Overton et al®®

ClI: confidence interval, HIV: human immunodeficiency virus, RNA: ribonucleic acid, Q1M: once a month, Q2M:

Figure 3. Proportion of participants with Plasma HIV-1 RNA 250 copies/mL at Week 48

(Snapshot Algorithm) at Week 48, ITT-E population
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CAB: cabotegravir, LA: long-acting, RPV: rilpivirine, Q1M: every 4 weeks (i.e. once a month), Q2M: every 8 weeks

(l.e. every 2 months)
Source: Overton et al.8”
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B.2.6.1.7. Results: Plasma HIV-1 RNA <50 copies/mL at Week 48,
Snapshot Algorithm

The proportion of participants with plasma HIV-1 RNA <50 copies/mL at Week 48 was similar
for Q2M and Q1M CAB LA + RPV LA. The majority of participants remained suppressed
(plasma HIV-1 RNA < 50 copies/mL: Q2M=94%, Q1M=93%)% 7. Q2M is therefore non-
inferior to Q1M for this endpoint as the lower end of the two-sided 95% confidence interval for
the difference in proportions was above -10%. Results for the PP population were consistent
with those for the ITT-E population.

Table 16. Proportion of participants with Plasma HIV-1 RNA <50 copies/mL at Week 48
and Week 96, Snapshot Algorithm, ITT-E population

CAB LA + CAB LA +
RPV LA RPV LA
Q2M Q1M
(n=522) (n=523)
Plasma HIV-1 RNA <50 copies/mL (%) 492/522 (94) | 489/523 (93)
Week 48 Difference in proportion (95% CI) 0.8 (-2.2-3.7)
Adjusted difference in proportion (95% CI) 0.8 (-2.1-3.7)
Plasma HIV-1 RNA <50 copies/mL (%) 475 (91.0) 472 (90.2)
Week 96 Difference in proportion (95% ClI) -
Adjusted difference in proportion (95% ClI) 0.8 (-2.8-4.3)
ClI: confidence interval, HIV: human immunodeficiency virus, RNA: ribonucleic acid, Q1M: once a month, Q2M:
once every 2 months
Source: ATLAS-2M CSR’?, Overton et al®®

B.2.6.1.8. Results: Confirmed virologic failure

The proportion of participants with confirmed virologic failure (CVF) through Week 48
(including those with dosing beyond Week 48) was 1.5% (8 participants) for the Q2M group
and <1% (2 participants) for the Q1M group. Eight participants met criteria for confirmed
virologic failure at or before Week 246%.70, A post-hoc analysis was undertaken to explore the
factors associated with CVF and is described below.

At Week 96, the proportion of participants with CVF was 1.7% (9 participants) and 0.4% (2
participants) in the Q2M and Q1M group, respectively.

B.2.6.1.9. Post-hoc analysis on factors associated with confirmed

virologic failure

Multivariable analyses of pooled phase 3 studies (ATLAS, FLAIR and ATLAS-2M), including
data from 1,039 HIV-infected adults with no prior exposure to CAB+RPV, examined the
influence of baseline viral and participant characteristics, dosing regimen, and post-baseline
plasma drug concentrations on CVF using regression modelling with a variable selection
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procedure’. Through Week 48 in these studies, 13/1039 (1.25%) participants had CVF while
receiving CAB LA + RPV LA.

Four covariates were significantly associated (P<0.05 for each adjusted odds ratio) with
increased risk of CVF: rilpivirine resistance mutations at baseline identified by proviral DNA
genotypic assay, HIV-1 subtype A6/A1 (associated with integrase L741 polymorphism),
rilpivirine trough concentration 4 weeks following initial injection dose, body mass index of at
least 30 kg/m? (associated with cabotegravir pharmacokinetics). Other variables including
Q1M or Q2M dosing, female sex, or other viral subtypes (non A6/A1) had no significant
association with CVF. No baseline factor, when present in isolation, was predictive of virologic
failure. However, a combination of at least 2 of the following baseline factors was associated
with an increased risk of CVF: rilpivirine resistance mutations, HIV-1 subtype A6/A1, or BMI
230 kg/m? (see Table 17)".

On the basis of these analyses, the following is included in the product SmPCs. “Before
starting the regimen, it should be taken into account that multivariable analyses indicate that
a combination of at least 2 of the following baseline factors may be associated with an
increased risk of virological failure: archived rilpivirine resistance mutations, HIV-1 subtype
A6/A1, or BMI 230 kg/m2. In participants with an incomplete or uncertain treatment history
without pre-treatment resistance analyses, caution is warranted in the presence of either BMI
>30 kg/m2 or HIV-1 A6/A1 subtype™ 2.

Table 17 Week 48 outcomes by presence of key baseline factors of rilpivirine
resistance associated mutations, Subtype A6/A1 and BMI 230 kg/m?

Baseline Factors (number) [ Virologic Successes (%)? | Confirmed Virologic Failure (%)3
0 694/732 (94.8) 3/732 (0.41)

1 261/272 (96.0) 1/272 (0.37)*

2 25/35 (71.4) 9/35 (25.7)°

>

TOTAL 980/1039 (94.3) 13/1039 (1.25)

(95% ClI) (92.74%, 95.65%) (0.67%, 2.13%)

Cl: confidence interval

" HIV-1 subtype A1 or A6 classification based on Los Alamos National Library panel from HIV
Sequence database (June 2020)

2Based on the FDA Snapshot algorithm of RNA <50 copies/mL.

3 Defined as two consecutive measurements of HIV-1 RNA >200 copies/mL.

4 Positive Predictive Value (PPV) <1%; Negative Predictive Value (NPV) 98%; sensitivity 8%;
specificity 74%

SPPV 26%; NPV 99.6%; sensitivity 69%; specificity 97.5%

Source: Vocabria SmPC'

B.2.6.1.10. Results: CD4+ cell count

The median baseline CD4+ cell count was 642 cells/mm?3 in the Q2M group and 688 cells/mm?
in the Q1M group. Median CD4+ cell counts did not change from baseline in both treatment
groups over time®6: 79,
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Table 18. CD4+ cell count changes from baseline over time, ATLAS-2M

CAB LA + CAB LA + RPV

RPV LA LA
Q2m Q1M (n=523)
(n=522)
Median CD4+ cell count [cells/mm?] at 642 (163-

baseline (range) 1737) 688 (114-2929)

Median change from baseline in CD4+ cell

count at Week 48 5 (-622-692) -8 (-1049-1525)
CD4+: cluster of differentiation 4, Q1M: once a month, Q2M: every two months
Source: ATLAS-2M CSR7°, Overton et al®®

Week 48

B.2.6.1.11. Results: disease progression or death

Disease progression was defined as a progression from Baseline CDC Stage 1 or Stage 2 to
CDC Stage 3 at any time during the Maintenance Phase based on the presence of new AIDS-
defining conditions and/or lowest value of CD4+ counts and CD4+ percentages of total
lymphocytes, per CDC criteria (2014)7°.

Rates of disease progression to CDC Stage 3 were similar in both treatment groups through
Week 48 (including participants with dosing beyond Week 48)7°.

o 13 (2%) of participants in the Q2M group and 14 (3%) in the Q1M group had disease
progression to CDC Stage 3 disease or death (n=1; Q2M group) during the
Maintenance Phase. The reported cause of death was sepsis unrelated to underlying
HIV7O,

o HIV-1 associated conditions reported during the Maintenance Phase were candidiasis
of the oesophagus and Kaposi sarcoma (1 participant each).

B.2.6.1.12. Results: Health outcomes

Key points
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B.2.6.1.12.1. HIV Treatment Satisfaction Questionnaire

(HIVTSQ) status version

The HIV Treatment Satisfaction Questionnaire (HIVTSQ) was developed to evaluate
treatment satisfaction specifically for people living with HIV. The HIVTSQ used in the trial is
an adaptation of the validated 10-item HIVTSQ including two additional items to account for
LA dosing. This 12-item questionnaire produces a treatment satisfaction total score (11 items)
and 1 standalone item on pain and discomfort®®. Both the status (HIVTSQs) and change
(HIVTSQc) versions were used in ATLAS 2M.

For participants without prior exposure to CAB + RPV, baseline HIVTSQs mean total (SD)
scores were similar between the two treatment groups at 57.73 (9.21) points for the Q2M and
56.72 (9.34) points for Q1M group®e.

e HIVTSQs total scores markedly improved from baseline at Weeks 24 and 48 for both
treatment groups, after adjusting for baseline score, sex at birth, age, race, and third
agent class (INSTI, PI, NNRTI)%.

e The Q2M group had a significant increase in treatment satisfaction (adjusted mean
change from baseline) at both timepoints compared with the Q1M group (Table 19)88.

HIVTSQs mean total (SD) scores for participants with prior exposure to CAB + RPV (>1
weeks) were high at baseline (62.22 [5.41] points for Q2M group and 61.98 [6.72] points for
Q1M group) and remained stable across Weeks 24 and 48 after adjustment, without significant
differences between the two groups (Table 19)88.

Table 19. Change from Baseline (CFB) in Total HIVSTQs Score by Visit for participants
with and without prior exposure to CAB + RPV (ITT-E Population)

Without prior exposure With prior exposure
. Adjusted p- . p-
Treatment “?:;:sé?:% Difference | valu Treatment | Adjusted Mean [':i‘gfjel:;t::e valu
(95% Cl) (Q2M- (Q2M- CFB (95% ClI) (Q2M-Q1M) (Q2M-
Q1M) Q1M) Q1M)
Q2M 5.07 (4.36
' ozv il | I
R R R e e
[ 4.70)
Q2M 4.86 (4.02
' azv il | I
Week - 5.69) 1.74 (0.56, 0.004 _ -
T | MR 2V o | —
| 3.95)
CAB: cabotegravir, CFB: change from baseline, ITT: intention-to-treat, Q1M: once a month, Q2M: every two months, RPV:
rilpivirine
Note: 12-item HIVTSQs min score: 0 (very dissatisfied); max score: 66 (very satisfied).
Source: ATLAS-2M CSR™ and Chounta et al. 2020%®

B.2.6.1.12.2. HIV Treatment Satisfaction (HIVTSQ) change

version

The HIVTSQ change version (HIVTSQc) was designed to measure change in satisfaction with
HIV treatment. The change version overcomes potential ceiling effects, i.e. when responders
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score a maximum or near maximum satisfaction at baseline and can thus show little to no
improvement at follow-up?®®: %,

HIVTSQ change version (HIVTSQc) was administered at Week 48 in both groups, to assess
satisfaction with CAB + RPV approximately a year into the study compared to the ART
participants were receiving prior to entering the study, with the intention to account for
potentially high baseline values (ceiling effects) with HIVTSQs (Table 20)°.

High total HIVTSQ change scores were reported in both treatment groups for participants
without prior exposure to CAB + RPV at Week 48.

OO0
I (Table 20)™.

Table 20. Total HIVSTQc Score at Week 48 for Participants with and without prior
exposure to CAB + RPV (ITT-E Population)

Without prior exposure With prior exposure

Adjusted Adjusted p-value Adjusted Adjusted p-value
Treatment | Mean CFB Difference Treatment | Mean CFB Difference

©95%cCl) | aQzm-Qim | M-QIM ©95%Cl) | Qzm-qim | @M-Q1M

Wek | oV | [ —

© |H —
o | J—

]

-_*—-
m— |

CAB: cabotegravir, CFB: change from baseline, ITT: intention-to-treat, Q1M: once a month, Q2M: every two months, RPV:
rilpivirine

Note: 12-item HIVTSQs min score: 0 (very dissatisfied); max score: 66 (very satisfied).

Source: ATLAS-2M CSR™

B.2.6.1.12.3. Treatment Acceptance (General Acceptance
Domain of ACCEPT)

The Chronic Treatment Acceptance (ACCEPT) questionnaire is a generic medication
acceptance measure assessing how participants weigh advantages and disadvantages of
long-term medications®'- %2, The ACCEPT questionnaire consists of 25 items that capture six
dimensions. However, in ATLAS-2M only the general acceptance dimension of ACCEPT was
employed in order to not overburden participants®®.

For participants without prior exposure to CAB + RPV, baseline General Acceptance mean
(SD) scores were similar between the two treatment groups at 81.5 (25.23) points for the Q2M
group and 81.8 (25.98) points for the Q1M group?®:.

o General Acceptance scores _ from baseline at Weeks 24 and 48 for
both treatment groups, after adjusting for baseline score, sex at birth, age, race (white,
non-white)°.

- I - -- 02V and Q1M CAB LA + RPV LA groups in adjusted
mean change from baseline in treatment acceptance were observed at any timepoint

(Table 21)°.
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General Acceptance mean (SD) scores for participants with prior exposure to CAB + RPV
were high at baseline (89.3 [20.03] points for the Q2M group and 91.2 [16.74] points for the
Q1M group) and remained stable across Weeks 24 and 48 after adjustment,

I - < the two treatment groups (Table 21)70.88,

Table 21. Change from Baseline (CFB) in General Acceptance Score by Visit for
Participants with and without prior exposure to CAB + RPV (ITT-E Population)

Without prior exposure With prior exposure
Treatment | Adjusted Adjusted | K° | Treatment | Adjusted Adjusted | F-
Mean CFB Difference (Q2M- Mean CFB Difference (Q2M-
(95% ClI) (Q2M-Q1M) Qim) (95% ClI) (Q2M-Q1M) Qim)
el S| —
S [ N
Week 24 I I
e I | —
I |
oo () | 6843.93) | . e | T
Week 48 1024 | o052 I
el 576281 | O | T
CAB: cabotegravir, CFB: change from baseline, ITT: intention-to-treat, Q1M: once a month, Q2M: every two months, RPV:
rilpivirine
Note: 12-item HIVTSQs min score: 0 (very dissatisfied); max score: 66 (very satisfied).
Source: ATLAS-2M CSR and Chounta et al. 2020%

B.2.6.1.12.4. Treatment preference

A 3-item questionnaire assessed participant preference for CAB LA + RPV LA compared with
daily oral CAB+RPV and preference for the Q2M or Q1M regimen. Treatment preference
results were stratified by prior exposure to CAB + RPV and treatment group™ .

At Week 48, 94% (n=179/191) of participants randomised to the Q2M arm and with prior
CAB+RPV exposure preferred Q2M over oral daily dosing of CAB+RPV. Similarly, 98%
(n=300/306) of participants without previous exposure to CAB+RPV who were receiving the
Q2M regimen preferred this regimen over daily oral dosing. Within the Q1M arm, 94%
(n=468/497) of participants preferred CAB LA + RPV LA Q1M over daily oral dosing®.

Administration frequency and convenience were the most commonly reported reasons for
preference®.

B.2.6.1.12.5. Perception of Injection (PIN)

The Perception of Injection (PIN) questionnaire assesses the bother of pain at the injection
site and ISR, anxiety before and after injection, willingness to receive an injectable treatment
the following visit, satisfaction with the mode of treatment administration and perceptions
associated with receiving injections. This instrument was adapted for gluteal IM administration
from the earlier Vaccinees’ Perception of Injection (VAPI) questionnaire but kept the same
scoring system92 93,
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The PIN questionnaire does not produce a total score but consists of 4 dimensions and 5
individually reported items. Acceptance of ISRs dimension consists of two items: acceptance
of local reactions and acceptance of pain®.

e Both treatment groups reported_acceptance of pain and acceptance of local
reactions at Week 8 (in the Q2M group.and-of participants rated_acceptance of
local reactions and pain respectively as proportions were very
B i~ the Q1M group)®JAcceptance of ISRs_ |G o <s for
the Acceptance of ISRs dimension | | on Week 8 (first injection
assessment) to Weeks 24 and 48 in both treatment groups | lllin Q2M group at
Week 48 vs Week 8) 7°.

Pre-specified statistical testing for improvement over time in scores was performed for the
dimension of Acceptance of ISRs only to avoid multiplicity adjustment.

B.2.6.1.12.6. Life Satisfaction, Medication Concerns,
Disclosure Worries (HAT-QoL)

The HIV/AIDS Targeted Quality of Life (HAT-QoL) instrument originally contained 42 items,
grouped into nine dimensions, assessing overall function and well-being. For the purpose of
ATLAS-2M, only the dimensions covering the concepts of interest were applied and contained

14 items grouped from the following dimensions: “life satisfaction”, “disclosure worries”, and
“HIV medication”’? 94,

Life Satisfaction scores for participants in both treatment groups were
I ihe Q2M group and I~ the Q1M group for participants
without prior CAB + RPV exposure; |l the Q2M group and | the Q1M
group for participants with prior exposure), and
-]
I - < odjusting for prespecified covariates at Weeks 24 and 48. When
comparing between the two groups for adjusted change from baseline in Life Satisfaction

scores, a |G- the Q1M dosing compared with Q2M dosing_was
observed, reaching | (7obc 22).

Even though relatively || | | | I - 2'rcady virally suppressed participants would
it should be noted that these scores || GTEEEE:< change to

injections and the associated visits to HCPs and ISRs (see Section B.2.10).
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Table 22. Change from Baseline in Life Satisfaction Score by Visit (ITT-E population)

Without prior exposure With prior exposure
Adjusted el p-value Adjusted p-
Treatment Mean cFg | Difference (Q2M- Treatment Adjusted Mean Difference | value
(95% Cl) ferd, - Q1m) CFB (95% Cl) (@2m- | (Q2Mm-
’ il QM) | Qim)
- | covEEE |
week | N * - '
24 Q1M [
| ovEEE |
e =
Qzu I
Week [ ] . [ | .
48 oVl | [ | ] |
|| v I I

rilpivirine

weeks).

Source: ATLAS-2M CSR®

Note: Life Satisfaction min score: 0 (none of the time); max score 100 (all of the time)
For participants without prior: Adjusted mean calculated from an ANCOVA model including the covariates: Baseline
Score, sex at birth (female, male), age (<50, >=50 years) and race (white, non-white). For participants with prior:
Adjusted mean calculated from an ANCOVA model including the covariates: Baseline Score, sex at birth

(female, male), age (<50, >=50 years), race (white, non-white) and prior exposure to CAB + RPV (1 to 24, >24

CAB: cabotegravir, CFB: change from baseline, ITT: intention-to-treat, Q1M: once a month, Q2M: every two months, RPV:

Medication Concerns scores for participants with and without prior exposure to CAB + RPV
I o bascline I - the Q2M group and i the Q1M
group for participants without prior CAB + RPV exposure: | lin the Q2M group and
B thc Q1M group for those with prior exposure) following adjustment for
covariates,
N
I <t ccn treatment groups were observed at Weeks 24 and 48 for participants with
prior exposure to CAB + RPV and Week 24 for participants without prior CAB + RPV exposure.

A - vccn Q2M and Q1M groups, [N
adjusted change from baseline in HIV GG - - ticipants

without prior exposure (Table 23)7°.

prespecified

with
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Table 23. Change from Baseline in Medication Concern Score by Visit (ITT-E
population)

Without prior exposure With prior exposure
Treatment | Adjusted Adjusted | B | roatment | Adijusted Adjusted | F-
Mean CFB Difference (Q2M- Mean CFB Difference (Q2M-
() o 0, -
(95% Cl) (@2m-Q1m) | ‘o4 (95% Cl) (@2m-Q1m) | ‘a iy
By | T azv I | I
Week 24 - I . I .
] [ vl | I
By | T azv I | I
Week 48 = qim N N
] [ ] vl | I

CAB: cabotegravir, ITT: intention-to-treat, Q1M: once a month, Q2M: every two months, RPV: rilpivirine

Note: Life Satisfaction min score: 0 (none of the time); max score 100 (all of the time)

For participants without prior: Adjusted mean calculated from an ANCOVA model including the covariates: Baseline
Score, sex at birth (female, male), age (<50, >=50 years) and race (white, non-white). For participants with prior:
Adjusted mean calculated from an ANCOVA model including the covariates: Baseline Score, sex at birth

(female, male), age (<50, >=50 years), race (white, non-white) and prior exposure to CAB+RPV (1 to 24, >24
weeks).

Source: ATLAS-2M CSR"?

Disclosure Worries scores for participants in both treatment groups, irrespective of prior CAB
+ RPV exposure, || GGG o bascline (I~ the Q2M group and
B - he Q1M group for participants without prior CAB + RPV exposure; || Gz
the Q2M group and | lin the Q1M group for participants with prior exposure) across
all visits, with| || | |GGGl tcr adjusting for prespecified covariates at Weeks 24 and
48. I 25 obscrved between the two groups in adjusted change from

baseline in || GGGt 2y timepoint for participants with or without prior CAB +
RPV exposure (Table 24)7°.
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Table 24. Change from Baseline in Disclosure Worries Score by Visit (ITT-E
population)

Without prior exposure With prior exposure
Treatment | Adjusted Adjusted | K | rroatment | Adjusted Adjusted | F°
Mean CFB Difference (Q2M- Mean CFB Difference (Q2M-
0, o 0, -
(95% Cl) (@2m-Qim) | aiy- (95% CI) (@2m-a1m) | ‘oo
Q2M Q2M
Weok | s | - | .
24 Q1M - Q1M _
[ ] [ ]
el ] eril
Week | NI P S I R [y g
® I Qv |
[ [

CAB: cabotegravir, ITT: intention-to-treat, Q1M: once a month, Q2M: every two months, RPV: rilpivirine

Note: Life Satisfaction min score: 0 (none of the time); max score 100 (all of the time)

For participants without prior: Adjusted mean calculated from an ANCOVA model including the covariates: Baseline
Score, sex at birth (female, male), age (<50, >=50 years) and race (white, non-white). For participants with prior:
Adjusted mean calculated from an ANCOVA model including the covariates: Baseline Score, sex at birth

(female, male), age (<50, >=50 years), race (white, non-white) and prior exposure to CAB+RPV (1 to 24, >24
weeks).

Source: ATLAS-2M CSR"?

B.2.6.1.13. Long-term outcomes with CAB LA + RPV LA Q2M: evidence

from LATTE-2

Evidence from the LATTE-2 phase 2b study shows that CAB LA + RPV LA Q2M remained
well tolerated and efficacious in maintaining virologic suppression at Week 256 (5 years).

Methods

LATTE-2 was a randomised, phase 2b, open-label, multicentre, non-inferiority, parallel-group
study of CAB LA + RPV LA in initially ART-naive adults. The trial consisted of a 20-week
induction period, 96-week maintenance period, extension period, and long-term follow-up. It
was not used to inform the economic model because it is superseded by the results of the
ATLAS-2M phase 3 study and only included ART-naive participants’®-78.

After the induction period, consisting of once-daily oral CAB (30 mg) plus abacavir/lamivudine
(600/300 mg, once daily), participants with plasma HIV-1 RNA <50 copies/mL were
randomised 2:2:1 to either CAB LA + RPV LA Q2M, CAB LA + RPV LA Q1M, or to continue
their oral regimen in the Maintenance Period’6-78,

After the 96-week maintenance period, participants randomised to long-acting treatment
continued their maintenance period regimen into the Extension Period. Participants
randomised to oral therapy in the Maintenance Period were given the choice to switch to either
CAB LA + RPV LA Q2M or Q1M in the Extension Period. At Week 256, further assessments
of participants with virologic success (HIV-1 RNA <50 copies/mL) and protocol-defined
virologic failure (PDVF; two consecutive plasma HIV-1 RNA measurements of at least 200
copies/mL) were conducted”6-78.
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Results

At 32 weeks, CAB LA + RPV LA administered once monthly was as effective as daily oral ART
(CAB 30 mg + ABC/3TC) and had an acceptable safety profile, with no drug-related SAEs and
few AE-related withdrawals.

At Week 96, 87% of participants in the Q1M group and 94% in the Q2M group maintained
virologic suppression, compared with 84% of those who continued oral CAB plus ABC/3TC.
CAB LA + RPV LA was associated with high rates of adherence (98%), providing
reassurance that participants were receiving their treatment as prescribed””.

At Week 160, participants receiving CAB LA + RPV LA Q1M or Q2M successfully maintained
virologic suppression (83% and 90%, respectively). Through 160 weeks, there were two
protocol-defined virologic failures (PDVF), both in the Q2M arm; no additional failures occurred
after Week 48 in any arm’®. This demonstrates the long-term durability and tolerability of CAB
LA + RPV LA Q2M.

At Week 256, 81% of participants randomised to LA therapy at Day 1 and 93% of participants
who switched from oral therapy at Week 100 maintained virologic suppression. No participants
had PDVF after Week 48 in any treatment arm, further demonstrating the durability of CAB LA
+RPV LA as a maintenance therapy®. Similar to Week 96, CAB LA + RPV LA continued to be
associated with high rates of adherence (96% of injections within the dosing window) across
both dosing regimens, which provides further reassurance that participants received their
treatment on time®.

CAB LA + RPV LA was well tolerated through 5 years of treatment for both dosing regimens®.
Long-term adherence to CAB LA + RPV LA

High rates of adherence to injection visits were maintained through 96 weeks of follow-up, with
98% of injections occurring within the +/- 7 day window?®’.

B.2.6.1.14. CAB LA + RPV LA Q2M: evidence from POLAR

Evidence from the POLAR Phase 2b study shows that CAB LA + RPV LA Q2M remained
efficacious in maintaining virologic suppression at Month 129,

Methods

POLAR is a Phase 2b, open-label, multicentre, non-randomised, rollover study of CAB LA +
RPV LA Q2M in ART-experienced participants who received once daily CAB + RPV treatment
in the LATTE study’®.

Virologically suppressed participants, who completed = 312 weeks of oral CAB (30 mg) + RPV
(25 mg) in LATTE, were enrolled and screened for POLAR. Participants were then given the
option to choose treatment with either intramuscular injections of CAB LA + RPV LA Q2M or
oral daily ART for the continued maintenance of virologic suppression. The primary endpoint
of the study was proportion of participants with HIV-1 RNA = 50 copies/mL at Month 127°.

Results
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At Month 12, 98% of participants receiving CAB LA + RPV LA (2% had no virological data)
and 100% of participants receiving daily oral ART maintained virological suppression. Of
participants with available data, none had HIV-1 RNA =250 copies/mL and no participants had
CVF in either arm®.

CAB LA + RPV LA was well tolerated and had a favorable safety profile®.

In total, 88% of participants who had previously received daily oral CAB + RPV expressed a
preference for the injectable regimen during the 12 month maintenance period®. Participants
stated increased convenience (69%) and the frequency of administration (57%) as their most
common reasons for this preference®.

B.2.6.2. Trials of CAB LA + RPV LA Q1M versus current daily oral ART
(ATLAS and FLAIR)

The non-inferiority of CAB LA + RPV LA Q1M to current daily oral ART regimens was
established in the ATLAS Phase 3 study in virally suppressed ART-experienced participants
and the FLAIR Phase 3 study in those who were ART-naive at enrolment and were required
to achieve viral suppression on an induction regimen (Triumeq®) before randomisation to
either CAB LA + RPV LA or continuation of Triumeq®. These studies had similar designs and
a pooled analysis was prespecified. In the submission, the pooled analysis was used in an
indirect treatment comparison to assess the efficacy of CAB LA + RPV LA Q2M relative to
current daily oral ART (see Section B2.9).

Information on ATLAS and FLAIR is taken from the study publications where available, and
from the clinical study report (CSR) where additional detail is required.

B.2.6.2.1. Study design

A summary of the methodology of ATLAS and FLAIR is provided in Table 25.
Table 25. Summary of trial methodology, ATLAS and FLAIR

Trial name ATLAS FLAIR
Location North America, South America, North America, Europe, Asia,
Australia, Europe, Asia, Africa Africa
Phase 3, Randomised, Phase 3, Randomised,
Trial design Multicentre, Parallel-group, Non- Multicentre, Parallel-group, Non-
inferiority, Open-label Study inferiority, Open-Label Study
Eligible participants were 18 years | Eligible participants were 18
of age or older and were HIV-1 years of age or older, had not
Eligibility criteria for infected antiretroviral therapy previously received antiretroviral
participants experienced adults who are therapy, and had a plasma HIV-1
virologically suppressed on a RNA level of 1000 copies/mL or
stable antiretroviral regimen higher at screening.
The study was conducted in 115 The study was conducted in 108
Settings and locations locations across 13 countries. study locations in 11 countries
where data were across North America, Europe
collected (including the UK [7 sites]), Asia,

and South Africa
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Intervention

Oral CAB 30 mg + RPV 25 mg
once daily for four weeks,
intramuscular CAB LA 600 mg
and RPV LA 900 mg for the first
injection. From Week 4 CAB LA
400 mg + RPV LA 600 mg IM
Q1M until withdrawal.

Induction therapy with
ABC/DTG/3TC single-tablet
regimen (Triumeq®). After viral
suppression on induction: Oral
CAB 30 mg + RPV 25 mg once
daily for approximately 4 weeks.
At Week 4 participants received
CAB LA 600mg and RPV LA 900
mg.

From Week 8 participants
received CAB LA 600mg and
RPV LA 900 mg Q1M.

Comparator

Current anti-retroviral regimen (2
NRTIs plus an INSTI, NNRTI, or a
PI)

ABC/DTG/3TC single-tablet
regimen (Triumeq®)

Concomitant
medications

CAB and CAB LA were not to be
co-administered with the following
medicinal products

- the anticonvulsants

carbamazepine,
oxcarbazepine,
phenobarbital, phenytoin

- the antimycobacterials
rifampicin, rifapentine,
rifabutin

- St John’s wort (Hypericum
perforatum).

Chronic use of oral
glucocorticoids must be avoided.

(Full list available in study
protocol)

The following concomitant
medications or therapies were not
permitted at any time during

the study:

- HIV immunotherapeutic

vaccines

- Other experimental agents,
ART drugs not otherwise
specified in the protocol,

- Systemically administered
immunomodulators

- Chronic use of systemic (oral
or parenteral) glucocortioids
must be avoided

- Hepatitis C infection therapy
is prohibited during the
Maintenance Phase before
Week 48; interferon-based
HCV therapy is prohibited
throughout the study.

(Full list available in study
protocol)

Primary outcomes

Proportion of participants with
HIV-1 RNA =50 copies/mL as per
FDA snapshot algorithm at Week
48 (ITT-E population).

Percentage of participants with
HIV-1 RNA =50 copies/mL as per
FDA snapshot algorithm at Week
48 (ITT-E population).

Other outcomes used in
the economic
model/specified in the
scope

Other outcomes reported are
summarised in

Table 7.

The outcomes used to inform the
ITC were:

- HIV-1 RNA <50 copies/mL
- HIV-1 RNA =50 copies/mL

- CDA4+ cell change from
baseline

- Discontinuations

Other outcomes reported are
summarised in

Table 8.

The outcomes used to inform the
ITC were:

- HIV-1 RNA <50 copies/mL
- HIV-1 RNA =50 copies/mL

- CDA4+ cell change from
baseline
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- Discontinuations due to AEs - Discontinuations

- Grade 3-5 non-ISR AEs - Discontinuations due to AEs

- Grade 3-5 non-ISR AEs

The proportion of participants with | The proportion of participants with

virologic failure over time virologic failure over time
including Week 48 and Week 96 including Week 48 and Week 96
was analysed by important was analysed by important
demographic and baseline demographic and baseline

characteristic subgroups factors characteristic subgroups factors
(e.g. age, gender, BMI, race, HIV- | (e.g. age, gender, BMI, race, HIV-
1 subtype, and Baseline CD4+ 1 subtype, and Baseline CD4+
cell counts). cell counts).

Changes from baseline in CD4+ Changes from baseline in CD4+
lymphocyte count at Week 48 and | lymphocyte count at Week 48 and
Week 96. Week 96.

ART: antiretroviral therapy, BMI: body mass index, CAB: cabotegravir, CD4+: cluster of differentiation 4, FDA:
Food and Drug Administration, HCV: hepatitis C virus, LA: long acting, RPV: rilpivirine, Q1M: once a month,
Q2M: every two months

Source: ATLAS protocol®®, FLAIR protocol'®, Swindells et al.??, Orkin et al.®®

Pre-planned subgroups

B.2.6.2.1.1. ATLAS

ATLAS is a phase 3, randomised, open-label, multicentre, parallel-group, non-inferiority study
designed to assess the antiviral activity and safety of CAB LA + RPV LA regimen every 4
weeks (Q1M) compared with maintenance of current ART®7: 9,

The primary objective of ATLAS was to establish if individuals virally suppressed on current
oral ART remain suppressed upon switching to CAB LA + RPV LA. Participants were
randomised (1:1) into the Maintenance Phase to either continue current ART or switch to
initiate oral therapy with CAB 30mg + RPV 25 mg once daily for four weeks followed by
monthly CAB LA + RPV LA injections. Following the Maintenance phase at Week 52, those
who were randomised to continue their current ART regimen were given an option to switch
to CAB LA + RPV LA injections. Participants who switched, started the transition with 4 weeks
of oral CAB + RPV therapy at Week 52, and received the first CAB LA + RPV LA injections at
Week 56. The primary endpoint of ATLAS was virologic failure at Week 48%"- %, The study
design of ATLAS is shown in Figure 4.
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Figure 4. ATLAS study design schematic

Screening phase Maintenance phase Extension phase®

Oral CAB

Randomization /
(N o +RPV
N = 570 PI, NNRTI, or INSTI current ART

PI, NNRTI, or INSTI-
based regimen with —
2 NRTI backbone?

— CAB LA + RPV LA Extension phase®
\ Oral CAB + RPV
Q4W —— Q4W ——
Week Day 1 4a 4b 48 52 56a 56b 96
L1 1 L1 1 1 |
Key r 1 ——
study Primary endpoint Secondary endpoint

events

Abbreviations: ART, antiretroviral therapy; ATLAS, Antiretroviral Therapy as Long-Acting Suppression; CAB,
cabotegravir; HIV, human immunodeficiency virus; INSTI, integrase strand transfer inhibitor; LA, long-acting;
NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor; PI,
protease inhibitor; Q4W, every 4 weeks (Q1M); RPV, rilpivirine.

@ Must be receiving uninterrupted current regimen (either the initial or second combination ART regimen) for at
least 6 months before screening. Documented evidence of at least 2 plasma HIV RNA measurements <50
copies/mL in the 12 months before screening: one within the 6- to 12-month window, and one within 6 months
before screening. No history of virologic failure. No evidence of viral resistance based on the presence of any
resistance-associated major INSTI or NNRTI mutation (except K103N) from prior genotype assay results. No
current or prior history of etravirine use.

b INSTI-based regimen excludes abacavir/dolutegravir/lamivudine (Triumeq®), and INSTI therapy was capped at
approximately 40% of study enrolment for current ART.

¢ Optional extension phase to CAB LA + RPV LA at Week 52 for participants randomised to current ART. Most
participants in the extension phase rolled over to the ATLAS-2M trial.

d Participants who withdrew from CAB LA + RPV LA arm were required to go into a 52-week long-term follow up
phase.

Source: ATLAS protocol®®
B.2.6.2.1.2. FLAIR

FLAIR is a phase 3, multiphase, randomised, open-label, multicentre, parallel-group, non-
inferiority study in adults who were ART-naive at recruitment. Participants who achieved
virologic suppression on the ABC/DTG/3TC single-tablet regimen (Triumeg®) in the induction
phase were randomised to receive CAB LA 400mg + RPV LA 600mg every 4 weeks (Q1M;
after oral lead-in) or continue on the induction regimen. The primary endpoint was the
proportion of participants defined as virologic failures by the Snapshot algorithm at 48 weeks®
100, Study design of FLAIR is shown in Figure 5.
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Figure 5. FLAIR Study design schematic

Screening phase Induction phase Maintenance phase Extension phase?®

Randomization 1:1 / Oral CAB
N =570 + RPV
ABC/DTG/3TC
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HIV-1 RNA >1000 copies/mL 3TC single-

any CD4 (n = 620) tablet
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CAB LA + RPV LA® =t
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Weok -20 —4  4a 4b8 24 48 96 100 I 108
| /L | | | | | /11 |

Key llf 1 r /\ﬁll r—/\%
study Confirm HIV-1 RNA <50 copies/mL  Primary endpoint Secondary endpoint

events

ABC/DTG/3TC, abacavir/dolutegravir/lamivudine; ART, antiretroviral therapy; CAB, cabotegravir; CD4, cluster of
differentiation 4; FLAIR, First Long-Acting Injectable Regimen; HIV-1, human immunodeficiency virus type 1; LA,
long-acting; RNA, ribonucleic acid; RPV, rilpivirine; Q4W, every 4 weeks (Q1M).

a Optional switch to CAB LA + RPV LA at Week 100 for participants randomised to ABC/DTG/3TC.

b Participants who withdrew from intramuscular CAB LA + RPV LA treatment were required to enter the 52-week
long-term follow up phase.

Source: FLAIR protocol'%°

B.2.6.2.2.

Key eligibility criteria for ATLAS and FLAIR are provided in Table 26 and Table 27,
respectively.

Eligibility criteria

Table 26. Inclusion and exclusion criteria for ATLAS

Key inclusion criteria

Key exclusion criteria

e HIV-1 positive, men or women aged 18
years or greater

e On uninterrupted current regimen (either the
initial or second ART regimen) for at least 6
months prior to Screening. Any prior switch
must NOT have been done for treatment
failure (HIV-1 RNA =400 copies/mL).

e Documented evidence of at least 2 plasma
HIV-1 RNA measurements <50 copies/mL
in the 12 months prior to Screening:

o 1 within the 6- to 12-month window,
and

o0 1 within 6 months prior to Screening

e Plasma HIV-1 RNA <50 copies/mL at
Screening

e Capable of giving signed informed consent

Pregnant, breastfeeding or planning to
become pregnant or breastfeed during the
study

Within 6 months prior to Screening and after
confirmed suppression to <50 copies/mL on
current ART regimen, any plasma HIV-1
RNA measurement =250 copies/mL

Within the 6- to 12-month window prior to
Screening and after confirmed suppression
to <50 copies/mL, any plasma HIV-1 RNA
measurement >200 copies/mL, or 2 or more
plasma HIV-1 RNA measurements =50
copies/mL

Any drug holiday during the window
between initiating first HIV ART and 6
months prior to Screening, except for brief
periods (less than 1 month) where all ART
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was stopped due to tolerability and/or safety
concerns

¢ Any switch to a second-line regimen due to
virologic failure to therapy

e Abacavir/dolutegravir/lamivudine,
(ABC/DTG/3TC) as current ART regimen

¢ A history of use of any regimen consisting of
only single NNRTI therapy, or only single or
dual NRTI therapy prior to starting current
ART

e Any evidence at screening of active CDC
stage 3 disease; known moderate to severe
hepatic impairment, unstable liver disease,
history of liver cirrhosis, evidence of HBV
infection; any pre-existing physical or
mental condition that may interfere with the
participant’s ability to comply with the
dosing schedule; ongoing malignancy other
than cutaneous Kaposi's sarcoma, basal
cell carcinoma, resected non-invasive
cutaneous squamous cell carcinoma, or
cervical, anal or penile intraepithelial
neoplasia; any condition that may interfere
with the absorption, distribution, metabolism
or excretion of the drug or render the
participant unable to receive study
medication; ALT >3 times ULN; clinically
significant cardiovascular disease

e Exposure to an experimental drug and/or
experimental vaccine within 28 days or
5 half-lives of the test agent

e Any evidence of primary resistance to
NNRTIs or any known resistance to INSTls

¢ Any verified Grade 4 laboratory abnormality;
any acute laboratory abnormality at
screening; estimated creatinine clearance
<50 mL/min/1.73 m?

e  Current participation in another
interventional study

ALT: alanine aminotransferase, ART: antiretroviral therapy, ATLAS: Antiretroviral Therapy as Long-Acting
Suppression, CDC: Centers for Disease Control and Prevention, HBV: hepatitis B virus, HIV: human
immunodeficiency virus, INSTI: integrase strand transfer inhibitor, NNRTI: non-nucleoside reverse
transcriptase inhibitor, RNA: ribonucleic acid, TB: tuberculosis, ULN: upper limit of normal

Source: ATLAS protocol®®, Swindells et al.5”

Table 27. Inclusion and exclusion criteria for FLAIR

Key inclusion criteria Key exclusion criteria
e HIV-1 infected, ART-naive men or women o Women who are pregnant, breastfeeding or
aged 18 years or greater plan to become pregnant or breastfeed
e HIV-1 infection as documented by Screening during the study
plasma HIV-1 RNA 21000 copies/mL ¢ Any evidence at screening of an active CDC
Stage 3 disease; known moderate to severe
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e Antiretroviral-naive (< 10 days of prior
therapy with any ART following a diagnosis
of HIV-1 infection)

e Female participants were to be non-
pregnant, non-lactating and had to be either
of non-reproductive potential or of
reproductive potential and agree to follow
one of the options listed in the Modified List
of Highly Effective Methods for Avoiding
Pregnancy in Females of Reproductive
Potential

hepatic impairment; unstable liver disease;
history of liver cirrhosis; any pre-existing
physical or mental condition that may
interfere with the participant’s ability to
comply with the dosing schedule; evidence
of HBV infection; ongoing malignancy other
than cutaneous Kaposi's sarcoma, basal cell
carcinoma, resected non-invasive cutaneous
squamous cell carcinoma, or cervical, anal or
penile intraepithelial neoplasia; any condition
that may interfere with the absorption,

distribution, metabolism or excretion of the
drug or render the participant unable to
receive study medication; ALT >3 times ULN;
clinically significant cardiovascular disease

e Exposure to an experimental drug and/or
experimental vaccine within 28 days or
5 half-lives of the test agent

e Any evidence of primary resistance to
NNRTIs or any known resistance to INSTIs

¢ Any verified Grade 4 laboratory abnormality;
any acute laboratory abnormality at
screening; estimated creatinine clearance
<50 mL/min/1.73 m?

e Current participation in other interventional
study

¢ Capable of giving signed informed consent

ALT: alanine aminotransferase, ART: antiretroviral therapy, CAB: cabotegravir, CD4: cluster of differentiation
4, CDC: Centers for Disease Control and Prevention, HBV: hepatitis B virus, FLAIR: First Long-Acting
Injectable Regimen, HIV: human immunodeficiency virus, INSTIs: integrase strand transferase inhibitors, LA:
long-acting, NNRTI: non-nucleoside reverse transcriptase inhibitor, RNA: ribonucleic acid, RPV: rilpivirine, TB:
tuberculosis, ULN: upper limit of normal

Source: FLAIR Protocol'%, Orkin et al.%8

B.2.6.2.3. Statistical analysis and definition of study groups

A summary of the statistical analysis of ATLAS and FLAIR is provided in Table 28.

Table 28. Statistical analysis and definition of study groups in ATLAS and FLAIR

ATLAS FLAIR
Hypothesis To demonstrate the non-inferior To demonstrate that the antiviral effect
objective antiviral activity of switching to of oral ABC/DTG/3TC (current ART)
intramuscular CAB LA + RPV LA | followed by intramuscular CAB LA +
every 4 weeks (monthly) RPV LA regimen was non-inferior to
compared to continuation of continuation of ART at Week 48 of
current first line antiretroviral maintenance treatment.
regimen over 48 weeks in HIV-1
infected antiretroviral therapy
(ART)-experienced participants.
Analysis The primary analysis set for The primary analysis set for efficacy
populations efficacy endpoints was based on endpoints was based on the ITT-E
the ITT-E population consisting of | population consisting of all randomly
all randomly assigned participants | assigned participants who receive at
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who receive at least one dose of
study drug. Participants were
assessed according to their
randomised treatment, regardless
of the treatment they received.

least one dose of study drug.
Participants were assessed according
to their randomised treatment,
regardless of the treatment they
received.

Statistical
analysis of
primary endpoints

Comparison at a one-sided 2.5%
level of significance. Treatment
with CAB-LA+RPV LA was
declared non-inferior to current
ART if the upper end of a two-
sided 95% CI for the difference
between the two groups in
virologic failure rates at Week 48
lies below 6%. Adjusted estimates
of the difference in the rate of
failures between the two arms
was presented along with Cls
based on a stratified analysis
using CMH weight.

Comparison at a one-sided 2.5% level
of significance. Treatment with CAB LA
+ RPV LA was declared non-inferior to
current ART if the upper end of a two-
sided 95% CI for the difference between
the two groups in virologic failure rates
at Week 48 lies below 6%. Adjusted
estimates of the difference in the rate of
failures between the two arms was
presented along with Cls based on a
stratified analysis using CMH weight.

Statistical Evaluation of the proportion of Evaluation of the proportion of
analysis of key responders (HIV-1 RNA <50 responders (HIV-1 RNA <50 copies/mL
secondary copies/mL per Snapshot) at Week | per Snapshot) at Week 48 using the
endpoints 48 using a CMH test stratified by same analysis method and stratification
baseline third agent class (INSTI, | factors as specified for the primary
NNRTI, or PI) and sex at birth. A endpoint. A noninferiority margin of -
non-inferiority margin of -10% was | 10% was used for this secondary
used for this secondary comparison, where if the lower limit of
comparison, where if the lower the 95% CI of the difference in
limit of the 95% CI of the responder rate between the two
difference in responder rate treatment groups was greater than
between the two study arms is minus 10%, non-inferiority would be
greater than minus 10%, non- demonstrated.
inferiority was demonstrated.
Statistical Descriptive summary Descriptive summary
analysis of safety
endpoints

Sample size and
power calculation

This study planned to randomise
approximately 285 participants
per arm. Assuming the true
virologic failure rate is 3% for the
CAB LA + RPV LA injectable
regimen and 2% for current ART
arm, a non-inferiority margin of
6%, and a 2.5% one-sided
significance level, this provided
approximately 97% power to
show non-inferiority for the
proportion of participants with
virologic failure (per FDA’s
snapshot algorithm for assessing
HIV-1 RNA =50 copies/mL) at
Week 48.

This sample size also provided at
least 90% power to show non-
inferiority in the proportion of
participants with plasma HIV-1

This study planned to randomise
approximately 285 participants per
treatment group. Assuming the true
proportion of participants with Snapshot
HIV-1 RNA =50 copies/mL was 3% for
the CAB LA + RPV LA treatment group
and 2% for the current ART group, a
non-inferiority margin of 6%, and a
2.5% 1-sided significance level, this
provided approximately 97% power to
show non-inferiority for the proportion of
participants with Snapshot HIV-1 RNA
=50 copies/mL at Week 48.

The sample size of 285 participants per
arm also provides at least 90% power to
show non-inferiority in the proportion of
participants with plasma HIV-1 RNA
<50 copies/mL (per FDA’s Snapshot
algorithm) at Week 48 over a range of
true response rates, based on a -10%

Company evidence submission template for Long-acting cabotegravir plus long-acting rilpivirine (CAB
LA + RPV LA) for the treatment of HIV

© ViiV (2021) All rights reserved Page 70 of 179



RNA <50 copies/mL (per FDA’s
snapshot algorithm) at Week 48
over a range of true response
rates, on the basis of a -10% non-
inferiority margin and 2.5% one-
sided significance level.

Assuming true response rates for
the CAB LA + RPV LA arm and
current ART arm are both 87%,
the power is at least 94% to show
non-inferiority for this key
secondary endpoint.

non-inferiority margin and 2.5% one-
sided significance level. Assuming true
response rates for the CAB LA + RPV
LA arm and current ART arm were both
87%, the power is at least 94% to show
non inferiority for this key secondary
endpoint.

withdrawals

Combined Data from this study was The combined sample size from both
analysis combined with that of FLAIR to studies (570 pooled per group) provided
assess non-inferiority using a 4% | 90% power, under the assumptions
non-inferiority margin. described, to show non-inferiority for the
The combined sample size from proportion of participants with Snapshot
both studies (570 pooled per arm) HIV-1 RNA =50 copies/mL at Week 48.
provided 90% power, under the
assumptions described above, to
show non-inferiority for the
proportion of participants with
virologic failure (per FDA’s
snapshot algorithm for assessing
HIV-1 RNA = 50 copies/mL) at
Week 48.
Handling of LOCF imputation LOCF imputation
missing data and
participant

ART: antiretroviral therapy, CAB: cabotegravir, CMH: Cochran-Mantel Haenszel, FLAIR: First Long-Acting
Injectable Regimen, HIV: human immunodeficiency virus, INSTIs: integrase strand transferase inhibitors, LA:
long-acting, NNRTI: non-nucleoside reverse transcriptase inhibitor, LOCF: last observation carried forward,
RNA: ribonucleic acid, RPV: rilpivirine, TB: tuberculosis, ULN: upper limit of nhormal

Source: ATLAS Protocol®® and CSR3, FLAIR Protocol'® and CSR&°, Swindells et al.®?, Orkin et al.%®

B.2.6.2.4. Participant disposition and baseline characteristics

B.2.6.2.4.1. ATLAS

A total of 618 participants were randomised (1:1) to receive CAB+RPV (n=310) or continue
current ART (N=308) during the Maintenance phase. The ITT and safety populations included
616 participants (N=308 at each group).

A summary of participant disposition is provided in Table 29. The proportion of participants
withdrawn during the maintenance phase was low and comparable between the two treatment
groups (Q1M: 26 participants [8%]; oral ART: 18 participants [6%)]). For participants in the
Q1M group, the most common reasons for withdrawal were AEs (13 participants [4%] and
protocol deviations (5 participants [2%]). For participants in the current ART group, the most
common reasons for withdrawal were withdrawal by participant (5 participants [2%]); AEs (5
participants [2%]), and lack of efficacy (4 participants [1%])3 ¢".

Baseline characteristics of participants are summarised in Table 30.
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Table 29. Participant disposition - ATLAS

CAB + RPV current ART
(N=308) (N=308)
Participant status, n (%)
Ongoing 1(<1) 0
Completed 281 (91) 290 (94)
Withdrawn 26 (8) 18 (6)
Primary/sub-reason for study withdrawal, n (%)
AE 13 (4) 5(2)
Lack of efficacy 3 (<1) 4 (1)
Protocol Defined CVF 3 (<1) 4 (1)
Protocol deviation 5(2) 3(<1)
Non-compliance with study treatment 1(<1) 0
Non-compliance with protocol 2 (<1) 2 (<1)
procedures
Pregnancy 2 (<1) 1(<1)
Protocol specified withdrawal criteria met, 1(<1) 0
n (%)
Participant met the GSK-defined liver 1(<1) 0
chemistry stopping criteria
Lost to follow-up, n (%) 1(<1) 1(<1)
Physician decision 2 (<1) 0
Withdrawn by participant 1(<1) 5(2)
Outcome of adverse events which led to study withdrawal, n (%)
Fatal 0 1(<1)
Non-fatal 13 (4) 4 (1)
ART: antiretroviral therapy, CAB: cabotegravir, CVF: collagen volume fraction, RPV: rilpivirine
a. Participants may have only 1 primary reason for withdrawal.
b. Percentages for sub reasons may sum to more or less than 100%. Participants may have more than 1
sub reason underneath a single primary reason. Participants are not required to indicate sub reasons.
Source: ATLAS CSR? , Swindells et al.®”
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Table 30. Baseline characteristics in ATLAS

Characteristic CAB+RPV (N=308) Current ART (N=308)
Age (years), n

Mean (SD) 41.6 (9.99) 43.2 (11.43)
Min, max. 21,74 18,82
Age group (years), n (%)

<35 80 (26) 80 (26)
35 to <50 162 (53) 132 (43)
=50 66 (21) 96 (31)
Sex at birth, n (%)

Female 99 (32) 104 (34)
Male 209 (68) 204 (66)
Race, n (%)

White 214 (69) 207 (67)
Non-White 94 (31) 101 (33)
BMI (kg/m?)

Mean (SD) 26.2 (5.1) 26.7 (5.8)
ART: antiretroviral therapy, BMI: body mass index, CAB: cabotegravir, RPV: rilpivirine

Source: ATLAS CSR?, Swindells et al. (2020)'!

B.2.6.2.4.2. FLAIR

A total of 631 participants entered the Induction phase, of which 566 completed the phase and
were randomised into the Maintenance Phase (CAB + RPV 283 participants; current ART 283
participants). At the time of the data cut for the CSR, the number of participants ongoing in the
Maintenance Phase was similar in both treatment groups (CAB + RPV 258 [91%]; current ART
261 participants [92%])ee.

A summary of patient disposition is shown in Table 31. The proportion of participants
withdrawn during the Maintenance Phase was low and comparable between the two treatment
arms (CAB + RPV 25 [9%]; current ART 22 [8%]). For the CAB + RPV group, the most
common reasons for withdrawal were AEs (9 participants [3%]), lack of efficacy (5 participants
[2%]) and withdrawal by participant (7 participants [2%]). For the current ART group, the most
common reasons for withdrawal were physician decision (5 participants [2%)]) and withdrawal
by participants (7 participants [2%])8 102,
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Table 31. Participant disposition - FLAIR

CAB + RPV current ART
(N=283) (N=283)
Participant status, n (%)
Ongoing 258 (91) 261 (92)
Completed 0 0
Withdrawn 25 (9) 22 (8)
Primary/sub-reason for study withdrawal, n (%)
AE 9 (3) 4 (1)
Lack of efficacy 5(2) 3(1)
Protocol Defined CVF 5(2) 3(1)
Protocol deviation 0 1(<1)
Prohibited medication use 0 1(<1)
Lost to follow-up 2 (<1) 2 (<1)
Physician decision 2 (<1) 5(2)
Pregnancy 0 1(<1)
Other 2 (<1) 4 (1)
Withdrawal by participant 7 (2) 7(2)
Lost to follow-up 2 (<1) 2 (<1)
Outcome of adverse events which led to study withdrawal, n (%)
Fatal 0 0
Non-fatal 9 (3) 4 (1)
ART: antiretroviral therapy, CAB: cabotegravir, CVF: collagen volume fraction, RPV: rilpivirine
a. Participants may have only 1 primary reason for withdrawal.
b. Percentages for sub reasons may sum to more or less than 100%. Participants may have more than 1
sub reason underneath a single primary reason. Participants are not required to indicate sub reasons.
Source: FLAIR CSR®, Orkin et al®®
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Table 32. Baseline characteristics in FLAIR

Characteristic

CAB + RPV (N=283)

Current ART (N=283)

Age (years), n

Mean (SD) 35.9 (10.17) 36.0 (9.82)
Min, max. 19, 68 18, 68
Age group (years), n (%)

<35 143 (51) 145 (51)
35 to <50 107 (38) 109 (39)
=250 33 (12) 29 (10)
Sex at birth, n (%)

Female 63 (22) 64 (23)
Male 220 (78) 219 (77)
Race, n (%)

White 216 (76) 201 (71)
Non-White 67 (24) 80 (28)
Missing 0 2 (<1)
BMI (kg/m?)

Mean (SD) 25.1 (4.4) 24.9 (4.9)

ART: antiretroviral therapy, BMI: body mass index, CAB: cabotegravir, RPV: rilpivirine
Source: FLAIR CSR®, Orkin et al®®

B.2.6.2.5.

Results: HIV-1 RNA 250 copies/mL at Week 48 (primary
endpoint)

Results are presented for the pooled analysis. This analysis was pre-specified in the study
protocols (see Table 28). The pooled analysis demonstrated that Q1M CAB LA + RPV LA is
non-inferior to current ART in maintaining virologic suppression in participants with HIV-1
infection at Week 48 (Table 33). The non-inferiority endpoint was achieved, with the upper
bound of the 95% CI for the adjusted treatment difference below 4%3.
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Table 33. Proportion of participants with HIV-1 RNA 250 copies/mL at Week 48, ITT-E
population

Pooled ATLAS + FLAIR
Q1M Current ART
(N=591) (N=591)
- > i
HIV-1 RNAO_ 50 copies/mL per total 11/591 (1.9) 10/591 (1.7)
assessed (%)
Week 48 . . . o
Difference in proportion (95% CI) 0.17 (-1.34-1.68)
Adjusted difference in proportion (95% ClI) 0.16 (-1.35-1.67)
ART: antiretroviral therapy, HIV: human immunodeficiency virus, Q1M: once a month, RNA: ribonucleic acid
Source: Rizzardini et al .8

B.2.6.2.6. Results: HIV-1 RNA <50 copies/mL, ITT-E population

Q1M CAB LA + RPV LA was non-inferior to current ART on the endpoint of viral load <50
copies/mL at Week 48 (Table 34). These results are consistent with the results of the
primary endpoint analysis (above)?'.

Table 34. Proportion of participants with viral load <50 copies/mL at Week48, ITT-E
population

Pooled ATLAS + FLAIR
Q1M Current ART
(N=591) (N=591)
Plasma HIV-1 RNA <50 copies/mL (%) 550/591 (93) 558/591 (94)
Week 48 Difference in proportion (95% CI) -1.35 (-4.11-1.41)
Adjusted difference in proportion (95% ClI) -1.37 (-4.12-1.39)

ART: antiretroviral therapy, HIV: human immunodeficiency virus, Q1M: once a month, RNA: ribonucleic acid
Source: Rizzardini et al.8

B.2.6.2.7. Results: Health-related quality of life and patient-reported

outcomes

SF-12 and SF-6D

HRQoL in ATLAS and FLAIR was assessed with the 12-item Short Form Health Survey (SF-
12), which measures general health status and degree of mental health distress'%3. Physical
and mental component SF-12 scores for ATLAS and FLAIR at Week 24 and Week 48 are
shown in Table 35 and Table 36, respectively.
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Table 35. Treatment difference in SF-12 (Physical Component) scores — FLAIR and

ATLAS
ATLAS FLAIR
Treatme MAdJUSte? Afdj usted Treatme | Adjusted Mean AdJUSted
nt ean (95% Difference nt (95% Cl) Difference
Cl) (95% CI) (95% Cl)
CAB + CAB +
rev (- | | T | o
Wee | 286) 251)
k24 | current current |
(n=288) (n=253)
CAB + CAB +
rrv | | o,
Wee | (n=288) (n=252)
k48 [ current current * |
ART I 1 ART
(n=295) (n=258)
ART: antiretroviral therapy, CAB: cabotegravir, SD: standard deviation, RPV: rilpivirine
Source: ATLAS CSR3, FLAIR CSRé8°

Table 36. Treatment difference in SF-12 (Mental Component) scores — FLAIR and

ATLAS
ATLAS FLAIR
Treatmen Adjusted Adjusted Treatmen
t Mean (95% Difference t Mean (SD) Median (Range)
Cl) (95% ClI)
CAB + CAB +
RPV (n= * * RPV (n=
Wee | 289) 251)
k24 | current current |
(n=286) (n=253)
CAB + CAB +
RPV * * BPV
Wee | (n=291) (n=252)
k48 | current current |
ART * I ART
(n=293) (n=258)
ART: antiretroviral therapy, CAB: cabotegravir, SD: standard deviation, RPV: rilpivirine
Source: ATLAS CSR3, FLAIR CSReg°

In a post hoc analysis, SF-12 values from the trials were used to derive SF-6D (SF-12) utilities
via a published algorithm. Between-treatment differences in SF-6D values were then explored
as a post-hoc analysis”". Full details of the post hoc analysis are provided in Appendix N. In
brief, the algorithm by Brazier and Roberts (2004)'%* was applied to SF-12 values captured in
ATLAS and FLAIR.
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Derived SF-6D scores for pooled ATLAS and FLAIR are presented in Table 37. An ANCOVA
model was selected to perform statistical analysis of the treatment difference in SF-6D utility
scores, adjusting for covariates: age, sex, race, and CD4+ count. At baseline
between treatment groups was observed in SF-6D  scores

I i SF-6D scores favouring CAB LA + RPV LA were observed

at Week 24 and Week 48, showing a utility advantage of || points

I o' CAB LA + RPV LA vs daily oral treatment with current ART

(Table 38).

Table 37. Derived SF-6D scores - Pooled ATLAS and FLAIR (ITT-E Population)

Treatment Mean (SD) Median (Range)
. CAB + RPV (n= 556)
Baseline
current ART (n=552)
CAB + RPV (n=572)
Week 24
current ART (n=552)
CAB + RPV (n=544)
Week 48

current ART (n=552)
CAB: cabotegravir, SD: standard deviation, RPV: rilpivirine

Table 38. Treatment difference in SF-6D utility scores — Pooled ATLAS and FLAIR (ITT-
E Population)

Adjusted p-value (CAB
Treatment Adjusted Mean Difference (CAB +RPV - Current
(95% Cl) +RPV - Current ART)
ART)
Week | SAB * RPT (02 %) — -
24 current ART (n=546)
o AT — -
48 current ART (n=548)
ART: antiretroviral therapy, CAB: cabotegravir, Cl: confidence interval, RPV: rilpivirine

Other patient-reported outcomes

Participants treated with CAB LA + RPV LA reported statistically significant improvements in
treatment satisfaction compared with participants treated with current ART for the HIVSTQs
Score, HIVSTQs Score change and the ACCEPT score (Table 39 to Table 41). An overview
of these instruments is given in Section B.2.6.1.12, where their use in ATLAS-2M is described.

In ATLAS at Week 48, 86% (n= 266/308) of participants preferred monthly CAB LA + RPV LA
over the daily oral treatment they received prior to study entry3. Out of the subjects who
completed the preference question, 97% (n=266/273) selected CAB LA + RPV LA over daily
oral therapy as their preferred HIV treatment at Week 483.
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Table 39. Change from Baseline (CFB) in Total HIVSTQs Score by Visit —-Pooled
ATLAS and FLAIR (ITT-E Population)

Adjusted Difference p-value (CAB +
Treatment Adjusted Mean (CAB + RPV - RPV - Current
CFB (95% ClI) Current ART) ART)
Week CAB + RPV (n= 557)
24 Current ART (n=552) o .
Week CAB + RPV (n=557)
44 Current ART (n=552) o .

ART: antiretroviral therapy, CAB: cabotegravir, CFB: change from baseline, RPV: rilpivirine
Source: Integrated Summary of Efficacy”

Table 40. Total HIVSTQc Score Change at Week 48 — Maintenance Phase (ITT-E

Population)
Adjusted Difference p-value (CAB
Treatment Adjusted Mean (CAB +RPV - +RPV - Current

CFB (SE) Current ART) ART)

Week CAB + RPV (n= 263) 29.6 (0.49)
4.1(2.8-5.5 <0.001

48 current ART (n=266) 25.5 (0.48) ( )
ART: antiretroviral therapy, CAB: cabotegravir, CFB: change from baseline, RPV: rilpivirine
Source: Integrated Summary of Efficacy’®, EPAR"

Table 41. Change from Baseline (CFB) in General Acceptance Domain of the ACCEPT
— Pooled ATLAS and FLAIR (ITT-E Population)

Adjusted Difference p-value (CAB
Treatment Adjusted Mean | (CAB +RPV - +RPV - Current
CFB (95% Cl) | Current ART) ART)
CAB + RPV (n= 555)
Week 8
ek S I"current ART (n=546) .
Week CAB + RPV (n=558)
24 current ART (n=552) .
Week CAB + RPV (n=557)
48 current ART (n=562) .
ART: antiretroviral therapy, CAB: cabotegravir, CFB: change from baseline, RPV: rilpivirine
Source: Integrated Summary of Efficacy”

B.2.6.2.8. Long-term efficacy data from ATLAS and FLAIR

Long-term follow-up shows that high efficacy and treatment satisfaction are maintained over
time. Of the participants in ATLAS who completed the Maintenance Phase (to Week 52) in
either treatment arm, almost all decided to remain on or switch to LA therapy and participate
in the Extension Phase. Most participants then transitioned to ATLAS-2M as they became
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eligible, but of the 52 remaining in ATLAS at week 96, only 1 had HIV-1 RNA 250 copies/mL
at the Week 96 data analysis (HIV-1 RNA of 173 copies/mL at Week 92) and none met the
criteria for confirmed virologic failure.

In FLAIR, CAB LA + RPV LA demonstrated high efficacy through Week 96 and 124 and was
non-inferior to the continuation of daily oral current ART'%. At Week 96, virologic failure was
confirmed in 4 participants (1.4%) receiving CAB LA + RPV LA and 4 participants (1.4%)
receiving daily oral current ART, with no new cases of virologic failure in participants receiving
CAB LA + RPV LA after Week 48. CAB LA + RPV LA was associated with a high rate of
adherence at Week 96, with 97% of injections given to participants within the + 7 day allowed
dosing window®. Of the participants in FLAIR who completed the Maintenance Phase (to
Week 100) in either treatment arm, almost all decided to remain on or switch to LA therapy
and participate in the Extension Phase'%. At Week 124, only 1 participant (0.4%) in the direct
to injection group of the Extension Switch Population had confirmed virologic failure, while
none in the oral lead-in group showed virologic failure06. 197,

Treatment satisfaction and preference for the long-acting regimen remained high in both
trials06. 108,

B.2.7. Subgroup analyses

B.2.7.1. Prespecified subgroup analyses in ATLAS-2M

In ATLAS-2M, pre-specified subgroup analyses were carried out for the primary endpoint and
the plasma HIV-1 RNA <50 copies/mL at Week 48 Snapshot Algorithm secondary endpoint.
Subgroups analysed were randomisation stratification factors (prior exposure to CAB + RPV:
0 weeks, 1-24 weeks, and >24 weeks), and demographic and baseline characteristics
(demographic factors, baseline viral load, baseline CD4+ lymphocyte count, and participating
countries)’®.

o Treatment differences for the primary endpoint and the Week 48 Snapshot endpoint
for each randomisation stratification stratum support the non-inferiority of Q2M vs.
Q1M dosing.

¢ No statistically significant difference between the two treatment arms was observed for
the proportion of participants with HIV-1 RNA =50 (Snapshot algorithm) at 48 Weeks
in any of these subgroups.

o The relatively small sample size limits the ability to make a robust conclusion regarding
subgroup analyses.

A summary of the results for protocol-specified subgroups in ATLAS-2M is presented in
Appendix E. The effect of third agent in the previous regimen was addressed as part of the
indirect treatment comparison presented in Section B.2.9.

B.2.7.2. Post-hoc analysis of outcomes in women

Women are often under-represented in clinical trials of ART in HIV. A post-hoc analysis
examining the efficacy, safety, and treatment satisfaction outcomes for women (i.e. those of
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female sex at birth) participating in the ATLAS-2M study vs men at Week 48 was published
as a conference presentation?®.

CAB LA + RPV LA Q2M and Q1M demonstrated high and similar rates of efficacy in women
and men:

e Proportions of women and men with HIV-1 RNA 250 copies/mL were similar between
groups (adjusted differences [95% ClI], 3.5% [0.4 to 6.6] for women and -0.3% [-1.8
to 1.3] for men).

¢ HIV-1 RNA <50 copies/mL was maintained in the majority of women and men in each
group (adjusted differences [95% CI], 0.4% [-6.2 to 7.1] for women and 0.8% [-2.3 to
4.0] for men).

o There were no notable or statistically significant differences between women and men
in safety, tolerability or treatment satisfaction.

Female sex at birth had no significant association with confirmed virologic failure in
the multivariable analysis described in Section B.2.6.1.9 above.

B.2.8. Meta-analysis

B.2.8.1. Pooled analysis of ATLAS and FLAIR

The results of the pooled analysis of key virologic endpoints in ATLAS and FLAIR are
presented in Section B.2.6.2.5 and B.2.6.2.6. This analysis was pre-specified in the study
protocols (see Table 28), and formed part of the Integrated Summary of Efficacy prepared for
regulatory purposes.

B.2.9. Indirect and mixed treatment comparisons

Key points
e CAB LA + RPV LA Q2M is not statistically different to current ART after 48 weeks on
any of the outcomes analysed (virologic suppression, change from baseline in CD4+
cell count, AE-related outcomes) .

e Further, there were no significant differences in virologic suppression or lack of
virologic suppression for any baseline third active drug class subgroups.

e CAB LA + RPV LA Q2M was thus found to be non-inferior to daily oral ART.

No trial-based comparison between CAB LA + RPV LA Q2M and daily oral standard of care
ART is available, and an indirect treatment comparison (ITC) was therefore required to inform
the economic modelling.
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B.2.9.1. Indirect treatment comparison

To inform the economic modelling, an ITC was performed to compare CAB LA + RPV LA Q2M
with current oral ART in virologically suppressed treatment-experienced HIV-infected
individuals for snapshot endpoints at 48 weeks after treatment switch®. The ITC was
published at a recent conference® and is to be submitted for journal publication. The
methodology is described in full in Appendix D.

B.2.9.1.1. Identification and selection of studies

Relevant articles were identified from PubMed/MEDLINE, Embase, and clinicaltrials.gov via
previous and current systematic reviews (see Appendix D). The comparator of interest to CAB
LA + RPV LA Q2M is current oral ART. The ATLAS-2M trial compares CAB LA + RPV LA
Q2M with CAB LA + RPV LA Q1M. ATLAS and FLAIR are the only trials, which include a CAB
LA + RPV LA Q1M arm to provide a link between Q2M and current oral ART (Table 42). The
characteristics of these trials are reported in Section B.2.6.2.

Pooled data from ATLAS and FLAIR studies (n=591 per treatment group), and data from
participants with no prior CAB + RPV exposure (n=327 per treatment group) in the ATLAS-2M
trial, were used to inform the analysis.

Table 42 Summary of the trials used to carry out the ITC

Trial Oral current ART CAB LA + RPV LA CAB LA + RPV LA
Q1M Q2m
ATLAS-2M No Yes Yes
ATLAS Yes Yes No
FLAIR Yes Yes No
B.2.9.1.2. Methods

Full details of the methodology for the indirect comparison are provided in Appendix D. In brief,
an anchored ITC of CAB LA + RPV LA Q2M with daily current oral ART was conducted
applying Bucher's methodology according to the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) guidelines''?, with CAB LA + RPV LA
Q1M as the common comparator.®® Pooled data from ATLAS and FLAIR and the ATLAS-2M
subgroup with no prior CAB LA + RPV LA exposure was included in the analysis, given the
similarities in baseline characteristics between these participants®®.

Baseline characteristics between the Q1M arms of ATLAS/FLAIR and ATLAS-2M showed no
significant differences or differences were not judged to be clinically relevant. The exception
to this was that the proportion of participants switching from INSTIs and NNRTIs to study
treatment was unmatched between the pooled ATLAS/FLAIR and ATLAS-2M trials.
Therefore, a subgroup analysis of virologic suppression stratified by baseline third drug class
was undertaken to assess the impact of this on the findings of the main analysis®°.

Company evidence submission template for Long-acting cabotegravir plus long-acting rilpivirine (CAB
LA + RPV LA) for the treatment of HIV

© ViiV (2021) All rights reserved Page 82 of 179



B.2.9.1.3.

The ITC found that CAB LA + RPV LA Q2M is not statistically different to current ART after 48
weeks on any of the key efficacy or safety outcomes in terms of relative risk, odds ratio, and
risk difference (Table 43, Figure 6)%. Indirect comparison results of CAB LA + RPV LA Q2M
relative to current ART stratified by baseline treatment class are shown in

Results

Table 44 and Figure 7.

Additionally, the interpretation of non-inferiority study results should not focus on the point
estimate, but rather the lower or upper bounds of the confidence interval of the delta, i.e. the
difference between the study endpoints rather than the individual arms estimates for those
who lost viral response and those who maintained it.

Interpretation of the point estimates alone is inappropriate, as the design does not facilitate
comparisons of this nature.

Table 43 Summary of results of the indirect comparison of CAB LA + RPV LA Q2M
relative to current ART

Comparative effect measure (95% Cl)

Relative risk Risk difference, % Odds ratio
HIV-1 RNA <50 1.01 0.5 1.04
ngieslm'- atWeek | (0.95, 1.06) (-4.40, 5.3) (0.49, 2.22)
HIV-1 RNA 250 1.10 0.2 1.10
ngies/mL atWeek | (0.25, 4.90) (-2.20, 2.60) (0.24, 5.03)
CD4 cell count -51
change from _ (-40.0, 29.7) -
baseline, per uL?at
Week 48
No virologic data at 0.95 -0.7 0.94
Week 48 (0.42, 2.15) (-4.90, 3.60) (0.40, 2.24)
Discontinuations due | 1.48 0.5 1.49
to AEs at Week 48 (0.40, 5.46) (-2.5, 3.5) (0.39, 5.65)
Grade 3-5 AEs 1.68 3.3 1.74
(excluding ISR) (0.78, 3.61) (-1.3,7.8) (0.77, 3.92)
maintenance phase

aMean difference

AE, adverse event; CAB, cabotegravir; Cl, confidence interval; HIV-1, human immunodeficiency virus
type 1; ISR, injection-site reaction; Q8W, every 8 weeks; RNA, ribonucleic acid; RPV, rilpivirine; ART,
antiretroviral therapy
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Table 44 Indirect comparison results of CAB LA + RPV LA Q2M relative to current
ART, stratified by baseline treatment class

Comparative effect measure (95% ClI)
Relative risk | Risk difference, % | Odds ratio

HIV-1 RNA <50 copies/mL at Week 48 by baseline third active drug class

INSTI 1.04 3.8 1.62

(0.96, 1.13) (-3.6,11.2) (0.57, 4.60)
NNRTI 0.96 —4.0 0.50

(0.89, 1.04) (-11.4, 3.3) (0.13, 1.99)
PI 1.01 1.0 0.96

(0.83, 1.24) (-17.0, 19.1) (0.1, 8.12)

HIV-1 RNA 250 copies/mL at week 48 by baseline third active drug class

INSTI 1.03 0 1.03

(0.13,7.97) (-3.7,3.7) (0.13, 8.27)
NNRTI 2.07 1.3 2.09

(0.08, 52.49) (-2.2, 4.9) (0.08, 54.86)
PIa 1.1

a (-7.8,10.0) a

aValues could not be calculated for RR and OR as value for ART in ATLAS/FLAIR was 0

AE, adverse event; CAB, cabotegravir; Cl, confidence interval; HIV-1, human immunodeficiency virus type 1; INSTI,
integrase strand inhibitor; ISR, injection-site reaction; NNRTI, non-nucleoside reverse transcriptase inhibitor; PlI,
protease inhibitor; Q8W, every 8 weeks; RNA, ribonucleic acid; RPV, rilpivirine; ART, antiretroviral therapy

Snapshot virologic suppression (HIV-1 RNA <50 copies/mL)* —— 0.5

Snapshot virologic nonresponse (HIV-1 RNA 250 copies/mL) B gz

Mean CD4+ cell count change from baseline, cells/pLt = -5.13
Mo virologic data® —r— 7
Discontinuations due to AEs? il

Grade 3/4 non-15R AEs g .33

40 a0 ® -0 D W 2 W 4
Rick Differanca (%)

HParticipants with no virologic data at Week 48 who discontinued due to AEs.

AE, adverse event; CAB, cabotegravir; Cl, confidence interval; ISR, injection site reaction; LA, long-

acting; Q2M, every two months; RPV, rilpivirine
Source: Chounta 2020°

Figure 6. Forest Plot of Risk Difference (95% CI) for CAB LA + RPV LA Q2M vs. current
ART at Week 48
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Snapshot virologic suppression
(HIV-1 RNA <50 copies/mL)

IN5TI —rf—— 35
NNRTI —t— 40
=] I 1.0
40 .0 . -0 0 0 W 3 40
Risk Difference (%)

Favours SolC Favours CAB + RPY LA GEW

SOC; standard of care, i.e. current ART

Source: Chounta 202089

Figure 7. Forest Plots of Risk Difference (95% Cl) for CAB LA + RPV LA Q2M vs.
current ART at Week 48 Stratified by Baseline Third Active Drug Class

B.2.9.1.4. Results of the assessment of heterogeneity

Details of the assessment of heterogeneity are supplied in Appendix D. Of note, a pooled
analysis of the ATLAS and FLAIR trials was previously conducted''’, and no significant
heterogeneity was found between the two trials in terms of trial or participant characteristics
that might modify the treatment effect.

B.2.9.2. Uncertainties in the indirect and mixed treatment comparisons

While indirect comparisons provide useful insights in the absence of direct trial-based
comparisons, they cannot replace evidence from head-to-head studies, which remain the gold
standard. The main area of uncertainty resulted from the unmatched distribution of participants
switching from INSTIs and NNRTIs to study treatment between the pooled ATLAS/FLAIR and
ATLAS-2M trials, which had the potential to be clinically relevant. Therefore, a subgroup
analysis on virologic suppression was carried out to assess any potential effects of this
unmatched distribution. The subgroup analysis found that there were no statistically significant
differences on virologic suppression or lack of virologic suppression for any of the baseline
third active drug classes assessed, implying that the overall conclusions of the main analyses
are robust and unaffected by differences in baseline third drug class across trials.
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B.2.9.3. Feasibility of pairwise indirect comparison

Key points
e There is substantial evidence supporting the assumption of comparable
effectiveness for HIV therapies, particularly in people with HIV who are virologically
suppressed. This is supported by recommendations from relevant clinical guidelines
(outlined in Section B.1.3.4.3) and the significant body of non-inferiority research,
and is aligned to opinions from clinical experts.

e The HIV evidence is based on non-inferiority studies, which are the foundation of
the clinical commissioning of HIV treatments in England. Non-inferiority margins in
HIV trials are established with narrow ranges, rather than a proportional acceptable
loss of efficacy to the active treatment.

¢ NMA methodology is not appropriate for use with non-inferiority studies; the output,
a ranking of interventions, has limited meaning in the context of non-inferiority
evidence and limited practical application. In spite of the methodological limitations,
if an NMA was progressed the result would be no more certain than the output of
the Bucher ITC presented previously.

e The primary comparator — as outlined in the NICE scope - is established ART, rather
than individual ART regimens. Hence, the ITC for CAB LA + RPV LA Q2M versus
daily oral ART (described in Section B.2.9.1.2) can be considered the most
informative to decision-making.

B.2.9.3.1. Evidence supporting the assumption of comparable effectiveness

between HIV therapies

As previously described, an ITC was undertaken for CAB LA + RPV LA Q2M versus daily oral
ART regimens, and demonstrates that the efficacy of CAB LA + RPV LA Q2M is not different
to the oral ART regimens in the ATLAS and FLAIR studies. The geometry for this network of
evidence is presented in Figure 8.
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CAB LA+ RPV LA ATLAS-2M CAB LA+ RPV LA

Q2M Q1M
Pooled ATLAS + FLAIR
Current ART
Direct Evidence
v [NAirect Evidence

Figure 8 Network of evidence from trials of CAB LA + RPV LA

Specific oral ART regimens have been identified that would comprise standard of care in the
absence of CAB + RPV Q2M. It is not anticipated that these therapies would have different
efficacy to the pooled oral ARTs assessed during ATLAS and FLAIR. On the contrary,
clinicians consulted for the submission confirm that for the purposes of clinical decision-
making, all modern approved ART regimens are assumed to have equivalent efficacy. This is
supported by recommendations from relevant clinical guidelines (outlined in Section B.1.3.4.3)
and the clinical evidence. Hence, all available evidence supports the assumption of
comparable effectiveness between comparators of interest and the ATLAS/FLAIR ART arm.

There is no single "standard of care" regimen, and selection of an appropriate ART regimen
is individualised based on a broad range of clinical and non-clinical factors?®. Within the
guidelines, regimens should be tailored for the individual to enhance adherence and support
long-term treatment success?'. Regimens may offer different benefits depending on individual
need, based on personal preference, lifestyle, underlying health risks and co-morbidities.

This is well aligned to the clinical evidence identified in the SLR described in Appendix D.
Almost all regimens are associated with rates of viral suppression exceeding 90%, with the
exception of dose-finding studies and switch studies. This is summarised in Figure 9 for ARTs
of interest (including CAB LA + RPV LA, shown in the top rows of the graph). It is of note that
included SLR studies required all enrolled participants to be virologically suppressed (<50
copies/ml) at baseline, so that high efficacy rates can be anticipated. Further, as outlined in
Table 45, minor variation is observed for mean change in CD4 levels. However, this should
be viewed in the context of the absolute values at baseline and at week 48, in which case
values can be considered similar.
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ATLAS-2M - Q4W: CAB LA + RPV LA
ATLAS-2M - Q8W: CAB LA + RPV LA

ATLAS - ART

ATLAS - CAB LA + RPV LA

DRIVE-SHIFT - Immediate Switch

DRIVE-SHIFT - Switch DOR/3TC/TDF
EMERALD - Centinue bPI + FTC/TDF
EMERALD - Switch to D/C/F/TAF
EUCTR2017-002948-62-DE - CAB LA + RPV LA Q4W
EUCTR2017-002946-62-DE - CAB LA + RPV LA Q8W
EudraCT: 2015-004401-17 - DTG + 3TC FDC
EudraCT: 2015-004401-17 - TAF-based regimen
FLAIR - Long-Acting therapy

FLAIR - Oral therapy

GS-US-380-1844 - Bictegravir

GS-US-380-1844 - Dolutegravir
GS-US-380-1878 - BIC/3TC/TAF Switch
GS-US-380-1878 - bP| Continuation

LATTE-2 - CAB + ABC/3TC

LATTE-2 - CAB LA + RPV LA Q4W

LATTE-2 - CAB LA + RPV LA Q8W

LATTE - CAB 10mg

LATTE - CAB 30mg

LATTE - CAB 60mg

STRIIVING - ABC/DTG/3TC Early switch
STRIIVING - ABC/DTG/3TC Late switch
STRIIVING - Early Switch

STRIIVING - Late Switch

Study 1160 - FTC/RPV/TAF

Study 1160 - RPV/FTC/TAF

Study 1160 + 1216 - EFV/FTC/TDF

Study 1160 + 1216 - RPV/FTC/TAF

Study 1216 - EFV/IFTC/TDF

Study 1216 - FTC/RPV/TAF

Study 1878 + 1844 - BIC/FTC/TAF

Study 1878 + 1844 - Boosted Pl + 2NRTIs
Study 1878 + 1844 - DTG/ABC/3TC

SWORD 1 - CAR

SWORD 1 - DTG+RPV

SWORD 1, SWORD 2 - Early switch: DTG + RPY
SWORD 1, SWORD 2 - Late switch: DTG + RPV
SWORD 2 - CAR

SWORD 2 - DTG+RPV

TANGO - DTG/3TC

TANGO - TAF-based regimen

Trial and treatment

50 60 70 80 90

of ing viral supp ion (<50 c/imL) at week 48

Figure 9. Virologic suppression at week 48 from studies exploring ART regimens of
interest

Company evidence submission template for Long-acting cabotegravir plus long-acting rilpivirine (CAB
LA + RPV LA) for the treatment of HIV
© ViiV (2021) All rights reserved Page 88 of 179



Table 45. CD4 cell count at baseline and at week 48 for ART regimens of interest

Number of CD4 T cell
Clinical participants Median CD4 T change from
Author, year trial/study Study arm cell count baseline at
ID (ITT) (cells/mm?3) Week 48
(cells/mm?)
FLAIR CSR2™!, FLAIR CAB/RPV 283 624 40.2
Orkin 2020272 ART 283 625 79.9
ATLAS CSR273, ATLAS CAB/RPV 308 654 4
Swindells 20202 ART 308 653 13.5
CAB/RPV (Q8W) 522 642 5
Overton 2020276 ATLAS-2M
CAB/RPV (Q4W) 523 688 -8
van Wyk et al 3TC/DTG 369 682 225
’ TANGO
2020 %4 TAF/ART 372 720 11
Llibre et al, 2018 SWORD 1, | DTG/RPV 513 611 28
121 SWORD 2 | ART 511 638 22
Molina et al, 2018 | GS-US- BIC/FTC/TAF 282 732 -31
124 380-1844 | 3TC/ABC/DTG 281 661 4
GS-US- 3TC/BIC/TAF 290 617 25
D tal, 2018 %4
aareta 380-1878 [P 288 626 0
Johnson et al, DRIVE- 3TC/DOR/TDF 447 633 5
2019 17 SHIFT ART 233 625 19
i DRV/FTC/TAF 763 630 18.7
Sgkln et al, 2018 EMERALD
ART 378 624 4.9
B.2.9.3.1.1. Previously published HIV NMAs

A targeted review was conducted to identify published NMAs in potentially relevant HIV
populations. This comprised a non-systematic hand searching of published resources, with
clinical expert guidance. Relevant NMAs included at least two comparators with a focus on
treatment efficacy outcomes. The objective was to describe initial insights into the
methodological approaches, challenges and limitations of NMAs in HIV participants, based on
the published literature.

Five publications''?>16 were identified, of which only one, Kanters et al. (2017)''2, was in
treatment-experienced people with HIV; the remainder covered initial treatment in treatment-
naive persons, and three focused on use of dolutegravir. No NMAs in virally suppressed
participants switching treatment for non-virologic reasons were identified.

The Kanters publication''?, which covered studies in persons who switched ART after failure
of an NNRTI-based first-line regimen, was undertaken to inform the revision of the WHO
Guidelines. This NMA used a standard Bayesian approach and cited NICE Decision Support
Unit guidelines. Assessment of non-inferiority was based on a pre-defined margin of 15% for
the proportion with HIV-1 RNA < 50 copies mL, but no rationale was provided for this definition
and no reference was made as to the methodological foundations of choosing this value or
approach within an NMA framework. Twelve publications met inclusion criteria, representing
eight studies, of which one study was excluded as it included participants who had not failed
first-line regimens. The study authors note that most studies reported viral suppression at a
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level of <50 copies/mL, but one endpoint was viral load <200 copies/mL. Additional outcomes
or timepoints were more sparsely reported. Limitations of the NMA reflected the evidence
base: differences in treatment history, endpoint definition and reporting of evidence may
introduce uncertainty in the outcomes.

Of note, the Kanters study''? reported on non-inferiority of therapies: ritonavir-boosted
lopinavir plus raltegravir was considered non-inferior to ritonavir-boosted protease inhibitor
plus two NNRTIs, while estimates of efficacy for ritonavir-boosted darunavir were too
imprecise to determine non-inferiority.

The objective of the analysis in this submission differs from that of Kanters''? in terms of the
population and treatments of interest. The Kanters study''? was interested in a population with
known and the same treatment history (NNRTI-based first line regimen failures), whereas
ATLAS did not have such a restriction. Further, the Kanters study''? examined specific
regimens switching to ritonavir-boosted regimens, while ATLAS included a wider pool of
current ART regimens.

B.2.9.3.2. Absence of established methods for synthesis of non-inferiority

evidence

The appropriateness, robustness and relevance of current NMA methodology to an evidence
base which entirely consists of non-inferiority trials has not been fully explored in the literature.
To inform the approach, a review was conducted of the methodological literature as it pertains
to non-inferiority trials and indirect comparisons.

Two studies were identified which examined the topics of non-inferiority trials and meta-
analysis/NMA. The focus for each study was not directly relevant to the context for CAB LA +
RPV LA. Schmidli et al."'” address the question as to whether the test treatment would have
shown superior efficacy compared to placebo, had placebo been included in the trial. The
authors propose a network meta-analytic-predictive approach to assess the relative efficacy
to placebo. While demonstrating a successful application of their proposed approach, the
authors conclude that interpretation, evaluation and synthesis of non-inferiority trials remains
challenging. Lin et al."® proposed a generalisation of the Schmidli et al. approach, using power
priors to place weights on the active controls available and Dirichlet process priors to enable
a more flexible modelling approach. The authors state that is it possible to conduct a
comparative effectiveness analysis for all the active treatments included in the NMA,
recognising that the assumption of consistency in the common comparator across all trials is
necessary. Crucially, both Schmidli et al. and Lin et al. assume a common comparator in all
of the active control (historical) and non-inferiority trials.

B.2.9.3.3. Assessment of NMA feasibility

Despite the evidence supporting the assumption of comparable effectiveness, the feasibility
and appropriateness of conducting an NMA (or pairwise indirect comparisons) utilising the
wider clinical evidence base identified in the SLR was assessed through a review of previously
published NMAs in HIV (as described in Section B.2.9.3.1.1) and an assessment of NMA
feasibility based on SLR evidence'"" (see Appendix D). Studies identified using the SLR
described in Appendix D were assessed for feasibility of forming an NMA network, as well as
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the appropriateness of the resulting network. Details of the assessment are given in Appendix
D. A summary table is shown below (Table 46).

The most significant obstacle was considered to be the composition of the pooled ART arm,
which varied between comparator studies. An NMA could be conducted (notwithstanding the
limitations in interpretation) if the explicit assumption is made that ART regimens have similar
efficacy at this point in the treatment pathway. Whilst this is likely to be the case (as described
in Section B.2.9.3.1), this approach is unlikely to reduce uncertainty compared with the
presented ITC.

Outside of the feasibility of undertaking an NMA, the appropriateness and relevance of
undertaking an NMA for non-inferiority evidence studies was assessed, as described in
Section B.2.9.3.2. In summary, it is not clear that an NMA would provide additional
support for decision making beyond the ITC for CAB LA + RPV LA Q2M versus current
ART that is presented in Section B.2.9.1.
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Table 46. Feasibility of pairwise comparisons

effects?

Criteria for assessing Emtricitabine/ | Emtricitabine/ | Abacavir/ Dolutegravir/ Dolutegravir/ | Bictegravir/ Doravirine/ Darunavir/ Emtricitabine/
appropriateness versus CAB | tenofovir tenofovir dolutegravir/ lamivudine rilpivirine emtricitabine/ | lamivudine/ cobicistat/ rilpivirine/
LA + RPV LA Q2M alafenamide alafenamide lamivudine (Dovato®) (Juluca®) tenofovir tenofovir emtricitabine/ | tenofovir
plus plus (Triumeg®) alafenamide disoproxil tenofovir alafenamide
dolutegravir raltegravir (Biktarvy®) fumarate alafenamide (Odefsey®)
(Descovy® (Descovy® (Delstrigo®) (Symtuza®)
plus plus
Tivicay®) Isentress®)
Comparative evidence No No Yes Yes Yes Yes Yes Yes Yes
available? Appendix D Appendix D
Section B.7.2 Section B.7.2
Connected comparator arms? NA NA 1 study* 1 study 2 studies 2 studies (GS- | 1 study 1 study No
(STRIIVING) (TANGO) (SWORD 1 US-380-1844; | (DRIVE- (EMERALD) Appendix D
and 2) GS-US-380- SHIFT) Section
1878) D.7.3.1
Similar treatments in NA NA No, significant | No, significant | No, significant | No, significant | No, significant | No, significant | Not assessed
comparator arms? differences in differences in differences in differences in differences in differences in
pooled ART pooled ART pooled ART pooled ART pooled ART pooled ART
Appendix D Appendix D Appendix D Appendix D Appendix D Appendix D
D.7.3.1 Section Section Section Section Section
D.7.3.1 D.7.3.1 D.7.3.1 D.7.3.1 D.7.3.1
Similar treatment NA NA Unclear** Unclear** Unclear** Unclear** Unclear** Unclear** Not assessed
doses/schedule?
Similar outcomes/outcome NA NA No Yes Yes Yes No Yes Not assessed
definitions and study design? Appendix D Appendix D
Section Section
D.7.3.3 D.7.3.3
Similar patient characteristics NA NA Not assessed Unclear Unclear Unclear Not assessed Unclear Not assessed
and baseline risk?
Similar observed treatment NA NA Not assessed Yes Yes Yes Not assessed Yes Not assessed

* Pairwise comparison for FLAIR versus GS-US-380-1844 considered less informative than direct comparison provided by FLAIR
** Studies using pooled ART typically allowed patients to continue their suppressive regimen. This is anticipated to reflect locally licensed dosing and scheduled. Hence, it can
reasonably be suggested that treatment dosing and schedules are comparable between studies. However, it should be noted as a limitation for any pairwise comparison.
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B.2.10. Adverse reactions

Key pointsB, 66-68, 70, 80

e CAB LA + RPV LA is well tolerated, consistent with other switch studies in adults with
virally suppressed HIV.

e Injection site reactions (ISR) were the most frequently reported AEs but were mostly
mild (in ATLAS-2M 98% were grade 1 or 2), rarely led to discontinuation (£2% of
participants in each arm in ATLAS-2M) and reduced over time.

e Acceptability of injections as measured by the PIN questionnaire (see Section
B.2.6.1.12.5) was high: (in the Q2M group 81% and 68% of participants rated
acceptance of local reactions and pain respectively as totally or very acceptable).

B.2.10.1. ATLAS-2M

CAB LA + RPV LA was generally well tolerated at both dosing frequencies. The proportion of
participants reporting any AE or any drug-related AE was similar between the treatment
groups. The overall summary of AEs in ATLAS-2M is shown in Table 47.

Table 47. Overall summary of adverse events - Maintenance Phase (Safety Population)

Q2Mm Q1M
(N=522) (N=523)

n (%) n (%)
Any AE 473 (91) 482 (92)
Drug-related AEs 400 (77) 399 (76)
Any Grade 2 to 5 AEs 272 (52) 287 (55)
Drug-related Grade 2 to 5 AEs 156 (30) 164 (31)
AEs leading to withdrawal 12 (2) 13 (2)
Drug-related AEs leading to withdrawal 8 (2) 11(2)
Any SAE 27 (5) 19 (4)
Drug-related SAEs® 3(<1) 1(<1)
Fatal SAEs 1(<1) 0
Drug-related fatal SAEs 0 0
a. Drug related SAEs were injection site abscess, presyncope, and acute pancreatitis in the
Q2M group and hypersensitivity in the Q1M group.
Source: Source: ATLAS-2M CSR7°, Overton et al®®

The frequency of individual common AEs (=5%) was generally comparable between the
treatment groups (Table 48), however, the Q1M group had slightly greater frequency of
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injection site nodule, upper respiratory tract infection, pyrexia, cough, gastroenteritis,
pharyngitis, and fatigue; only the treatment difference in the incidence of fatigue and injection
site nodule was notable, with lower frequency in the Q2M group.

Most of the drug-related AEs were ISRs and the most frequently reported drug-related AE was
injection site pain in both treatment groups. Drug-related AEs are shown in Table 49

Table 48. Summary of Common AEs (25% in either Treatment Group) — Maintenance
Phase (Safety Population)

Q2m Q1M
Preferred Term (N=522) (N=523)

n (%) n (%)
Any event 473 (91) 482 (92)
Injection site pain 371 (71) 363 (69)
Nasopharyngitis 71 (14) 74 (14)
Injection site nodule 54 (10) 89 (17)
Upper respiratory tract infection 50 (10) 71 (14)
Injection site induration 41 (8) 39 (7)
Injection site discomfort 36 (7) 41 (8)
Pyrexia 28 (5) 44 (8)
Headache 35 (7) 36 (7)
Diarrhoea 33 (6) 37 (7)
Injection site swelling 32 (6) 27 (5)
Back pain 28 (5) 29 (6)
Injection site pruritus 27 (5) 25 (5)
Cough 17 (3) 29 (6)
Fatigue 13 (2) 25 (5)
Gastroenteritis 16 (3) 28 (5)
Pharyngitis 16 (3) 28 (5)
Source: ATLAS-2M CSR7°, Overton et al®®
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Table 49. Summary of Common Drug related AEs (21%) in Either Treatment Group
During the Maintenance Phase (Safety Population)

Q2M Q1M
Preferred Term (N=522) (N=523)

n (%) n (%)
Any drug-related event [ ] e
Injection site pain I N
Injection site nodule [ ]
Injection site induration [ [ ]
Injection site discomfort [ [ ]
Injection site pruritus [ ] ]
Pyrexia - -
Injection site erythema [ ] [ ]
Asthenia [ [ |
Injection site bruising - -
Headache [ [
Dizziness [ [
Chills | I
Diarrhoea [ [
Fatigue I |
Injection site warmth - -
Malaise [ ] [ ]
Body temperature increased [ ] [ ]
Injection site haematoma - -
Nausea I |
Pain [ ] ]
Influenza like illness I I
Back pain - -
Insomnia I |

Source: ATLAS-2M CSR"0
Injection site reactions

Overall, injections with CAB LA + RPV LA were well tolerated. ISRs were reported frequently
(Table 49) but were most commonly comprised of mild (Grade 1 or 2), short-lived, self-
resolving pain due to IM administration. Few ISRs (Q2M 4%; Q1M 6%) lasted more than 14
days, and the median duration was 3 days®¢ 7°.
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Two percent of ISRs for each treatment group were Grade 3 events. ISRs seldom led to
discontinuation (Q2M, n=6 [1%]; Q1M, n=11 [2%]) and health outcomes data measured via
the PIN questionnaire (see Section B.2.6.1.12.5) demonstrated consistent and high levels of
acceptability of injections®® 70,

Serious AEs and withdrawal

The incidences of SAEs and AEs leading to withdrawal were low and similar between
treatment groups. Individual SAEs occurred with a frequency of <1% and there were no
discernible patterns of SAE by preferred term. There was 1 fatal SAE, sepsis as a result of
complications of acute pancreatitis, which occurred 98 days after the final injection and was
not classed as drug-related’®.

Overall, the AEs reported were consistent with the established safety profiles of CAB LA and
RPV LA. Events of injection site abscess (drug-related SAE in the Q2M group), pyrexia and
body temperature increase (drug-related Grade 3 AEs in the Q2M group), fatigue (drug-related
Grade 3 AE in the Q1M group), and transaminase increase (drug-related Grade 3 AE in the
Q2M group); associated with possible drug-induced liver injury [DILI] during oral lead in were
observed and are included in the labelling for CAB and RPV7°.

B.2.10.2. ATLAS and FLAIR

Overall, CAB LA + RPV LA was well tolerated in these studies’®. AEs were reported more
frequently for the switch arm (CAB LA + RPV LA) compared with the current ART arm; this is
consistent with other switch studies in virologically suppressed HIV-1 participants. Injection
site pain was the most frequently reported type of ISR; however, few participants (<1% in each
group) had ISRs that led to withdrawal. Overall, 1% of participants in the Q2M group and 2%
in the Q1M group withdrew from the study due to intolerability of the injections. Pooled results
for non-ISR AEs are shown in Table 50 and ISR AEs in Table 51.
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Table 50. ATLAS and FLAIR: Overall Summary of Non-Injection Site Reaction AEs

During the maintenance phase (Pooled Safety Population)

CAB LA + RPV LA Q1M Current ART

Type of AE (n =591) (n =591)
Any AE 510 (86) 445 (75)
Any Grade 3 to 5 AEs 47 (8) 35 (6)
AEs leading to withdrawal 17 (3) 9(2)
Any serious AE 31 (5) 26 (4)
Fatal serious AEs 0 1(<1)
Drug-related AEs 166 (28) 36 (6)
Any drug-related Grade 3 to 5 AEs 8 (1) 1(<1)
Drug-related serious AEs 1(<1) 1(<1)
Drug-related fatal serious AEs 0 0

Abbreviations: AE, adverse event; ART, antiretroviral therapy; ATLAS, Antiretroviral Therapy as Long-
Acting Suppression; CAB, cabotegravir; FLAIR, First Long-Acting Injectable Regimen; LA, long-acting;
RPV, rilpivirine.

Note: Data are presented as n (%). Current ART refers to ABC/DTG/3TC in FLAIR.

Source: EPAR"
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Table 51. ATLAS and FLAIR: Summary of Injection Site Reaction AEs During the
maintenance phase (Safety Population)

CAB LA + RPV LA Q1M
(n =591)
N (%)
Number of participants with injections 581 (98)
Number of participants with ISR event 489 (84)
Any grade?®
Grade 1 437 (75)
Grade 2 211 (36)
Grade 3 22 (4)
AEs leading to withdrawal/drug withdrawn 6 (1)
Maximum duration
1-7 days 291 (50)
8-14 days 95 (16)
>14 days 101 (17)
Not applicable 2 (<1)

Abbreviations: AE, adverse event; ATLAS, Antiretroviral Therapy as Long-Acting Suppression; CAB,
cabotegravir; FLAIR, First Long-Acting Injectable Regimen; IM, intramuscular; LA, long-acting; Q1M,
every 1 month; RPV, rilpivirine.

Note: With the exception of the last row, data are presented as n (%). The denominator for all
percentages is based on the total number of events. Any injection site reaction reported more than
once by the same participant was counted more than once.

@ No serious, fatal or Grade 4 or 5 injection site reactions were reported.
Source: Source: EPAR™

B.2.11. Ongoing studies

An overview of relevant ongoing studies is provided in Table 52. There are additional planned
and ongoing real-world studies, including post marketing authorisation commitments, that will
not report within the next 12 months; details are available upon request.
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Table 52. Ongoing studies

Study name Study type | Study objective Study Study report
population expected
LATITUDE' Phase 3 To evaluate the efficacy, | Persons living | Estimated
NCT03635788 RCT safety, and durability of with HIV with a | primary
LA ART with RPV and history of sub- | completion
CAB LA versus current optimal date
ART. adherence. September
2022.
SOLAR'2 Phase lllb, | To evaluate the efficacy, | Virally TBC
randomised | safety and tolerability of suppressed.
multicenter, | switching to CAB LA +
active- RPV LA versus
controlled, bictegravir/emtricitabine/t
non- enofovir alafenamide
inferiority, Single Tablet Regimen.
open-label
study
C2C: COMBINE-2 Prospective | Description of population | New users of March 2027
for Cabotegravir + Cohort initiating CAB LA + RPV | the CAB LA + | (interim study
Rilpivirine LA Study within | LA; and assessment of RPV LA results
Regimen - A NEAT ID adherence, durability and | regimen, annually).
Prospective Cohort sites discontinuation and inclusion
Study to Monitor clinical effectiveness; criteria in line
Effectiveness, monitoring for resistance. | with marketing
Adherence and authorisation.
Resistance
Drug Utilization, Prospective | Description of usage 1. Treatment March 2027
Adherence, Observation | patterns of CAB LA experienced (interim study
Effectiveness and al Cohort and/or RPV LA- PLWH over results
Resistance: A Study containing regimens; and | the age of 18 annually)
Prospective nested assessment of years
Observational Cohort | within the adherence, durability and | 2 New users
Study in People EuroSIDA discontinuation and of CAB and/or
living with HIV study clinical effectiveness; RPV LA
(PLWH) initiating monitoring for resistance. | containing
ARV regimen regimens
CAB+RPV LA in
Collaboration with
EuroSIDA
Category 1 Post
Authorization Safety
Study (PASS)

B.2.12. Innovation

CAB LA + RPV LA is the first and only long-acting maintenance treatment for HIV
infection
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CAB LA + RPV LA is a prolonged-release nanosuspension administered by intramuscular
gluteal injection Q2M, following an oral lead-in and initiation injections. It is the first and only
long-acting HIV treatment regimen and the first complete HIV treatment regimen to offer an
alternative to life-long daily oral ART. It has been shown to be non-inferior to oral 3-drug ART
in maintaining virologic suppression after 48 weeks of treatment, with a comparable safety
profile 3 80 69,85,

e CAB LA + RPV LA is administered Q2M with a flexible dosing window of 7 days before
and 7 days after the planned injection date.

¢ Provided individuals attend for scheduled injections Q2M, there is no longer a daily
requirement to take oral ART. The individual remains virally suppressed without the
need for further treatment until the next visit, with no possibility of suboptimal
adherence during the two-month period and no evidence of their HIV treatment visible
to others.

The desirability of long-acting ART is evidenced by the fact that several such products are in
development by other manufacturers, and reflects a general trend towards long-acting
medications across many therapy areas'?3.

CAB LA + RPV LA is the first and only alternative to life-long daily ART

CAB LA + RPV LA provides people living with HIV with the first alternative to life-long daily
oral ART. Life-long daily ART remains a significant challenge for people living with HIV, even
with modern simplified treatment regimens. The evidence on the burden of current ART is
presented in Section B.1.3.5.

While most people living with HIV are virally suppressed on daily oral ART this does not
represent optimisation of their care given the issues that remain around stigma (leading to fear
of disclosure if medication is discovered), treatment fatigue, the anxiety and inconvenience
some individuals experience around daily scheduling of ART (including the need to schedule
treatment around food intake and work and lifestyle commitments), and the effect on
psychological wellbeing of the daily reminder of their HIV status. In addition, some people
living with HIV have medical conditions making daily oral treatment difficult, and as the
population living with HIV ages, high comorbidity rates and the associated polypharmacy
compound the challenges. Thus, CAB LA + RPV LA addresses important unmet needs in the
management of HIV and provides a choice of treatment modality.

CAB LA + RPV LA has the potential to prevent the adverse consequences of suboptimal
long-term adherence to daily oral antiretroviral therapy

This range of challenges with life-long daily ART has an impact on adherence, with potential
consequences for viral suppression, development of treatment resistance, and onward
transmission. Estimates of suboptimal adherence in the UK range from 10% to 57%*%° 5°-52 (see
Section B.1.3.5.3).

The BHIVA 2016 guidelines state that “Given the multiple adverse consequences of treatment
failure (risk of disease progression, increase in complexity and costs of treatment, and risk of
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HIV transmission) engaging people living with HIV in treatment decisions and the monitoring
and support of adherence are of paramount importance?'”.

Giving individuals and their physicians the option to prescribe long-acting treatment in the form
of CAB LA + RPV LA will remove the barriers to adherence associated with the burden of daily
pill-taking. Adherence to the every-2-month injection visit schedule is required. It is anticipated
that individuals will only be offered CAB LA + RPV LA by their physicians if they commit to
visits Q2M and a multidisciplinary team considers they are likely to fulfil this commitment.
Individuals who do not keep to the visit schedule will be reassessed for suitability, as stipulated
in the SmPC".

Facilitating optimal adherence increases the likelihood that people living with HIV will remain
virally suppressed and reduces the potential for HIV-related morbidity, HIV transmission and
the emergence of drug resistance. Any reduction in transmission has important benefits for
public health, both reducing harm and saving the costs associated with treating new infections.

CAB LA + RPV LA offers people living with HIV and physicians the choice of a
completely different treatment modality, with increased patient satisfaction

Current BHIVA guidelines recommend that people living with HIV should be given the
opportunity to be involved in making decisions about their treatment 2'.

Satisfaction with treatment is a critical component in maintaining high levels of adherence to
treatment, and is particularly important from a patient wellbeing perspective when treatment
must be taken for life. In the case of HIV there is also the public health imperative of ensuring
that people living with HIV remain both on treatment and virally suppressed, in order to prevent
transmission. Satisfaction with treatment is positively associated with better adherence to
ART™4 125 Providing individuals with treatment options that address their treatment
preferences and promote adherence may help England and Wales to continue meeting the
UNAIDS 95-95-95 (a fast track strategy to end the AIDS epidemic by 2030) target'?® over the
long term.

Participants in ATLAS-2M reported very high levels of satisfaction with CAB LA + RPV LA
(see Section B.2.6.1.12). Evidence from two surveys suggests that many people living with
HIV believe that a long-acting ART would address some of the challenges they face with daily
oral ART:

e Participants in an international survey of people living with HIV (the Positive
Perspectives study, N = 1,111) ranked longer-lasting treatment with less frequent
dosing among their most important priorities for therapy improvements, second only to
long-term safety concerns'?’.

e Inthe CAB LA + RPV LA EU Unmet Need study,'?® people living with HIV in the UK
indicated that such a regimen would lessen the emotional and psychological burden of
treatment: 88% of 143 UK respondents who had hidden their pills said the regimen
would help with their confidentiality concerns and 93% said it would help with the stress
and anxiety related to confidentiality concerns. Among those reporting a negative
impact of HIV treatment on emotional wellbeing (107 of 196), 82% said it would help
reduce emotional burden/treatment fatigue?®.
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e Inthe same study, out of 107 people living with HIV in the UK who reported suboptimal
adherence in the previous month, 81% thought that a regimen with the characteristics
of CAB LA + RPV LA would improve their current level of treatment adherence 26.

Two other innovative aspects are noteworthy:

e CAB LA + RPV LA is a directly observed therapy administered by a healthcare
professional, providing HIV care teams with certainty about their patients’ adherence
and protection. In addition, this increased opportunity for contact and screening may
be beneficial as people living with HIV are more at risk of developing other diseases.
Bridging therapy using CAB and RPV tablets can be prescribed for individuals who
plan to miss a scheduled injection visit or who miss an appointment, providing
additional flexibility".

e CAB LA + RPV LA is a NRTI-sparing regimen, offering the choice of a regime
that avoids well-recognised NRTI-related toxicities as well as NRTI-class-related
resistance.

CAB LA + RPV LA is a step-change in the treatment of HIV

CAB LA + RPV LA represents a step-change in the treatment of HIV for those individuals who
would benefit from an alternative to life-long daily oral ART. It is expected to provide
substantial benefits over and above those captured in the QALY calculation, including effects
on wellbeing that are not captured by generic preference-based utility measures. Second
generation INSTIs (such as cabotegravir) continue the innovation that protease inhibitors
introduced by rarely being associated with the development of resistance, but go further by
having few drug-drug and drug-food interactions. These are likely to be characteristics of new
antiretrovirals in the future. Making long-acting ART available to people living with HIV in
England and Wales will enable clinicians to prescribe an effective alternative for people living
with HIV for whom daily oral ART is suboptimal. CAB LA + RPV LA is potentially life-changing
for selected individuals, offering them choice and empowerment in the management of this
life-long condition.

B.2.13. Interpretation of clinical effectiveness and safety evidence

As with all approved ART products, the efficacy evidence for CAB LA + RPV LA is predicated
on non-inferiority; non-inferiority design is now the norm in trials of ART and is accepted by
the EMA and the FDA. It is increasingly implausible and unnecessary to demonstrate
superiority versus the highly efficacious standard of care treatments. The historical measure
of efficacy in HIV trials is maintenance of viral suppression, and the relative success of most
treatments in achieving this endpoint creates a ceiling effect where newer drugs can hardly
better those already achieving success rates of 290%. Newer treatments, instead, offer
benefits in terms of safety, tolerability, convenience and other clinical advantages that can
improve the treatment experience for people living with HIV. An important and understated
goal of modern therapy is to help people live well with HIV.

Furthermore, the non-inferiority evidence base for virological efficacy is the foundation of the
clinical commissioning of HIV treatments in the NHS today, and is the evidence base upon
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which this submission and its comparisons rest. The trials underpinning the submission have
been designed (powering and sample size, definition of non-inferiority margin), and analysed
(significance testing, handling of missing information) in line with the requirements of the
regulatory authorities.

Long-acting ART represents a paradigm shift in the treatment of HIV for those individuals who
desire and would benefit from it. CAB LA + RPV LA was initially developed as a once-monthly
injection. Once its non-inferiority to standard ART was established, the decision was made to
explore the efficacy of a Q2M formulation in the ATLAS-2M study, to improve convenience for
people living with HIV and healthcare providers. ATLAS-2M showed that the virological
efficacy of Q2M administration is non-inferior to Q1M. The clinical evidence base thus confirms
that CAB LA + RPV LA Q2M is effective, well tolerated and associated with a high degree of
patient satisfaction.

B.2.13.1. Principal findings from the clinical evidence

CAB LA + RPV LA Q2M is non-inferior to current daily oral ART in maintaining virologic
suppression

The efficacy of CAB LA + RPV LA Q2M was demonstrated in the ATLAS-2M trial (Section
B.2.6.1). It showed high efficacy throughout the trial and was non-inferior to Q1M CAB LA +
RPV LA in maintaining virologic suppression at Week 48. Few participants (<2%) had plasma
HIV-1 RNA 250 copies/mL at this time point (per the Snapshot Algorithm) in either group (ITT-
E population). The upper bound of 95% ClI for the adjusted treatment difference between Q2M
and Q1M was 2.2%, which was less than the pre-defined non-inferiority margin of 4%. Results
for the PP population were similar to those for the ITT-E population.

Non-inferiority of the Q1M regimen to daily oral ART was shown in the ATLAS and FLAIR trials
(Section B.2.6.2), and non-inferiority of the Q2M dosing to oral ART was demonstrated via an
indirect treatment comparison (see Section B.2.9). In its appraisal the EMA confirms that “the
SAG [scientific advisory group] experts were confident that both regimens could be equally
considered for the management of HIV based on the clinical demonstration available.””*

As noted above, the evidence base for all approved ART products is predicated on non-
inferiority of maintenance of virologic suppression, which is now the norm in trials of ART and
is accepted by the EMA and the FDA. The non-inferiority margin of the individual studies (6%)
and of the pooled studies (4%, pooling enabling a more reliable efficacy estimate) were agreed
by the EMA" and FDA and are in concordance with the current FDA Guidance for Industry?3.

Integrase inhibitors have set high standards of efficacy in ART and are recommended as
preferred treatments in international HIV treatment guidelines. A large proportion of current
ART in the UK is based on these agents. CAB LA + RPV LA Q2M maintains these standards,
showing efficacy in ATLAS-2M similar to that observed in other recent integrase inhibitor
switch studies in virologically suppressed individuals, such as the SWORD-1 and SWORD-2
studies of dolutegravir/rilpivirine vs current ART'?®; study NCT02603120 of switching to
bictegravir, emtricitabine and tenofovir alafenamide from dolutegravir, abacavir and
lamivudine®; and study NCT02603107 of switching from therapy based on a boosted
protease inhibitor to bictegravir, emtricitabine and tenofovir alafenamide3’.
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Long-term follow-up from the ATLAS'% and FLAIR'% studies shows that high efficacy and
treatment satisfaction are maintained over time (Section B.2.6.2.8).

Taken together, with the ITC performed, the clinical evidence demonstrates that switching to
the CAB LA + RPV LA Q2M injectable regimen is effective in maintaining viral suppression
and is non-inferior to current daily oral ART.

CAB LA + RPV LA is well tolerated

CAB LA + RPV LA was well tolerated. Although injection site reactions (ISRs) were reported
frequently, the great majority were mild (Grade 1 or 2), short-lived and self-limiting. Few ISRs
(4% with the Q2M regimen in ATLAS-2M) lasted more than 14 days, and the median duration
in the trial was 3 days. Only 2% of ISRs for each treatment group were Grade 3 events, and
ISRs seldom led to discontinuation (Q2M, n=6 [1%]; Q1M, n=11 [2%]).

Importantly, health outcomes data demonstrated consistent and high levels of acceptability of
injections. Rates of acceptance of injection in ATLAS-2M, including ISRs, were high at
baseline (as measured by the Perception of Injection questionnaire) and improved over time.
Together with the strong preference expressed for CAB LA + RPV LA over daily oral ART and
the high levels of treatment satisfaction (see below), this strongly suggests that participants
did not consider ISRs to be a significant issue in their experience of treatment.

CAB LA + RPV LA is associated with improved HRQoL and treatment satisfaction

Participants in ATLAS-2M reported very high levels of satisfaction with CAB LA + RPV LA at
Week 48, both for Q1M and Q2M dosing. For participants with prior CAB + RPV (oral +
intramuscular) exposure, baseline treatment satisfaction (i.e. satisfaction with Q1M dosing)
was approximately 62 out of a possible 66 points on the HIVTSQs) and remained high
throughout the study for both dosing groups. Participants without prior exposure to CAB +
RPV showed a significant increase from baseline in treatment satisfaction across all
timepoints, significantly favouring the Q2M group °.

There was a strong preference for CAB LA + RPV LA compared with daily oral treatment with
the same regimen. Of participants who had experienced treatment with all three modalities
(Q2M injections, Q1M injections and daily oral) and had a preference response (191 of 195
participants), 94% selected Q2M CAB LA + RPV LA as their preferred option, with only 2%
selecting daily oral treatment. The most common reasons for their preference were mode and
frequency of administration, and convenience 7°.

HRQoL for people living with HIV treated with CAB LA + RPV LA Q1M compared with daily
oral ART was measured in the ATLAS 2 and FLAIR &° studies using the SF-12 instrument. In
both studies, participants receiving the long-acting treatment had a positive (i.e. favourable)
difference in point estimates for mean change from baseline in mental component summary
score (MCS) at 48 weeks (adjusted mean difference 0.676 [95% CI -0.56, 1.91] and 1.103 |-
0.248, 2.453] for ATLAS and FLAIR, respectively); however, these differences did not reach
statistical significance. In a post-hoc analysis to further explore HRQoL, SF-12 values were
used to derive SF-6D utility values (see Section B.2.6.2.7 and Appendix N). Statistically
significant differences in SF-6D scores favouring CAB LA + RPV LA were observed at Week
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24 and Week 48, showing a utility advantage of Il points for CAB LA + RPV LA vs daily oral
treatment with current ART"".

B.2.13.2. Strengths and limitations of the clinical evidence base

B.2.13.2.1. Limitations of the clinical evidence

The principal limitation of the evidence base is the absence of a direct trial-based comparison
between CAB LA + RPV LA Q2M and standard oral ART. This has been addressed via an
indirect treatment comparison, using the CAB LA + RPV LA Q1M arm that is common to the
ATLAS, FLAIR and ATLAS-2M trials to indirectly estimate the comparative effectiveness of
CAB LA + RPV LA Q2M vs current ART.

A further limitation is that the regimens that constituted standard of care ART at the time of
recruitment into ATLAS and FLAIR are not fully representative of current ART regimens, as
prescribing patterns have changed and additional regimens have been introduced. However,
as noted earlier in this section, the efficacy seen with CAB LA + RPV LA Q2M is similar to that
seen in other recent integrase inhibitor switch studies in virologically suppressed individuals
(see Section B.2.9.1).

B.2.13.2.2. Strengths of the clinical evidence

The efficacy and tolerability of CAB LA + RPV LA are supported by an extensive evidence
base (three phase 3 trials and a phase 2 programme) in a diverse range of participants. A
recruitment goal of ATLAS-2M was to enrol at least 25% women, who are typically
underrepresented in HIV-1 clinical studies, and to provide sufficient data to determine whether
sex is correlated with treatment response. This recruitment goal was achieved, with 26.8% of
participants being female. Older people living with HIV (=50 years of age) were also well
represented, accounting for 27% of participants. The study also included a wide range of body
types based on BMI, ranging from underweight to obese. The diverse demographics and
baseline characteristics, including a broad range of prior HIV treatments and participants from
13 countries, broadens the applicability of the data across HIV treatment-experienced
individuals.

The evidence base was further strengthened by post hoc multivariable analyses (across
ATLAS, FLAIR and ATLAS-2M) that were undertaken to explore the baseline factors that were
associated with early virologic failure in the small proportion (1.25%) of trial participants who
experienced confirmed virologic failure with CAB LA + RPV LA in these studies. These
analyses indicate that a combination of at least two of the following baseline factors may be
associated with an increased risk of virological failure: archived RPV resistance mutations,
HIV-1 subtype A6/A1, or BMI >30 kg/m? . This enabled the following information to be added
to the SmPC to aid patient selection: “In patients with an incomplete or uncertain treatment
history without pre-treatment resistance analyses, caution is warranted in the presence of
either BMI >30 kg/m? or HIV-1 A6/A1 subtype™.

B.2.13.3. Relevance of the evidence base to the decision problem
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The endpoints covered in the evidence base (virologic failure, viral suppression, CD4+ cell
count, safety and tolerability and patient-reported outcomes) are highly relevant to the decision
problem. Viral suppression is the fundamental measure of treatment efficacy in ART, and
maintenance of this is the primary consideration when switching ART in virally suppressed
people living with HIV to ensure there is no impact on virologic efficacy?'. In chronic conditions
requiring life-long treatment, safety, tolerability and acceptability of treatment are all key
outcomes, and are comprehensively addressed by the clinical evidence.

The evidence base does not deal specifically with the comparators used in the decision
problem, because of the large number of different ART regimens available across the
countries participating in ATLAS and FLAIR, and the introduction of new regimens since
recruitment into the trials took place. However, the efficacy of the basket of comparators used
in the economic modelling can be considered not different to the pooled efficacy of the range
of therapies that made up ‘current ART’ in ATLAS and FLAIR. Clinical experts consider that
efficacy in terms of maintenance of viral suppression is comparable between therapies. This
is supported by several subsequent non-inferiority trials, which compare newer agents with
older ones and conclude they are no less efficacious. The regimens used as comparators in
the economic analysis were chosen on the basis that they represent ART regimens currently
in use in the NHS in the switch setting. Some of these were among the regimens used in
ATLAS and FLAIR, whereas others have been launched since.

As previously noted, the evidence base is predicated on non-inferiority trials. This is the norm
in modern trials of ART in HIV and is accepted by the EMA and the FDA. The design of the
clinical studies was discussed with regulators in both jurisdictions.

B.2.13.4. External validity of study results to patients in routine clinical practice

The ATLAS-2M study had a diverse study population, including a wide age range (median 42
years, 73% aged 235 years), good representation of women (26.8% of participants were of
female sex at birth), a wide range of BMI (from underweight to obese) and approximately 18%
of black or African American race. Approximately 61% had homosexual contact as an HIV risk
factor and 36% cited heterosexual contact. Injection drug use was cited by 3-4%. This diverse
study population has a somewhat higher representation of male homosexual acquisition than
the population of people living with HIV in clinical practice in England: in 2018, an estimated
47.6% were gay and bisexual men, 47.6% had heterosexual acquisition and 1.9% had
exposure through injecting drugs'”. This difference in proportion is not considered to affect
generalisability. Overall, the patient population of this diverse study is such that the results are
considered to be generalisable to individuals in routine practice in England and Wales.

ATLAS-2M was conducted in people living with HIV who were virally suppressed on daily oral
ART or CAB LA + RPV LA Q1M. This corresponds to the licensed indication (individuals must
be virally suppressed) and also to the great majority of diagnosed individuals in the UK, of
whom 98% are receiving treatment and 97% of those receiving treatment are virally
suppressed'®. However, treatment switching in virally suppressed individuals is common, and
some people living with HIV will benefit from switching to a long-acting treatment, as discussed
in Section B.1.3.5.
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As discussed above, the regimens that constituted standard of care ART at the time of
recruitment into ATLAS and FLAIR are not fully representative of current ART regimens used
in England and Wales. This is to be expected given the wide range of regimens and
formulations that are available, differences in commissioning priorities between countries, and
the introduction of new regimens/formulations leading to changes in market share over time.
However, the regimens used as comparators in ATLAS and FLAIR are considered to have
comparable efficacy to currently used regimens, given that non-inferiority trials are the norm
for ART in HIV.

In summary, the results of the phase 3 clinical studies of CAB LA + RPV LA are considered to
be valid for individuals in routine clinical practice in England and Wales, with no major
concerns identified regarding generalisability.
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B.3 Cost effectiveness

Base case analysis

o Results of the cost-effectiveness analysis show that switching from daily oral ART
to long-acting injectable treatment with CAB LA + RPV LA Q2M is cost-effective in
the UK, based on the proposed PAS cost of CAB LA + RPV LA.

Sensitivity analysis

e Sensitivity analysis on the deterministic results conclude that results are robust to

the structural assumptions and variations in input parameters.

B.3.1. Published cost-effectiveness studies

In line with the NICE Guide to the methods of technology appraisal 2013,'3? an SLR was
conducted to identify cost-effectiveness studies for the treatment of HIV infection. In brief,
electronic database searches (MEDLINE, Embase, the Cochrane library and EconLit) were
conducted on 24 April 2020. Publications describing economic evaluations of interventions
aimed at managing people living with HIV were considered to inform the conceptualisation of
the economic model. Full details of the process and methods to identify and select the relevant
cost-effectiveness evidence are summarised in Appendix G. A total of 92 studies were
identified (see Appendix G), of which 9 were in the UK setting (across 10 publications). Results
of the UK studies are summarised in Table 53. Cost-effectiveness modelling has not been
routinely carried out for HIV therapies commissioned for use in England, as they have not
previously fallen within the remit of NICE.
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Table 53 Summary list of published cost-effectiveness studies

. Intervention QALY . . Costs
Study Year StM L] Patler!t (intervention, (intervention, B (R0 (intervention, [RER (pe_r ELADHRY
ructure population comparator) gained)
comparator) comparator) comparator)
Published economic evaluations with UK NHS perspective: full publications
™ Incremental: Incremental:
Simpson 2012 | Markov 0.031 £3,558 £149,270/QALY
133 . .
et al. TE ATVIr, Incremental: Incremental:
LPV/r 0.31 NR £1,445 LPV/r dominant
TDF/FTC+EFV, 6.30, 6.77, £112,579, £21,806/LY
Wilkins et 2016 | Markov ™ ABC/3TC+EFV, 5.02, 5.39, £82,560, £22,446/QALY
al.34 TDF/FTC+ATVIr, | 6.45, 6.93, £125,010, £23,355/LY
ABC/3TC+ATV/r | 5.26 5.66 £96,570 £23,785/QALY
Published economic evaluations with UK public finance perspective: full publications
Miners et 2001 Markov ™ Dual NRTI, 11.7, 14.5, £119,190,
al.’ss HAART 9.3 11.6 £77,135 £17,698/QALY
Trueman 2000 | Markov HIV ZDV+3TC+ABC, | 8.6, 10.8, £87,965, £8,419/LY
et al.'3 ZDV+3TC 7.7 9.6 £78,161 £10,254/QALY
Published economic evaluations with UK NHS perspective: abstract only
Girod et 2012 | Markov ™ RPV+BR, 13.650 £214,869 -
al.’¥7 EFV+BR 13.582 NR £217,860 RPV dominates
Simpson ATV+RTV, Incremental:
et al.138 2012b | Markov TN (WOCBA) LPV/r 0.2 days NR Incremental: £3,003 | NR
Published economic evaluations with Scottish perspective: abstract only
Leen et 2009 | Markov ™ ATVIr, Incremental: Incremental: Incremental: 91% cost effective at
al.'®® LPV/r 0.24 0.14 £17,633 £20,000/QALY
Published economic evaluations with multiple perspectives including UK: full publications
Moereman 2010a | Markov TE (UK) DRV/r+OBR 10.396, 11.232 €251,210, €15,825/LY
et al. 40 LPV/r+OBR 9.846 10.718 €243,088 €14,778/QALY
Moereman DRVI/r, 8.317, 9.253, €244,328, €16,908/LY
etal4 | 20106 | Markov TE (UK) Pi(s) 7.226 8.193 €226.395 €16.438/QALY
5/10-year savings:
Simpson Tablets: £3,000,
ot al 142 2007 | Markov TE (UK) ATVIr, £2,867
) LPV/r Incremental: Capsules: £2,311 -
(tablets/capsules) | 4.6 months NR £3,000 Tablets: €11,094/QALY

3TC: lamivudine; ABC: abacavir; ATV: atazanavir; ATV/r: atazanavir/ritonavir; AZT: zidovudine; BR: background regimen; d4T: stavudine; DRV: darunavir; DRV/r:

darunavir/ritonavir; EFV: efavirenz; FTC: emtricitabine; LPV: lopinavir; LPV/r: lopinavir/ritonavir; NR: not reported; NRTI: nucleoside reverse-transcriptase inhibitor; OBR:
optimised background regimen; PI: protease inhibitor; QALY: quality-adjusted life year; RTV: ritonavir; TDF: tenofovir disoproxil fumarate; TE: treatment experienced; TN:
treatment naive; WOCBA: women of childbearing age
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B.3.2. Economic analysis

The economic case presented in this submission is based on conventional cost-utility analysis,
assessing the use of CAB LA + RPV LA versus a pooled basket of 9 comparators for the
treatment of adults living with HIV. The model is a deterministic hybrid Markov state-transition
model, rather than a microsimulation model. Clinical inputs were informed by the ITC
described in Section B.2.9. Key assumptions were validated with UK clinical experts
specialising in HIV. The methods related to the economic methodology were based on the
most recent NICE reference case.

The following principles underpinned the model development:

Modelling of health states reflecting differences in patient health outcomes or costs
Building in options for scenario analysis, in the context of known uncertainty
Assessment of all clinical benefits relevant to the NHS, physicians and people with HIV
Availability of evidence.

The ATLAS and FLAIR studies established that the clinical effectiveness of CAB LA + RPV
LA Q1M in terms of maintaining virological suppression is not inferior to that of current ART,
and the Q2M formulation was confirmed as not inferior to current ART via an ITC (see Section
B.2.9.2). Forthe purposes of modelling, not inferior is interpreted as comparable (i.e. the ART
regimens are as effective as one another in maintaining virological suppression). The non-
inferiority evidence base is not in itself considered a limitation; indeed, non-inferiority study
design is the norm in modern trials of ART in HIV. It is also well understood that non-inferiority
studies are not equivalence studies, having different hypotheses, analyses and
interpretations.

However, clinicians consulted for the submission confirm that for the purposes of clinical
decision-making, all modern approved ART regimens are assumed to have equivalent efficacy
(within the eligible populations stipulated in their marketing authorisations), and this approach
has been carried through into the economic modelling. Because the pivotal studies for both
CAB LA + RPV LA and the comparators were powered to demonstrate non-inferiority in viral
suppression, any differences in point estimates within the non-inferiority margins for the
primary (% of participants with plasma HIV-1 RNA =50 copies/mL) or key secondary endpoints
(% of participants with plasma HIV-1 RNA <50 copies/mL) do not imply statistically significant
differences in efficacy (as the trial design does not allow for this), and are not considered to
be clinically relevant. Consistent with the above interpretation, no differences in primary (% of
individuals with plasma HIV-1 RNA =50 copies/mL) or key secondary endpoints (% of
individuals with plasma HIV-1 RNA <50 copies/mL) are assumed between treatment arms in
the model.

Structurally, a deterministic Markov cohort model was considered preferable to a
microsimulation as it can be run with a single set of mean input values, dramatically reducing
run times compared with a microsimulation, and allowing for more robust scenario and
sensitivity analyses.

People living with HIV are at risk of experiencing treatment failure, resulting in discontinuation
of their current regimen. Treatment failure can occur for either virologic reasons (failure to
achieve HIV RNA level <50 copies/mL or viral rebound to HIV RNA =50 copies/mL after
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virologic suppression) or non-virologic reasons (adverse events [AEs] or other non-virologic
reasons for discontinuation). To capture this complexity, a traditional Markov process was
combined with a decision tree process, which manages treatment allocation and aggregates
results across treatment lines. An internal decision process (the decision-making code of the
model, which determines how individuals move through the health states) is also employed to
distinguish between individuals switching for virologic versus non-virologic reasons.

The model also contains separate adherence and transmission modules, as these are both
important aspects for consideration when evaluating HIV treatments. Life-long adherence to
daily oral ART is challenging, as discussed in Section B.1.3.5.3. The nature of administration
of CAB LA + RPV LA (i.e. long-acting injections administered Q2M by a healthcare
professional) removes the requirement to adhere to daily oral therapy and the associated risk
of suboptimal adherence over the long term. CAB LA + RPV LA is administered by HCPs
(directly-observed therapy), providing them with certainty about their patients’ adherence and
protection provided that individuals attend within the dosing window (see Section B.1.3.5 for
details). The literature indicates that suboptimal adherence to daily oral ART is common, and
is associated with reductions in viral suppression®3: 5557,

An example of the extent to which suboptimal adherence to daily oral ART can affect treatment
efficacy can be seen in the long-term (96-week) results from a recent phase 3 trial of two daily
oral regimens (bictegravir combined with emtricitabine and tenofovir alafenamide versus
dolutegravir, abacavir, and lamivudine) which analysed treatment differences in proportion of
individuals with viral suppression (HIV-1 RNA <50 copies/mL) by cumulative adherence
(<95% vs 295%) and found adherence had a statistically significant interaction (P=0.029) with
suppression®®. Even in a trial setting, a considerable proportion of individuals had suboptimal
adherence, and this was associated with lower suppression rates.

Table 54 differences in HIV-1 RNA <50 copies/mL at week 96 by subgroup

Bictegravir,
emtricitabine, and Dolutegravir, . .

, . Test for interaction
tenofovir abacavir, and P.-Value
alafenamide lamivudine (n=315)

(n=314)
Study drug adherence
(%) 0.029
<95 71/96 (74.0%) 103/120 (85.8%)
=95 205/216 (94.9%) 180/195 (92.3%)

Source: Wohl et al. 2019, supplementary appendix>8

Reduced viral suppression will in turn increase the risk of onward transmission?'. To capture
the potential benefits in terms of reduced transmission that may derive from avoidance of
suboptimal adherence through use of long-acting therapy, an onward transmission component
is also incorporated into the model. This attempts to capture the reduced cost and higher
HRQoL resulting from new HIV infections avoided due to reduced onward transmission from
the modelled cohort.

Finally, the model also incorporates a utility benefit for long-acting treatment, based on data
from the ATLAS and FLAIR studies (see Section B.3.4.3). Lifetime daily oral ART exerts a
burden for a number of reasons, including the effects of HIV-related stigma (fear of unwanted
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disclosure of HIV status, the daily reminder of HIV status), and the anxiety and inconvenience
around daily scheduling of ART around food intake, work and lifestyle commitments (see
Section B.1.3.5 for full discussion of treatment burden).

B.3.2.1. Description of analyses

The analyses presented within this submission are informed by the ATLAS-2M trial”® (which
established non-inferiority of CAB LA + RPV LA Q2M to Q1M administration) and an indirect
treatment comparison showing non-inferiority of Q2M dosing to current daily oral ART based
on pooled results from the ATLAS and FLAIR trials (Section B.2.2.2). In addition, pooled data
from the ATLAS and FLAIR trials provide evidence of a difference in utility between the
injectable and daily oral treatments at 24 and 48 weeks. In the analyses, CAB LA + RPV LA
Q2M is compared with a pooled basket of 9 comparator regimens.

In the context of HIV and the innovation associated with a long-acting injectable, it is essential
that any cost-effectiveness analyses reflect the full value to people living with HIV and the
NHS of offering an alternative to life-long daily oral therapy. In order to do this, the model
incorporates three key concepts, namely no difference in clinical efficacy between treatments;
a utility benefit for long-acting treatment vs daily oral ART; and improved adherence to long-
acting versus vs daily oral ART, which in turn is assumed to lead to a reduction in onward
transmission:

o Virological efficacy (achievement of HIV-1 RNA <50 copies/mL) is assumed to be not
different between intervention and comparator arms in each treatment line (Section
B.3.3.2.1). This is consistent with the conclusions of the ITC and the non-inferiority
trials that underpin it, described in Section B.2.9, and with the opinion of clinical experts
consulted for the submission. The justification for this assumption is discussed further
in Section B.2.9.3.

e Life-long daily oral ART exerts a burden for a variety of reasons, including stigma-
related issues, such as a fear of unwanted disclosure of HIV status, and the daily
reminder of HIV status. As such, a utility advantage is applied to long-acting treatment
with CAB LA + RPV LA compared with daily oral ART; this is derived from the trial
HRQoL data, as discussed in Section B.3.4.

e As a directly observed therapy administered Q2M, CAB LA + RPV LA is expected to
improve treatment adherence relative to self-administered daily oral ART over the long
term. Suboptimal adherence to daily oral ART in clinical practice is common and is
associated with reduced viral suppression53%, |leading to an increased likelihood of
viral rebound and of developing resistance to ART?'. To model the potential
adherence-related benefit associated with CAB LA + RPV LA, adjustments are made
to reduce the probability of viral suppression and increase the probability of viral
rebound as treatment adherence reduces. Improved adherence is associated with
improved likelihood of viral suppression with effective treatments.

¢ HIV cannot be sexually transmitted by persons with an undetectable viral load (defined
as HIV-1 RNA <50 copies/mL)' 5, Improving the proportion of individuals who achieve
and maintain viral suppression has the potential to reduce the risk of onward
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transmission of HIV, and this is captured in an onward transmission module (see
Section B.3.2.5.1.2).

All analyses have been conducted in line with the reference case as presented in the NICE
Methods Guide 2013."32 Model parameters are set such that they are most relevant to a UK
population and can facilitate decision making by NICE.

B.3.2.2. Intervention technology and comparators

The intervention arm comprises CAB LA + RPV LA, administered as intramuscular injections
Q2M, following a 30-day oral lead-in period and initiation injections.

A virologically suppressed population switching for non-virological reasons — current
status quo

Of the 98% of persons diagnosed with HIV and on ART attending a consultation with their
HCP, it is estimated that approximately |l require a treatment switch. The BHIVA
guidelines?" 2° state that clinical reasons for considering switching include managing toxicity
or intolerance, participants’ desire for a reduced pill burden, management of drug-drug
interactions, and individual preference (see Section B.1.3.4.3). The switch could be to a
completely new regimen, a change of backbone or a change of third agent. The decision is
led by the individual needs of that person after a thorough review and discussion with the HCP
and in some cases with a multi-disciplinary team (MDT).

Commissioning of ART is led by Best Practice in HIV Prescribing®, an NHS England Policy
which sets out the Clinical Reference Group’s principles for providing clinical advice to NHS
England on HIV prescribing, including the role of the MDT. The Policy sets out a series of
principles on:

e Providing timely access to ART

¢ Informed treatment choice, shared decision-making and the importance of life-long
adherence

e Supporting opportunities for cost-savings where generic alternatives are clinically
appropriate for use

Previously, the purchase price of ART has been subject to renewal negotiation (through a
tendering process). Further, there is variation in the purchase price for ART across the regions
of England; regional tenders typically drive regional prescribing guidelines which are often
based on cost banding structures (also shared at the initial Scoping Meeting in August 2020).
Typically, oral antiretrovirals are considered similar in their ability to maintain virological
suppression and where clinically appropriate for the individual, the lowest cost regimen would
be utilised.

The types of ART people living with HIV are switching to can be accessed from market data
and this is presented in Table 56. The ART switched to by line of therapy is not available.
Rows shaded in blue are regimens identified as the most relevant comparators for CAB LA +
RPV LA.
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Table 55. Switch share by regimen (Market overview for patients switching off stable
regimens)

Brand Name Generic name Of those survey % by
regimen

Biktarvy BIC/FTC/TAF

Symtuza DRV/Cobi/FTC/TAF

Dovato or Tivicay + Epivir DTG/3TC or DTG+3TC

Delstrigo DOR/3TC/TDF

Triumeq DTG/ABC/3TC

Odefsey RPV/FTC/TAF

Truvada+Tivicay FTC/TDF+DTG

Descovy+Tivicay FTC/TAF+DTG

Desovy+lsentress FTC/TAF+RAL

Stribild EVG/c/FTC/TDF

Juluca® or Tivicay + Rilpivirine | DTG/RPV or DTG+RPV

Eviplera RPV/FTC/TDF

Genvoya EVGI/c/FTC/TAF

Truvada+lsentress FTC/TDF+RAL

Descovy+DRV/r FTC/TAF+DRVI/r

Truvada+DRV/r FTC/TDF+DRV/r

Tivicay + Other DTG+other

*Not identified as a clinically relevant comparator through market data; clinical consensus suggested inclusion as
a comparator was important; Juluca is viewed as the most clinically aligned oral version of CAB LA + RPV LA.

Source: ActOne Lime Data (09/12/2020)

Choice of appropriate clinical comparator for CAB LA + RPV LA

A switch to CAB LA + RPV LA can address important additional needs above and beyond
those addressed by current switch regimens, as described in Section B.1.3.6. These include
the social and emotional burden (i.e., fear of disclosure, daily reminder of HIV status,
organisational burden of treatment with regard to work, travel and daily life, anxiety over
maintaining adherence and pill fatigue), as well as medical barriers to oral treatment.

Even though alternative oral treatment options exist for individuals who switch for non-
virological reasons, arguably these cannot satisfy the true unmet need of some people living
with HIV for a non-daily, non-oral treatment that has a smaller impact (for all the reasons
outlined above).

The clinically relevant comparators to CAB LA + RPV LA were based on a review of the market
switch data (as shown in Table 56). We reviewed the list of ART regimens most commonly
switched to and chose an arbitrary cut-off of 2.5% (of those surveyed by percentage regimen)
as an initial inclusion parameter. We then sought feedback from clinical experts on this list of
regimens relative to the decision problem for CAB LA + RPV LA.

o Truvada (TDF/FTC) +Tivicay was excluded. This regimen represents one of the lower
cost regimens within the regional bandings and as such would likely have been used
early on in treatment to achieve viral suppression. Persons living with HIV would likely
be switching away from this regimen for known toxicity reasons associated with
Truvada, many to the single tablet regimen, Biktarvy.
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o Excluded regimens (<2.5%) were considered less relevant because they are less
commonly used in current practice in a suppressed switch setting and/or were one of
the lower cost regimens within the regional bandings and as such would likely have
been used early on in treatment to achieve viral suppression.

One exception to this, as a result of clinician feedback, was the decision to include Juluca as
a relevant comparator (despite <2.5%). Juluca is a 2-drug regimen of dolutegravir and
rilpivirine, and was identified as clinically relevant for this appraisal because it is deemed a
‘close’ oral alternative to CAB LA + RPV LA.

All nine regimens are viewed as comparable in terms of their ability to maintain virological
suppression. Each may offer different benefits depending on individual need based on
personal preference, lifestyle, underlying health risks and co-morbidities.

Whilst we have sought strong alignment on the likely oral ART regimens that would be
considered at this stage for a non-virological treatment switch in the absence of CAB LA +
RPV LA, we are unable to access estimated market shares across these nine comparators
that would be representative of reasons related specifically to the challenges of oral therapy.
For this reason, the cost of the comparator, termed ‘basket of comparators’ refers to the
average list price across these nine regimens (rather than the weighted average).
Maintenance of virological suppression is assumed comparable across the comparators and
also versus CAB LA + RPV LA.

B.3.2.3. Model perspective

The analysis was conducted from the perspective of the NHS and Personal Social Services
(PSS) in England and Wales in line with the NICE reference case.

B.3.2.4. Patient population

In line with the ATLAS-2M trial population and the licensed indication, the economic evaluation
considers the use of CAB LA + RPV LA, administered Q2M, for the treatment of adults with
virologically suppressed HIV infection (HIV-1 RNA < 50 copies/mL) on a stable antiretroviral
regimen.

In the base case, the economic analysis evaluates the ATLAS-2M trial population, reflecting
individuals with chronic HIV infection, treated and virologically suppressed on their current
regimen, in line with the details of the population who are initialised in the cost-effectiveness
model as shown in Section B.3.3.1.

B.3.2.5. Model structure

The model developed to evaluate the cost-effectiveness of CAB LA + RPV LA is a
deterministic hybrid Markov state-transition model. People living with HIV are at risk of
experiencing treatment failure (predominantly due to failure to achieve or maintain virologic
suppression or adverse events), resulting in the development of viral resistance and
discontinuation of current therapy. To capture this complexity, a traditional Markov process
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was combined with a decision tree process, which manages treatment allocation and
aggregates results across treatment lines. An internal decision process (the decision-making
code of the model, which determines how individuals move through the health states) is also
employed to differentiate between those discontinuing for virologic and non-virologic reasons.
Schematics depicting the treatment pathways modelled and the within-treatment-line health
states are presented in Figure 10.

FTTTTTTTTT Ty Treatment escalation
HIV progression i CD4 cellcount
: ; ART 1 ART 2 ART 3
PTTmmmmssssmssmoeeen ) ] CD4 <50 'l »
i Viralload | i cells/mm? 5
i _ : ! 5 ART 4
I Viral load <50 ' ' CD4 50-<200 '
E copies/ml ! ! cells/mm? i
i [ cpa200<350 i
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: i i Clinical eventincidence
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i coples/mi : : cells/mm? i AEs ADEs Death
--------------------- CD4 2500 ‘
] cells/mm? i

Figure 10. Conceptual model schematic
AE: adverse events, ADE: AIDS-defining event, ART: antiretroviral therapy, CD4+: cluster of
differentiation 4

Health states included in the model are based upon treatment line, virologic response and
CD4+ cell count, with death as an absorbing state. Whilst not defined as explicit health states,
individuals are also subject to the risk of AIDS-defining events (ADEs; i.e. certain cancers,
opportunistic infections and other manifestations of immunosuppression, defined according to
the CDC Classification for HIV-1 Infection (2014)'#44 as used in ATLAS-2M) and treatment-
related AEs.

Four treatment lines are incorporated: first modelled line ART; two subsequent modelled,
defined ART regimens; and one unspecified 4" modelled line treatment line (Figure 10).
Individuals cannot skip any of the defined ART treatment lines; all individuals receive three
lines of defined ART, followed by one line of 4" line treatment, depending on their treatment
pathway and reasons for discontinuation. ART regimens are associated with a specific
monthly cost of therapy, while the efficacy profiles account for all treatment-associated clinical
parameters modelled inclusive of viral suppression, CD4+ cell count (Section B.3.3.2 and
B.3.3.2.1) and AEs (Section B.3.3.5).

Upon model initiation, individuals begin on the initial ART (15t modelled line), comprised of
either CAB LA + RPV LA or a comparator regimen (see Section B.3.2.5 for comparators).
Individuals may then discontinue from the initial ART, moving to a second or a third modelled
ART line. Reasons for discontinuation (‘non-virologic’ and ‘virologic’) determine subsequent
treatment efficacy. A proportion of individuals discontinuing for ‘virologic’ reasons are
assumed to develop resistance, or will be switched to a less well-tolerated regimen with a risk
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of reduced adherence, and as such have a lower probability of viral suppression in subsequent
lines of therapy. The term ‘stable switch’ indicates that an individual has discontinued for non-
virologic reasons, and as such is not expected to experience the same reduction in the
probability of achieving virologic suppression as a patient discontinuing for virologic reasons.

To account for differing levels of resistance at entry to the 4" therapy line, individuals may
receive one of three 41" line therapy efficacy profiles, depending on the nature of their previous
reasons for discontinuation. Further description of the impact of discontinuation is provided in
Section B.3.3.2.2. Efficacy outcomes for subsequent treatment lines are described in Section
B.3.3.2.1, while costs associated with subsequent treatment lines are described in Section
B.3.5.2.

Upon initiation of a given treatment line, individuals enter the Markov process. Consistent with
previous economic models'™5'4! health states included are based on viral load (<50
copies/mL, 250 copies/mL) and CD4+ cell count (>500 cells/mm?3, 350-500 cells/mm3, 200—
<350 cells/mm?3, 50—<200 cells/mm?3, <50 cells/mm?) and death.

During each monthly cycle, individuals’ CD4+ cell count and viral status may improve, decline
or remain constant. For a given treatment, this is represented by transitions between health
states, as determined by treatment-specific transition matrices. Death is an absorbing state.
In general, individuals within each health state are assumed to be homogenous, with
movements between treatment lines determined by virologic status at the point of current and
previous discontinuations.

In any of the first three modelled treatment lines, individuals may discontinue treatment due to
virologic failure (failure to achieve HIV RNA <50 copies/mL), viral rebound (viral failure after
initially achieving suppression) or non-virologic reasons. Individuals receiving treatment within
the 4t therapy line are assumed to remain there for the remainder of the modelled horizon,
with the 4 line therapy acting as an absorbing health state with respect to treatment options
and assumed to contain all potential therapies post-3 line treatment.

Rationale for model structure

Patient-level simulations are extremely computationally expensive for problems such as this,
where clinical differences are very small, and so are not considered appropriate for use.
Instead, computational time may be better devoted to additional scenario analyses to explore
uncertainty.

By contrast, Markov models applying health states based on CD4+ cell count are commonly
described in the literature (see Appendix G), as CD4+ cell count is a strong predictor of clinical
progression, resource use (and therefore cost) and HRQoL. Indeed, all UK-relevant full text
cost-effectiveness studies identified were Markov models with health states based on CD4+
cell count (Table 53). Two studies (Miners 200135 and Trueman (2000)'3¢ considered CD4+
cell counts with less granularity than the cost-effectiveness model used in the current
submission; CD4+ cell count boundaries defining health states were considerably wider. Two
other studies (Simpson 201233 138 and Wilkins 2016"'34) used CD4+ cell count definitions of
health states that were in line with the current model; one (Simpson 2012) included virologic
measurements and cardiovascular-related events while the other (Wilkins 2016) considered
regimen failure (stratified by reason for discontinuation as in the submitted model), and
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mortality for both HIV and non-HIV related events. Therefore, the cost-effectiveness model
used in the submission is considered in line with previously published models in the same
indication with the inclusion of components from all identified relevant literature. Cost-
effectiveness modelling has not been routinely carried out for HIV therapies commissioned for
use in England, as they have not previously fallen within the remit of NICE.

However, an important limitation of strict Markov models is that a Markov model does not allow
for additional components relevant to modelling HIV, including treatment lines and treatment
options, development of resistance and reasons for discontinuation. This limitation can be
addressed by incorporating a decision tree element into the Markov model structure to create
a hybrid model.

A monthly cycle length is commonly applied in HIV models, as outlined in the SLR (Appendix
G) and is used here too. As HIV can be a rapidly changing disease if uncontrolled, longer
cycles may not capture all clinically important events.
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Table 56. Features of the economic analysis

Current appraisal

Feature
Chosen values Justification

Clinical guidelines note durable long-term survival and
HRQoL benefits for individuals receiving an effective
antiretroviral regimen.'#® To fully capture the survival
benefits of a successful antiretroviral regimen, non-
curative nature of treatment and the requirement for
lifelong maintenance of treatment, a lifetime perspective
(up to 80 years from model initiation) has been adopted.
Within the model, alternative time horizons are available
(1-80 years) and may be evaluated to assess the impact
of this parameter on model results. The maximum time
horizon (80 years) is employed to facilitate scenario
analysis and sensitivity analysis; the base case analysis is
run until last patient has died, which is significantly less
than 80 years.

Lifetime
Time horizon (maximum 80
years)

A cycle length of one month is utilised to make adequate
provision for the timing of treatment switching, virologic
response, CD4+ cell count increases, and the prediction of
Cycle length One month AIDS-defining events (ADEs), with the associated cost and
quality of life implications. The adoption of a one-month
cycle length is consistent with several previous cost-
effectiveness models. 4715

As the model health states are CD4+ count-dependent, a
source of utility values stratified by CD4+-count was
required. The values published by Kauf et al. (2008) were
Source of Kauf et al. derived from five open-label studies in individuals treated
utilities (2008)"%1 with highly active ART and have been widely used in other
studies, allowing for comparison. Country-specific utility
values for a UK HIV population by CD4+ count were not
available (see Section B.3.4.2).

Beck et al. reports a UK-based cost-effectiveness
analysis, it was deemed the most suitable source of costs

Source of Beck et al. given its specificity to the UK, the granularity of costs
costs (2011)192 reported and the wide use of these costs in other UK
studies; costs were inflated to current values (see Section
B.3.5.3).
0,
Discounting 3.5% on costs and In line with NICE reference case'3?

benefits

Discontinuation due to virologic failure is managed by the internal decision modelling process
(the decision-making code of the model, which determines how individuals move through the
health states):
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e Virologic failure: In order that a cohort does not indefinitely remain on a failing
treatment regimen, an internal memory process identifies those who have occupied the
non-suppressed viral load state (250 copies/mL) for a three-month period. Individuals
who have failed to achieve virologic suppression within this period discontinue their
current therapy. This assumption was considered a reasonable simplification by clinical
experts consulted (see Section B.3.6.2 for further details on rationale for assumptions).
Individuals discontinuing due to virologic failure remain in the same CD4+ health state
in the subsequent treatment arm, whilst also remaining in the non-suppressed viral load
state.

Discontinuation due to viral rebound and non-virologic reasons is managed through treatment-
specific transition matrices:

¢ Virologic rebound: All individuals who initially achieve viral suppression face a monthly
probability of experiencing virologic rebound (i.e. a return to HIV RNA =50 copies/mL).
Individuals experiencing virologic rebound are assigned to the non-suppressed viral load
state in a subsequent treatment line.

¢ Non-virologic reasons: All individuals face a monthly probability of discontinuing their
current line of therapy due to non-virologic reasons. Patients who discontinue through
this process remain in their existing CD4+ and viral load health state.

A graphic representation of the treatment switching processes is presented in Figure 11.
Patients who discontinue one regimen are assumed to immediately start a new regimen, in
line with clinical guidelines.

No change — Continue therapy

Viral load <50 copies/ml| Virologic rebound — Change therapy b > Viral load <50 copies/ml

y Therapy duration 2 virologic
1 failure threshold

I Therapy duration <virologic
Viral load 250 copies/ml -: failure threshold & no — Continue therapy — Viral load 250 copies/ml

| virologic response I k

| Therapy duration < virologic |
L—»! failure threshold & virologic F
! response !

Figure 11. Treatment switching decision process

Where treatment switching is necessary, the decision tree allocates individuals to the
appropriate subsequent treatment. Once analyses have been completed for all treatment
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permutations, the decision tree aggregates the results to inform the overall cohort results, as
presented in Figure 12.

Therapy sequence 1 ! Markov process ! Results
(% of cohort) v ! (Therapy sequence 1)

+ +
) Therapy sequence 2 T Results
Patient cohort N Mark
akient cono | (% of cohort) . @ _r_o_\.r_p:r?ief _____ ! (Therapy sequence 2)
+ +
Therapy sequence 3 [ Results
Mark
_’{ (% of cohort) . @ _r_clv_p_r?ie_sf _____ ! (Therapy sequence 3)
+ +

100% of patients
(stratified by therapy
sequence)

100% of patients
(combined results)

Figure 12. Decision tree process

B.3.2.5.1. Modelling of adherence and onward viral transmission

B.3.2.5.1.1. Adherence

As a directly observed therapy administered Q2M, CAB LA + RPV LA is expected to improve
treatment adherence relative to self-administered daily oral therapy, because it removes the
possibility of suboptimal adherence, provided that individuals attend for administration of their
injections within the required time window.

The effectiveness of CAB LA + RPV LA in clinical practice is assumed to have been quantified
in ATLAS 2M (i.e. adherence to long-acting injectables in clinical practice is not expected to
be different from trial settings); this assumption is backed up by long-term data from CAB LA
+ RPV LA trials, which found adherence rates of 96-98% at 96 weeks’ follow-up?: 97

Adherence to long-term oral therapy in the real-world setting is difficult to quantify, and all of
the methods for doing so (e.g. patient recall, medicine possession ratio) are associated with
limitations. However, the literature indicates that suboptimal adherence to daily ART is
common?®3 55-57.61 A targeted literature review on adherence to ART found that adherence data
from the UK are sparse, but the UK studies identified indicated that suboptimal adherence
occurs in approximately 10-57% of treated individuals (see Section B.1.3.5.3).

Reduced adherence is associated with reduced treatment effectiveness®-%8 leading to an
increased likelihood of viral rebound and of developing resistance to ART. To model the
potential adherence-related benefit associated with CAB LA + RPV LA, adherence-related
adjustments are made in the comparator arm to reduce the probability of viral suppression
and increase the probability of viral rebound. This is explained below.

B.3.3.2.3Adjustments to the adherence inputs (described in B.3.3.2.3) are based on a study
by Ross et al.,’”® which evaluates the clinical and cost-effectiveness of long-acting
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antiretroviral therapy using the widely published CEPAC HIV microsimulation model. The Ross
study reports the relationship between viral suppression at 6 months from ART initiation and
medication possession ratio (MPR), using data from the VOLTART cohort'#®, which reported
long-term virological outcomes on ART in people with HIV in Cote d’lvoire. In this study, the
proportion of individuals achieving HIV RNA suppression on daily ART was assumed to range
from 0% to 91% depending on adherence, vs a proportion of 91% on long-acting ART.
Variations in adherence, efficacy and loss to follow-up were explored in sensitivity analyses.
154 The following equation was fitted to the observed data to calculate the estimated viral
suppression at different adherence levels, calculated from the x and y coordinates in the
supplementary material of Ross et al.:

Viral suppression = 1.01111 - Adherence — 0.05056

Subsequently, this equation is used in the model to estimate anticipated viral suppression at
different levels of adherence, as follows:

e The comparator arm (daily oral ART) is assumed to exhibit 74.4% adherence
(consistently over the treatment duration), derived from a UK-based study of
adherence to ART (SWEET®?, see Section B.3.3.2.3). From this, the equation
produces a viral suppression estimate of 70.17%. This is then divided by the
suppression estimate of 96.06% derived from the equation for a perfectly adherent
cohort (100% adherence). This gives an adjustment factor of 0.73, which is applied in
the model base case to the probability of viral suppression in the comparator arm.

¢ Inthe CAB LA + RPV LA arm, no adherence-related adjustment is applied in the base
case, i.e. the model assumes no reduction to the suppression that was achieved with
the adherence reported in the ATLAS-2M trial (i.e. 98% adherence). Thus, for the
purposes of modelling the adherence observed for CAB LA + RPV LA in ATLAS-2M is
taken as 100% adherence, and decrements applied to the comparator arm are relative
to this.

B.3.2.5.1.2. Onward viral transmission

Given the impact of treatment adherence on viral load, differences in adherence between
treatment options can also be expected to influence onward viral transmission. The likelihood
of onward transmission of HIV is dependent on several factors, predominantly the presence
of behaviour conducive to disease transmission (e.g. unsafe sexual activity or injection drug
use) and individuals’ viral load. This aspect is captured in the economic model through a
disease transmission module. This module utilises effectiveness data estimated through the
cost-effectiveness model, alongside disease transmission parameters, to estimate the total
number of onward infections attributable to the modelled cohort. Outcomes due to differences
in new HIV cases resulting from onward transmission are then incorporated into cost-
effectiveness estimates. Further description is available in Appendix M. An overview of the
model process is provided in Figure 13.
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Of note, individuals with an undetectable viral load (classed as HIV-1 RNA <50 copies/mL)
cannot sexually transmit HIV'415.24.25 Transmission that occurs as a result of treatment failure
may involve transmission of a resistant viral strain, leading to fewer treatment options and
higher costs for the newly infected individuals.

Initiate disease
transmission model

L J

Select population

No risk Record data

Lt_:w n‘_sk heterosexual Calculate
High risk heterosexual » Run CE model ) . e
MSM Viral load distribution transmission risk
DU Economic results
Heterosexual and IDU
MSMand IDU

A

Accumulate results

CE model
Transmission module

CE: cost-effectiveness, IDU: intravenous drug users, MCM: men who have sex with men

Figure 13. Overview of onward transmission disease module and its interaction with
the cost-effectiveness model

Individuals in the module are stratified into risk groupscE: cost-effectiveness, IDU:
intravenous drug users, MCM: men who have sex with men

Figure 13 (Appendix P, Table 1), the majority of which potentially contribute to onward
transmission of HIV. Based on these core transmission risk populations, a conceptual model
design was developed (Figure 14). The heterosexual risk population was further stratified in
to low-risk and high-risk behaviour categories and transmission from multiple sources was
permitted (e.g. heterosexual transmission in the injecting drug use transmission risk group).
Full details of risk groups and associated transmission probabilities are provided in Appendix
M.
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Figure 14. Disease transmission module flow diagram
CD4: cluster of differentiation 4; CE: cost-effectiveness; IDU: injecting drug use; MSM: men
who have sex with men

The modelled cohort is initially distributed across each of the risk groups, where patient
baseline characteristics may be specified individually by group. The cost-effectiveness model
is subsequently used to estimate lifetime outcomes for each of the risk groups. Consistent with
a typical cost-effectiveness analysis, lifetime costs, life years and quality-adjusted life years
(QALYs) associated with HIV disease progression in the modelled cohort are accrued and
recorded.

To estimate the number of onward infections, the lifetime viral load health state occupancy of
each risk group is recorded. It is assumed that the modelled cohort may only contribute to
onward HIV infections if they have a viral load 250 copies/mL; in line with clinical evidence,
those with viral load below this threshold cannot infect others. It was necessary to make the
simplifying assumption that all individuals in the HIV-1 RNA =50 copies/mL stated are capable
of transmitting HIV; in reality, clinical evidence suggests that a somewhat higher viral load
(approx. 200-400 copies/mL or greater) is required for transmission. Subsequently, time spent
in the higher viral load states is combined with the time-dependent risk of transmission (based
on risk group-specific behaviour characteristics) to estimate the number of onward HIV
infections attributed to the initial cohort.

Total lifetime costs, life years and QALYs for each onward infection are estimated and
incorporated within the initial cohort cost-effectiveness calculation. Only direct infections (i.e.
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those transmitted by the original modelled cohort, not infections subsequently passed on by
the newly infected persons) are considered within the model.

B.3.2.5.2. Resistance

Treatment failure while a patient is receiving an antiretroviral regimen may be associated with
the development of resistance. A proportion of individuals discontinuing treatment for virologic
reasons are assumed to develop resistance, which is reflected in the efficacy profiles used for
2" and 3 line modelled treatment and will determine their eligibility for future regimens. For
simplicity, additional resistance is not explicitly modelled from third-line treatment onwards.

Patients who discontinue for virologic reasons in the first modelled line but then discontinue
their second modelled line for non-virologic reasons will receive the same third modelled line
efficacy under default settings as those who failed first and second modelled line for non-
virologic and virologic reasons respectively; the assumption is that there has been resistance
at some point in the treatment pathway irrespective of when this happened, so outcomes
would be expected to be similar.

B.3.2.5.3. Outcome measures

The primary model output is the incremental cost-effectiveness ratio (ICER) expressed as
incremental costs per QALY gained, in line with the reference case. The model also provides
an overview of other outcomes, such as total and incremental life years, and disaggregated
QALYs and costs.

As HIV is a complex disease area with numerous clinically important measures, a number of
clinical outcomes are also calculated in the model and displayed to aid decision-making. The
incidence of clinical outcomes such as adverse events and AIDS-defining events are
displayed. The model also shows graphically the proportion of the cohort who are expected to
achieve viral suppression and the mean CD4+ cell count over time for each comparator and
intervention. The time on treatment (intervention and comparator) and the time in each viral
load health state is also displayed graphically. Clinical outcomes and details relating to model
outputs are shown in Table 57.
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Table 57: Clinical outcomes estimated by the Company cost-effectiveness model

Clinical outcomes | Key Notes

estimated

Adverse Events Only injection site reactions (ISRs) are considered in this model. This
is due to similar AE profiles between arms (with the exception of
ISRs). This is detailed further in Section B.3.3.5.

AIDS defining Events considered and contributing to the overall incidence of

Events (ADE) captured ADEs:

Acute viral opportunistic infection (Ol)

Acute bacterial Ol

Acute fungal Ol

Acute protozoan Ol

Other Ol

Further description is given in Section B.3.3.3

B.3.2.5.4. Discount rate

A 3.5% discount rate was applied to both costs and outcomes, in line with NICE guidelines on
the reference case.'3? Sensitivity analyses have been provided applying a 1.5% discount rate.
As noted in the NICE reference case, where treatment restores people to full or near full health
who would otherwise die or have a very severely impaired life, and when this is sustained over
a very long period (normally at least 30 years), cost-effectiveness analyses are very sensitive
to the discount rate used. Effective HIV treatment is key to providing health benefits, in terms
of extension to life, return to near full health and preventing onward transmission, and the
consequences of this are magnified over the longer term. Hence, a scenario analysis applying
a 1.5% rate is provided.'32

B.3.3. Clinical parameters and variables

B.3.3.1. Patient parameters

Baseline patient parameters in the cost-effectiveness model (Table 58) are informed by the
baseline characteristics of participants in ATLAS-2M. As outlined in B.2.2.2, participants
enrolled in ATLAS-2M were broadly comparable to the other studies used to inform the ITC.
Further, as described in Section B.2.13.4, the population in ATLAS-2M is adequately
generalisable to the UK HIV population. The modelled baseline viral status is also derived
from ATLAS-2M and is specified in Table 59.
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Table 58. Baseline parameters

Variable ATLAS-2M (base case)

Mean value SE Source
Age of cohort (years) 42.7 0.49 ATLAS-2M CSR™
Percentage of cohort that | 26% 1.92% ATLAS-2M CSR™
are female (%)
SE: standard error

Table 59. Baseline viral status

Viral load CD4+ cell count ATLAS-2M
(copies/mL) | category Mean SE Source
(cells/mm3)
2500 74.90% 1.90% Derived from
350—<500 18.39% 1.70% ATLAS-2M CSR™
<50 200—<350* 6.70% 1.09%
50-<200 0.00% 0.00%
<50 0.00% 0.00%
2500 0.00% 0.00%
350—<500 0.00% 0.00%
>50** 200-<350 0.00% 0.00%
50-<200 0.00% 0.00%
<50 0.00% 0.00%
SE: standard error *Assumed that all participants with CD4+ <350 (as defined in the ATLAS-2M
CSR) fall within this category
** No participants were in this category at baseline as users are required to be virally suppressed
before commencing CAB LA + RPV LA
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B.3.3.2. Health state occupancy

Health states are defined by CD4+ cell count and viral suppression, with patients moving
between health states based on treatment- and time-specific transition matrices and viral
suppression data. Patients’ CD4+ cell count status may improve, decline or remain constant,
represented by transitions through the respective health states.

The rate at which individuals transition between health states is determined by treatment- and
time-specific transition matrices defined by the efficacy data selected. The pooled ATLAS-2M
ITC profiles (see Section B.2.9 and Appendix M) are used to define the efficacy for the first
modelled line. Death is included in the model as an absorbing state. In general, individuals
within each health state are assumed to be homogenous, except those who experience
virologic failure (this is detailed further in Section B.3.3.2.2).

In any of the first three modelled treatment lines, individuals may discontinue treatment due to
virologic failure or other non-virologic reasons. Patients receiving treatment within the 4"
therapy line are assumed to remain there for the remainder of the modelled horizon, with the
4t therapy line acting as an absorbing health state with respect to treatment options and
assumed to contain all potential therapies post-3 line treatment.

B.3.3.2.1. Efficacy

ART efficacy is measured by virologic response, defined as the maintenance of a viral load
(HIV-1 RNA) <50 copies/mL, and immunological response, defined as the average increase
in CD4+ cell count. These measurements inform transition matrices that are used in the model
to control individuals’ movement between viral load and CD4+ cell count health states. Efficacy
parameters used in the derivation of transition matrices for each efficacy profile used in the
model are presented in Appendix M.

In the base case analysis, it is assumed that virological efficacy is not affected by therapy
applied (i.e. no difference in virological efficacy is assumed between therapies); this
assumption is in line with the published literature, and with the ITC described in Section B.2.9.
However, efficacy is assumed to be dependent on therapy line, treatment history (i.e. previous
virological failures) and development of resistance.

The first modelled line uses efficacy from the Q2M arm of ATLAS-2M for CAB LA + RPV LA;
comparator efficacy is assumed to be equivalent, based on the ITC. In the second and third
modelled lines of therapy, the ‘stable switch’ efficacy profile is used for those who discontinued
their previous treatment and changed therapy for non-virologic reasons; the ‘failing switch’
efficacy profile is used for those who subsequently changed therapy as a result of virologic
failure. Clinical experts noted that although this was an acceptable assumption for modelling,
many individuals would not experience a reduction in efficacy in the stable switch scenario;
the effect of assuming a zero reduction in efficacy after stable switch was explored in a
sensitivity analysis. In the final line of modelled therapy, efficacy profiles were applied based
on the number of previous virologic failures.

Data used to populate the efficacy profiles in the model are shown in Table 60. The Kanters
(2017)"3 paper used to inform 2L and 3L failing switch was identified from a targeted literature
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review of NMAs, where it was the only NMA identified that analysed outcomes in individuals
who switched from initial treatment because of virologic failure. The Baril (2016)'® paper was
considered an appropriate source because it provides a systematic review of the efficacy of
switching regimen in virally suppressed individuals. The Cooper (2008)'%¢ and Steigbigel
(2008)"7 papers were selected to inform efficacy in the 4th modelled line as they were the
only papers identified that provide the required data stratified by number of resistance classes
in an appropriate patient population. The effects of alternative assumptions and inputs for the
respective modelled treatment lines were explored in scenario analyses (see Section
B.3.8.3.1).
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Table 60. Efficacy profile parameters

Virologic suppression at

Baseline CD4+ count

Change in CD4+ cell

from ATLAS-2M

Therapy line Treatment arm Source 48 weeks Mean (SD) count at 48 weeks
Mean (SE) Mean (SD)

Initial modelled CAB LA + RPV LA Q2M arm from ATLAS-2M

line Comparators Assumed equivalent to Q2M arm 94.3% 681.8 (259.9) 5.3 (168.62)

Second modelled
line

Stable switch

Baril (2016)'5

74.82% (3.74%)

540.02 (232.46)

69.25 (149.14)

Failing switch

Kanters (2017)''3

73.78% (3.69%)

168.67 (155.07)

176.35 (149.30)

Third modelled
line

Stable switch

Baril (2016) '

74.82% (3.74%)

540.02 (232.46)

69.25 (149.14)

Failing switch

Kanters (2017)!13

73.78% (3.69%)

168.67 (155.07)

176.35 (149.30)

Fourth modelled
line

No ART resistance

Cooper 2008"%¢ & Steigbigel

71.04% (7.10%)

151.00 (141.00)

119.00 (132.73)

200857
Resistance to one ART class Cooper 2008"%¢ & Steigbigel
P 2008157 9oig 60.58% (6.06%) 151.00 (141.00) 111.00 (146.31)
Resistance to two ART Cooper 2008"%6 & Steigbigel o o
Coaena 008757 50.80% (5.08%) 151.00 (141.00) 71.00 (100.78)

NB: Failing switch refers to people who switch for virologic reasons. Stable switch refers to people who switch for non-virologic reasons.
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Table 61. Virologic and non-virologic discontinuations

Virologic Non-virologic
Therapy line Treatment arm Source Time point discontinuation at 48 discontinuation at 48
weeks weeks
Mean (SE*) Mean (SE*)
Initial modelled CAB LA + RPV LA Year 1 1.72% 4.02%
line ATLAS-2M Year 2 1.72% 4.02%
Year 3 1.72% 4.02%
Comparators Year 1 1.72% 4.02%
ATLAS-2M Year 2 1.72% 4.02%
Year 3 1.72% 4.02%
Second modelled | Stable switch Baril (2016)1%° All years 5.74% 8.39%
line Failing switch Kanters (2017)"'3 All years 16.79% 2.67%
Third modelled Stable switch Baril (2016)'%° All years 5.74% 8.39%
line Failing switch Kanters (2017)'13 All years 16.79% 2.67%
Fourth modelled No ART resistance Cooper 20089 & Steigbigel All 2.2% 13.0%
line 2008157 years
Resistance to one ART class Cooper 2008"%¢ & Steigbigel Al 2.2% 13.0%
2008157 years
Resistance to two ART Cooper 2008'% & Steigbigel Al 2.2% 13.0%
157 years
classes 2008

*SE assumed 10% of the mean
Proportion discontinuing are calculated using the standard rate to probability formulae as displayed in Section B.3.3.4
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B.3.3.2.2. Treatment discontinuation

As described in Section B.3.3.2.2, individuals can discontinue therapy for virologic (failure,
rebound) or non-virologic reasons. Following therapy discontinuation, they switch to a
subsequent therapy determined by the reasons for discontinuation. Discontinuation rates are
provided in Table 61.

B.3.3.2.3. Adherence

As described in Section B.3.2.5.1.1, CAB LA + RPV LA is expected to improve treatment
adherence relative to self-administered daily oral ART. A targeted literature review undertaken
to identify studies reporting adherence to ART in the UK found few publications. Reported
rates of non-adherence ranged from 10% (missing 22 doses in the last 7 days) to 57% (missing
a dose or taking 21 dose incorrectly in last 7 days).#>-? The reduction in adherence applied to
daily oral ART is taken from the UK-based SWEET trial.>> SWEET was considered to be the
most appropriate source to inform the modelling because it was a formal clinical trial with a
relatively large population size.

SWEET measured adherence to two daily oral ART regimens in virally suppressed
participants with HIV using the Medication Adherence Self-Report Inventory (MASRI). Patients
indicated the percentage of ART medication taken over the previous month on a visual
analogue scale (VAS). Low adherence was defined as taking <95% of their prescribed ART
medication over the past month, and was reported by 25.6% of patients in one therapy arm
and 37.6% in the other arm at Week 48 (study population N=117 per arm). The 25.6%
reduction from 100% of patients having perfect adherence was applied to daily oral ART in
the base case analysis, as this represented the more conservative choice. This corresponds
well with the findings of the EU Unmet Need Study, in which 26% of people living with HIV
surveyed in the UK (N=196) reported not taking pills exactly as prescribed sometimes or often
(see Section B.1.3.5].26 The relationship of adherence to viral suppression in the model is
described in Section B.3.2.5.1.1.

In the base case it is assumed that CAB LA + RPV LA in clinical practice is associated with
100% of the adherence seen in ATLAS-2M, because attendance to injections can be verified
by the healthcare provider (directly observed therapy), and any participants who do not attend
as required for appointments will be reviewed and therapy with CAB LA + RPV LA
discontinued, as per the SmPC'. Thus, no reduction in adherence is applied; the rationale is
described in full in Section B.3.2.5.1.1. Supportive evidence for the assumption that in-trial
rates of adherence to CAB LA + RPV LA are maintained over time is provided by long-term
data from the phase 2 LATTE-2 study, which found that high rates of adherence to injection
visits were maintained through 96 weeks of follow-up, with 98% of injections occurring within
the +/- 7 day window®’. Similarly, adherence of >96% was seen in 96-week follow-up from
ATLAS and FLAIR®.

B.3.3.3. AIDS Defining Events

AIDS Defining Events (ADEs) are important clinical considerations for people living with HIV
that reflect the progression of disease and affect mortality, cost of disease management and
HRQoL. In each cycle (one month), individuals are at risk of experiencing an ADE. The
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probability of experiencing specific ADEs is a factor of both CD4+ cell count and time since
model initiation (time on treatment). The incidence of ADEs in the model influences mortality
and HRQoL and indirectly, disease management costs.

Five ADEs have been modelled, all of which are opportunistic infections (Ols):
e Acute viral
¢ Acute bacterial
e Acute fungal
e Acute protozoan
e  Other Ol

These were chosen as the most appropriate ADEs to model because the risk of occurrence is
dependent on both CD4+ cell count and the time on, and status of treatment. Probabilities
included in the model can be found in Table 62. The ARAMIS study report'®® describes ADE
probabilities over time and observed that in some cases risk of ADE increased with increasing
CD4+ cell count; in order to better replicate known disease progression, the lowest probability
by CD4+ cell count was carried forward, so that improving health states does not yield a higher
likelihood of ADEs.
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Table 62. Incidence of AIDS-defining events

Time on Opportunistic Probability of experiencing an ADE (mean value) Source
Wz iz et CD4+ <50 CD4+ 50-200 CD4+200-350 | CD4+ 350-500 | CD4+ >500
0-6 months Acute viral Ol 0.0071 0.0033 0.0008 0.0008 0.0008 ARAMIS technical
Acute bacterial Ol 0.0070 0.0022 0.0006 0.0004 0.0004 report'%0;
Acute fungal Ol 0.0049 0.0022 0.0003 0.0001 0.0001 Lowest value for
Acute protozoal Ol 0.0021 0.0006 0.0002 0.0001 0.0001 each time-point
Other Ol 0.0036 0.0020 0.0000 0.0000 0.0000 by CD4+ cell
7-12 months Acute viral Ol 0.0039 0.0010 0.0003 0.0003 0.0002 count carried
Acute bacterial Ol 0.0027 0.0009 0.0001 0.0001 0.0001 forward
Acute fungal Ol 0.0018 0.0013 0.0002 0.0002 0.0001
Acute protozoal Ol 0.0018 0.0004 0.0001 0.0001 0.0001
Other Ol 0.0022 0.0014 0.0007 0.0003 0.0003
13-24 months Acute viral Ol 0.0019 0.0005 0.0002 0.0002 0.0001
Acute bacterial Ol 0.0022 0.0008 0.0001 0.0001 0.0001
Acute fungal Ol 0.0016 0.0011 0.0002 0.0002 0.0001
Acute protozoal Ol | 0.0015 0.0004 0.0001 0.0001 0.0001
Other Ol 0.0014 0.0009 0.0004 0.0002 0.0002
25-36 months Acute viral Ol 0.0005 0.0001 0.0000 0.0000 0.0000
Acute bacterial Ol 0.0012 0.0004 0.0000 0.0000 0.0000
Acute fungal Ol 0.0015 0.0011 0.0001 0.0001 0.0001
Acute protozoal Ol | 0.0008 0.0002 0.0000 0.0000 0.0000
Other Ol 0.0009 0.0006 0.0003 0.0001 0.0001
36 months+ Acute viral Ol 0.0005 0.0001 0.0000 0.0000 0.0000
Acute bacterial Ol 0.0012 0.0004 0.0000 0.0000 0.0000
Acute fungal Ol 0.0015 0.0011 0.0001 0.0001 0.0001
Acute protozoal Ol 0.0008 0.0002 0.0000 0.0000 0.0000
Other Ol 0.0009 0.0006 0.0003 0.0001 0.0001

ADE: AIDS-defining event; Ol: opportunistic infection
SE assumed to be 10% of mean for all inputs
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B.3.3.4. Mortality

All modelled individuals are at risk of all-cause mortality, with health state and the incidence
of ADEs resulting in increased rates of mortality, as described in B.3.3.3. Increased rates of
mortality are typically applied through the application of relative risks. Relative risks are applied
to rates (after conversion from the input probability) before conversion back to probabilities.
The following formulae are used to convert probabilities to rates, and rates to probabilities,
respectively:

Rate = LN(1 — Probability) / Time
Probability = 1 — Exp(-Rate x Time)

B.3.3.4.1. Composite all-cause and adjusted HIV mortality

The model accounts for all-cause mortality using age- and gender-specific mortality rates,
derived from UK life tables'%®, describing the annual probability that a person aged x years will
die before reaching age x+1. The probability of mortality at age 101 is assumed to be equal to
1; i.e. once individuals reach 100 years in age, they are assumed to die in the next model
cycle. The model has been populated with values from 2016-18 UK life-tables.'%®

To reflect the additional mortality in the HIV population, relative risks, stratified by CD4+ cell
count states (Table 63), are applied to all-cause mortality probabilities. These are derived from
the study by Lewden et al.”s® which quantified the relative risk of mortality by CD4+ cell count
compared with general population mortality. Although based on the French population, this is
considered to be an appropriate source, as relative risk compared with general population
mortality can be assumed to be generalisable from one western European country to another.
Of note, studies of large cohorts of individuals with low CD4+ counts were conducted in the
era before highly effective modern therapies; recent studies are therefore not available.

Table 63. Risk of death relative to all-cause mortality

Relative risk of death by CD4+ Mean SE Source

cell count
>500 2.50 1.515 Lewden (2007)159
350-500 3.50 1.515 Lewden (2007)%°
200-350 5.60 0.280 Lewden (2007)159
50-200 30.30* 0.175* Lewden (2007)'%°
<50 30.30* 0.175* Lewden (2007)5°

CvD 1.00 0.10 Assumption

CVD: cardiovascular disease; SE: standard error

SEs assumed 10% of mean

* Assumed to be the same as the <200 state in the Lewden study5°

B.3.3.4.2. ADE mortality

Patients experiencing ADEs face an increased risk of mortality. This heightened risk is
accounted for using additional ADE-specific mortality probabilities. These monthly
probabilities are applied in an additive manner to adjusted all-cause mortality rates and are
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applied for the duration that the ADE is experienced (ADEs are assumed to last one cycle).
Default values, presented in Table 64, are derived from the Multicenter AIDS Cohort Study
(MACS); initiated in 1984, MACS provides information on the natural history of HIV/AIDS in
the absence of treatment and has been used in previously published cost-effectiveness
analyses. 160, 161

Table 64. AIDS Defining Event related mortality

Risk of Mean SE Source
death

Acute viral 0.0492 0.0049 ARAMIS DTG Technical Report'®;
Ol MACS 61
Acute 0.0460 0.0046

bacterial Ol

Acute fungal | 0.0362 0.0036

Ol

Acute 0.2009 0.0201

protozoan

Ol

Other Ol 0.0440 0.0044

Ol: opportunistic infection; SE: standard error

B.3.3.5. Adverse events

AEs are incorporated via monthly, treatment-specific probabilities, and are associated with a
per event cost and a monthly utility decrement. The base case analysis only considered AE
rates for injection site reactions, since all other AEs are assumed equivalent between
intervention and comparator, in line with evidence from the ITC described in Section B.2.9.1.
For injection site reaction grade 3/4 the probability for CAB LA + RPV LA Q2M is 0.51% (SE
0.31%). For injection site reactions grade 1/2 the probability for CAB LA + RPV LA Q2M is
29.09% (SE 1.99%). There is no probability of injection site reaction for current ART since it
is administered orally.

AEs are modelled only in the first therapy line. As subsequent lines consist of oral ART, ISRs
are not relevant and the assumption that other AEs are not different between arms would
continue to be valid as the same efficacy profiles are applied to each arm regardless of the
initial modelled efficacy.
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B.3.4. Measurement and valuation of health effects

As described in Appendix H, an SLR was conducted to identify health-related quality-of-life
studies. In brief, electronic database searches (MEDLINE, Embase and the Cochrane library)
were conducted in April 2020. Publications describing health-related quality of life in
individuals receiving interventions aimed at managing HIV infection were considered. Of the
publications presenting de novo utility values stratified by CD4+ count in line with the model
structure, the most relevant was considered to be the study by Kauf et al.’®!, as described in
Section B.3.4.2 below.

Full details of the process and methods to identify and select the relevant cost-effectiveness
evidence are summarised in Appendix H.

B.3.4.1. Health-related quality-of-life data from clinical trials

HRQoL data in the form of SF-12 were collected from the ATLAS and FLAIR clinical trials and
are presented in Section B.2.6.2.7. No generic HRQoL instrument was used in ATLAS-2M. In
a post hoc analysis, SF-12 data from ATLAS and FLAIR were used to derive SF-6D utility
scores via the algorithm by Brazier and Roberts'* and differences between CAB LA + RPV
LA and current ART treatment arms were explored (see Appendix N). The trial HRQoL data
was not stratified by CD4+ cell count and therefore was not suitable to inform utility values for
the modelled health states. However, the utility advantage applied to long-acting treatment
with CAB LA + RPV LA was derived from the trial data (see Section B.3.4.2.3).

B.3.4.2. Health-related quality-of-life data used in the cost-

effectiveness analysis

Health state utilities are defined by CD4+ cell count category for application during all
treatment lines. As the model health states are CD4+ count-dependent, a source of utility
values stratified by CD4+ count was required. The values used are those published by Kauf
et al '®'; these were derived from five open-label studies in individuals treated with highly active
ART. Kauf et al. is considered an appropriate source as these values have been widely used
and their use allows for comparison with previous studies. Country-specific utility values for a
UK HIV population by CD4+ count were not available.

Utilities are representative of time-point specific SF-36 measurements and were estimated by
Kauf et al. as a function of patient demographics, regimen attributes, disease status and AEs
using a mixed effects maximum likelihood model.
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Table 65. Health state utility values

CD4+ cell count Mean SE Source
category (cellsi/mm?)

>500 0.798 0.052 Kauf (2008)62
350-500 0.784 0.059

200-350 0.778 0.053

50-200 0.750 0.058

<50 0.742 0.058

SE: standard error

B.3.4.2.1. Age-dependent utility decrement

Age-dependent utility decrements are applied in the model through the application of general
population age-dependent utility estimates'®®. Age-dependent adjustments are applied
additively relative to a patient’s starting age. For example, a cohort with a starting age of 50
and a corresponding general population utility of 0.850 would incur a cumulative utility
decrement of 0.031 by the time they are 60 (general population utility estimate of 0.819).

B.3.4.2.2. Adverse event utility decrements

No utility decrement is applied for AEs, given that the ITC (see Section B.2.9.2) showed no
significant difference in AE profile between CAB LA + RPV LA and daily oral ART. The only
exception to this is injection site reactions, which occur only with injectable treatment. Any
impact of injection site reactions is assumed to have been captured in the assessment of SF-
6D utilities. Of note, data on acceptability of injections, treatment satisfaction and treatment
acceptance were collected in ATLAS-2M (see Section B.2.6.1.11), and individuals reported
high levels of acceptance and satisfaction that increased over time. Furthermore, the SF-6D
analysis (see next section) showed that CAB LA + RPV LA was associated with a statistically
significant improvement in HRQoL compared with daily oral treatment. These observations
are supportive of the decision not to apply a utility decrement for injection site reactions.

B.3.4.2.3. Utility advantage associated with long-acting treatment

Patients commonly express a desire for a long-acting treatment due to the disadvantages
associated with daily oral medication®. Patients may experience psychological challenges to
life-long daily ART, including stigma-related issues, such as a fear of unwanted disclosure of
HIV-1 status, and the psychological burden of the daily reminder of their HIV status (see
Section B.1.3.5).

A post hoc analysis of pooled SF-6D utility data derived from the ATLAS and FLAIR trials
demonstrates that at both 24 and 48 weeks, there is a mean utility difference of [JJj between
daily oral therapy and CAB LA + RPV LA Q1M. Between-treatment differences in SF-6D utility
scores derived from the trial SF-12 data were analysed using an ANCOVA model, adjusted
for age, sex and CD4+ cell count as covariates. At week 24 a statistically significant difference
between treatment groups was reported (adjusted mean treatment difference in SF-6D: -
points; 95% CI: ). At week 48 results were consistent with those at 24 weeks, indicating
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a durable difference (Table 66). The considered covariates did not exert a significant influence
on the results at either time point. The analysis report is provided in Appendix N.

Due to the relatively short follow-up in the trials relative to a lifetime of daily treatment, and the
low sensitivity of generic instruments such as SF-12 to HIV-specific issues such as stigma,
this is considered an underestimate of the likely true utility gain associated with such a
fundamental change in the treatment paradigm for those individuals who desire a switch to
long-acting treatment (those who prefer daily oral ART will not be considered for CAB LA +
RPV LA). Another reason why the trial-derived advantage may be conservative is that it relates
to Q1M treatment with CAB LA + RPV LA (SF-12 was not used in ATLAS-2M); Q2M dosing
offers additional convenience and was preferred to Q1M dosing by ATLAS-2M participants
who had experienced both'64.

In line with this finding, and to reflect the burden of daily oral treatment on people with HIV, a
utility advantage of [} is applied to CAB LA + RPV LA in the cost-effectiveness analysis. This
is applied as an annual utility.

Table 66: Pooled ATLAS and FLAIR Utility Analysis Results at Week 48

Treatment CAB LA + RPV LA Daily oral ART
(Q1M)

N 591 591

n 500 548

Adjusted Mean (SF-6D score)

95% CI of adjusted mean

Adjusted difference in SF-6D score
95% CI of treatment difference

P value for model

ART: Antiretroviral therapy; CAB: Cabotegravir; Cl: Confidence Interval; LA: long-acting;
RPV: Rilpivirine;

B.3.4.3. AIDS-defining event utility decrements

Utility decrements associated with ADEs are applied upon occurrence, for the duration of the
cycle of incidence. The values used in the model were derived from a study by Paltiel et al.'®5,
and are presented in Table 67.
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Table 67. AIDS-defining event utility decrements

ADE Mean SE* Source

Acute viral Ol 0.141 0.014 Paltiel (1998)'65
Acute bacterial Ol 0.232 0.023

Acute fungal Ol 0.141 0.014

Acute protozoal Ol 0.232 0.023

Other Ol 0.232 0.023

ADE: AIDS-defining event; Ol: opportunistic infection; SE: standard error

*SEs assumed 10% of mean

Note: Utility decrements associated with ADEs were derived as the mean utility across
CD4+ cell health states (including post-failure) minus ADE utility as presented in the
Paltiel study'6®

B.3.5. Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1. Published cost and healthcare resource identification,

measurement and valuation studies

An SLR was conducted to identify cost and healthcare resource use studies. In brief, electronic
database searches (MEDLINE, Embase and the Cochrane library) were conducted in April
2020. Publications describing cost and healthcare resource use in individuals receiving
interventions aimed at managing HIV infection were considered. Full details of the process
and methods to identify and select the relevant cost and resource use evidence are
summarised in Appendix |.

B.3.5.2. Intervention and comparator costs and resource use

B.3.5.2.1. CAB LA + RPV LA acquisition costs

CAB and RPYV tablets are administered for 30 days of the first model cycle. Subsequently, the
costs of CAB LA + RPV LA, including drug procurement and administration, are applied once
every two months based on acquisition costs detailed in Table 13.

NHSE and CCGs are responsible for commissioning Outpatient HIV services in England; in
Wales this falls to the Health Boards. The PbR currency for HIV activity is an annual ‘year of
care’ (not including ART) stratified into three separate patient groupings — category 1 (new),
category 2 (stable) and category 3 (complex) — details are supplied in Appendix O. Category
2 (stable) includes individuals changing ART for toxicity / simplification / adherence issues
whilst maintaining an undetectable load, i.e. those for whom CAB LA + RPV LA may be an
option.

Whilst it is possible that the administration of CAB LA + RPV LA could be subsumed within
the PbR currency for this patient category, an additional 15 minutes of Band 5 nurse time per
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administration has been included in the economic model to account for the potential that there
is an additional cost to some providers of administering the CAB LA + RPV LA injections every
two months. The cost, shown in

Table 69, is applied for cycles where the injectable (2 intramuscular injections) is administered.

Table 68. CAB LA + RPV LA dosing and acquisition cost (exc. VAT)

Dosing | Oral lead in month one, followed by two initial injections in month two and month three,
to then subsequently be administered intramuscularly at same visit every two months
model cycle (Q2M administration)

Costat | [ per set of injections, with an initial oral lead in treatment of [JJJll per 30 days
list (cabotegravir [l and rilpivirine £200.27 oral lead in)

prices
(TBC)

per

treatme
nt cycle
(list
prices,
TBC)*

Adminis | £9.25 (Q2M; assumed as detailed in

tration
costs Table 69)

Year1 | N

Cost
(excl.
admin
costs,
TBC)

vear2 |

Cost
(excl.
admin
costs,
TBC)

* For daily treatments, 30 day costs are converted to calendar months in the economic model

Table 69. Administration costs for CAB LA + RPV LA

Component Cost Source
15 minutes — Band 5 Nurse* £9.25 PSSRU
2019168

* considered in addition to the current commissioning (CG1) pathway
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B.3.5.2.2. Patient Access Scheme

The total costs are shown in Table 70.

Table 70: CAB LA + RPV LA dosing and acquisition cost (including PAS, exc. VAT)

Dosing Oral lead in month one, followed by two initial injections in month two and month three,
to then subsequently be administered intramuscularly at same visit every two months
model cycle (Q2M administration)

Cost - per set of injections, with an initial oral lead in treatment of -per 30 days
(includin | (cabotegravir i and rilpivirine £200.27 [list] oral lead in)
g PAS)

treatme

nt cycle*

Adminis | £9.25 (assumed as detailed in

tration | Taple 69)
costs

Year 1 ]

Cost
(excl.
admin
costs)

Year 2 -

Cost
(excl.
admin
costs)

* For daily treatments, 30 day costs are converted to calendar months in the economic model

B.3.5.2.3. Comparator acquisition costs

The proposed comparator regimen is a pooled regimen based on those regimens deemed
most likely to be switched to by virologically suppressed individuals in the UK who would
otherwise be considered for a switch to CAB LA + RPV LA if it were available.

The rationale for the choice of comparators is given in Section B.3.2.2; in brief, usage data
were consulted to ascertain which regimens are currently used in individuals likely to be
considered for switching to CAB LA + RPV LA, and the list was validated by UK clinicians
consulted for the submission. Following conversation with UK clinicians, the following
therapies are considered relevant to the patient population:

o Emtricitabine/tenofovir alafenamide plus dolutegravir (Descovy® plus Tivicay®)

o Emtricitabine/tenofovir alafenamide plus raltegravir (Descovy® plus Isentress®)

o Abacavir/dolutegravir/lamivudine (Triumeq®)
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e Dolutegravir/lamivudine (Dovato®)

e Dolutegravir/rilpivirine (Juluca®)

e Bictegravir/emtricitabine/tenofovir alafenamide (Biktarvy®)

o Doravirine/lamivudine/tenofovir disoproxil fumarate (Delstrigo®)

¢ Darunavir/cobicistat/emtricitabine/tenofovir alafenamide (Symtuza®)
o Emtricitabine/rilpivirine/tenofovir alafenamide (Odefsey®)

The costs of these comparators were pooled and the mean used to derive the monthly cost
for the model (Table 72). The pooled cost of £721.34 is for 30 tablets (derivation detailed in
Table 71) and is adjusted to a monthly cost of £731.86 (accounting for the variation in days
per month). The same cost is attributed to further lines of treatment for both arms. This
assumption is made as clinical advice has indicated that people would typically switch to and
from the listed treatments. Therefore, as people move through treatment lines, they may on
average be expected to accrue the same acquisition costs.

Table 71: Derivation of Pooled Comparator cost

Brand name | Generic name | Pack size | 30 day list price®
Single tablet regimens

Delstrigo® DOR/3TC/TDF 30 £578.55
Symtuza® DRV/Cobi/FTC/TAF 30 £672.97
Odefsey® RPV/FTC/TAF 30 £525.95
Biktarvy® BIC/FTC/TAF 30 £879.51
Triumeg® DTG/ABC/3TC 30 £798.16
Dovato® DTG/3TC 30 £656.26
Juluca® DTG/RPV 30 £699.02
Multi-tablet regimens

Descovy®+Isentress® | FTC/TAF+RAL 30 £827.14
Descovy®+Tivicay® FTC/TAF+DTG 30 £854.48
Average

Pooled comparator | 30 | £721.34

Table 72. Comparator cost and subsequent therapy costs

Therapy Monthly cost* Source

Pooled comparator £731.86 BNF®

2" line therapy £731.86 Assumed as Pooled Comparator
3" line therapy £731.86 Assumed as Pooled Comparator
4" line therapy £731.86 Assumed as Pooled Comparator

*Costs are shown adjusted for calendar month

B.3.5.3. Health-state unit costs and resource use

The model includes costs associated with ART, HIV-specific costs (including opportunistic
infection treatment costs), AE treatment costs and end of life care costs.

The SLR for health and cost resource use yielded 4,556 unique studies. Of these, 27 included
qualitative data relevant to the UK. A number of studies reported drug costs or resource use
that was sourced from MIMs, BNF, PSSRU or the NHS costs (Hill'®"- 168 Nagakawa'6% 170,
Ong'"1, Wilkins'3#). Alternatively, one study only reported drug costs (Mandalia'’?) and other
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studies provided only very limited data or were only available as conference abstracts. Of the
remaining studies, the majority use costs published by Beck et al. (2008)'%? in a UK-based
cost-effectiveness analysis. Indeed, the source chosen to inform the majority of the included
costs in the company cost-effectiveness model was sourced from the utilities SLR and
references the same analyses. Given the wide use of the Beck et al. analyses, the granularity
of costs reported and the relevance to a UK submission, Beck et al. was deemed to be the
most representative for the decision problem. Costs in the model are applied on either a
monthly or per event basis and are discounted at the specified annual discount rates. All costs
presented are in Pounds Sterling and inflated where necessary to 2019 values.

Reflective of the additional resource use and healthcare costs associated with HIV infection,
all-cause health encounter costs have been included across the following resource categories:

e  OQutpatient visits to HIV primary care provider
e Day ward costs

e Inpatient days

e  CDA4+ cell count test and other procedures

e HIV-1 RNA test

e Non-HIV medication

Although viral load is prognostic of disease progression, CD4+ cell count categories are
representative of a patient’s physiology and therefore are likely to be reflected in their costs
and utility outcomes. Resource use associated with all-cause health encounters is expected
to vary significantly between CD4+ cell count health states. As such, the above parameters
are stratified by the model’'s CD4+ cell count health states (CD4+ >500 cells/mm?3; CD4+ 350-
500 cells/mm3; CD4+ 200-<350 cells/mm?3; CD4+ 50-<200 cells/mm?3; CD4+ <50 cells/mm?).

Values included in the model (Table 73) represent a composite mean monthly CD4+ health
state cost and are comprised of the costs associated with HIV clinic visits, HIV-related
specialist visits as an outpatient and inpatient, non-HIV medication and all laboratory testing
(CD4+ cell count, viral load, HIV genotypic resistance testing, serological tests, haematology
and routine chemistry testing). These costs were assumed to include the cost of ADEs due to
the inclusion of both inpatient and outpatient visits and non-HIV medication. As such, specific
ADE costs are not included to avoid double counting. Further, due to their inclusion in the
composite costs, CD4+ cell count, viral load and HIV genotypic resistance testing costs are
also excluded to avoid double counting.

End of life care costs are reflective of the additional resource use incurred by individuals in the
months prior to death and are applied in the final month of life. This cost is sourced from a
cost-effectiveness evaluation in HIV by Moeremans et al (2010)'“? inflated to 2019 costs using
CPI-HLTH and converted to Pounds Sterling (£13,352.92, SE £1,335.29).

HIV-related health encounter costs were taken from a cost-effectiveness evaluation in HIV
by Beck et al 201152, inflated to 2019 costs using CPI-HLTH.
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Table 73. HIV-related health encounter costs

Variable | CD4+ cell Mean SE Source
count
category
(cells/mm?)
Outpatient care CD4+ <50 £87.99 £0.51 Beck 2011152
CD4+ 50-200 £87.99 £0.51
CD4+ 200-350 | £79.58 £0.40
CD4+ 350-500 | £79.58 £0.40
CD4+ > 500 £79.58 £0.40
Non-HIV medication CD4+ <50 £355.71 £3.56
CD4+ 50-200 £355.71 £3.56
CD4+ 200-350 | £218.14 £2.18
CD4+ 350-500 | £218.14 £2.18
CD4+ > 500 £218.14 £2.18
Day ward Costs CD4+ <50 £56.44 £0.85
CD4+ 50-200 £56.44 £0.85
CD4+ 200-350 | £37.52 £0.51
CD4+ 350-500 | £37.52 £0.51
CD4+ > 500 £37.52 £0.51
Inpatient Days CD4+ <50 £166.12 £0.79
CD4+ 50-200 £166.12 £0.79
CD4+ 200-350 | £78.03 £1.52
CD4+ 350-500 | £78.03 £1.52
CD4+ > 500 £78.03 £1.52
CD4+ tests and other CD4+ <50 £87.77 £0.88
procedures CD4+50-200 | £87.77 £0.88
CD4+ 200-350 | £63.97 £0.64
CD4+ 350-500 | £63.97 £0.64
CD4+ > 500 £63.97 £0.64

HIV-1: human immunodeficiency virus type 1; NA: not applicable; Ol: opportunistic infection; RNA: ribonucleic
acid; SE: standard error

SEs assumed 10% of mean

B.3.5.4.

Costs associated with the management of AEs are applied as a per-event cost in the cycle of
incidence. The AE profile between therapy arms in the ATLAS and FLAIR trials is consistent,
except for injection site reactions. Grade 1 and 2 ISRs are assumed not to incur additional
costs in the model (as they are usually managed symptomatically — e.g. cold/warm compress,
paracetamol, ibuprofen). Grade 3 and 4 injection site reactions have been incorporated at a
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cost of £139.45 per event, based on NHS reference costs (N18AF, Specialist Nursing, face to
face). All other AEs are assumed to incur zero cost.

B.3.6. Summary of base-case analysis inputs and assumptions

B.3.6.1.

Summary of base-case analysis inputs

Table 74. Summary of variables applied in the economic model

Measurement of

Variable Value (SD) uncertainty and Section
distribution
Baseline parameters
Average baseline age of cohort (years) 42.7 (0.49) Normal B.3.3.1
Percentage of cohort that are female (%) 0.26 (0.02) Beta B.3.3.1
Viral load < CD4+ <50 0% (0%) Beta B.3.3.1
?c?opies/mL) CD4+ 50-200 0% (0%) Beta B.3.3.1
CD4+ 200-350 | 6.7% (1.09%) Beta B.3.3.1
CD4+ 350-500 | 18.39% (1.7%) | Beta B.3.3.1
g?a“.ing . CD4+>500 | 74.9% (1.9%) | Beta B.3.3.1
istribution
Viral load > CD4+ <50 0% (0%) Beta B.3.3.1
?c?opies/mL) CD4+ 50-200 0% (0%) Beta B.3.3.1
CD4+ 200-350 | 0% (0%) Beta B.3.3.1
CD4+ 350-500 | 0% (0%) Beta B.3.3.1
CD4+ > 500 0% (0%) Beta B.3.3.1
Utilities
Utility - CD4+ cell count <50 cells/mm3 0.742 (0.06) Beta B.3.4.2
Utility - CD4+ cell count 50-200 cells/mm3 0.75 (0.06) Beta B.3.4.2
Utility - CD4+ cell count 200-350 cells/mm3 0.778 (0.05) Beta B.3.4.2
Utility - CD4+ cell count 350-500 cells/mm3 0.784 (0.06) Beta B.3.4.2
Utility - CD4+ cell count >500 cells/mm3 0.798 (0.05) Beta B.3.4.2
g::f;,yo?gf/ﬁ:gfags, of CAB LA + RPV LA over - Bota B3423
Costs
CD4+ <50 £87.99 (£0.51) | Gamma B.3.5.3
CD4+ 50-200 £87.99 (£0.51) | Gamma B.3.5.3
Costs - Outpatient visits CD4+ 200-350 | £79.58 (£0.4) Gamma B.3.5.3
CD4+ 350-500 | £79.58 (£0.4) Gamma B.3.5.3
CD4+ > 500 £79.58 (£0.4) Gamma B.3.5.3
CD4+ <50 £56.44 (£0.85) | Gamma B.3.5.3
Costs - Day ward CD4+ 50-200 £56.44 (£0.85) | Gamma B.3.5.3
CD4+ 200-350 | £37.52 (£0.51) | Gamma B.3.5.3
CD4+ 350-500 | £37.52 (£0.51) | Gamma B.3.5.3
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Measurement of
Variable Value (SD) uncertainty and Section
distribution
CD4+ > 500 £37.52 (£0.51) | Gamma B.3.5.3
£166.12
CD4+ <50 (£0.79) Gamma B.3.5.3
£166.12
B.3.5.3
CD4+ 50-200 £0.79 G
Costs - inpatient days 50-20 (£0.79) amma
CD4+ 200-350 | £78.03 (£1.52) | Gamma B.3.5.3
CD4+ 350-500 | £78.03 (£1.52) | Gamma B.3.5.3
CD4+ > 500 £78.03 (£1.52) | Gamma B.3.5.3
CD4+ <50 £87.77 (£0.88) | Gamma B.3.5.3
CD4+ 50-200 £87.77 (£0.88) | Gamma B.3.5.3
Costs - CD4+ test and CD4+ 200-350 | £63.97 (£0.64) | Gamma B.3.53
other test and procedures
CD4+ 350-500 | £63.97 (£0.64) | Gamma B.3.5.3
CD4+ > 500 £63.97 (£0.64) | Gamma B.3.5.3
£355.71 Gamma
CD4+ <50 (£3.56) B.35.3
£355.71 Gamma
CD4+50-200 | (£3.56) B.3.5.3
. £218.14 Gamma
Cost - non-HIV medication CD4+ 200-350 | (£2.18) B.3.5.3
£218.14 Gamma
CD4+ 350-500 | (£2.18) B.3.5.3
£355.71 Gamma
CD4+>500 | (£3.56) B.3.5.3
£139.45
Injection site reaction cost (£13.94) B.3.5.4
Gamma
. £13,352.92
End of life care (£1335.29) Gamma B.3.5.3
Adherence reduction 25.6% Beta B.3.3.2.3
B.3.6.2. Assumptions

A summary of the main assumptions applied within the economic model is provided in Table
75.

Table 75. Assumptions applied within the economic model

Model input Source/assumption Justification

and cross

reference

Clinical No difference is assumed | The non-inferiority evidence base is the

efficacy in the efficacy of HIV foundation of the clinical commissioning of
therapies. HIV treatments in the NHS today. BHIVA
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B.3.3.2.1

guidelines' provide a set of
recommended regimens based on the
available clinical evidence and support the
broad comparability of the different ART
backbones in terms of efficacy, as does the
published literature. Further, CAB LA +
RPV LA has demonstrated similar efficacy
to that of other INSTI-based regimens in
virologically suppressed persons (Figure 8).
Consultation with UK expert clinicians
indicated that this assumption is
reasonable, and that efficacy is not a major
consideration in prescribing decisions as all
approved/commissioned regimens are
considered highly effective.

The ITC described in Section B.2.9.
showed that there was no statistically
significant difference in efficacy between
CAB LA + RPV LA and current ART, and
equivalent efficacy is applied in the model.

Clinical
efficacy

B.3.3.2.2

Viral load 250 copies/mL
is considered as treatment
failure, as defined in
ATLAS-2M, and
individuals switch
treatments when moving
into this viral load state.

Clinical experts indicated that in clinical
practice a single measurement of viral load
=50 copies/mL would not automatically be
considered a failure or warrant a switch of
treatment. However, repeated measures
above 50 copies/mL may, and so the model
will hold patients in this failing state for a
maximum of three months before
movement. This was considered an
acceptable simplifying assumption for the
purposes of modelling.

Clinical
efficacy

B.3.3.2.2

A proportion of individuals
discontinuing for ‘virologic’
reasons are assumed to
develop resistance, and as
such have a lower
probability of viral
suppression in subsequent
lines of therapy.

The predominant factors relating to
virologic failure include drug resistance,
drug toxicity and poor adherence to ART.
Hence, when switching due to virologic
failure, it is reasonable to assume that a
proportion of individuals develop drug
resistance, resulting in lower efficacy in
subsequent arms. Consultation with UK
clinical experts confirmed that the efficacy
profiles identified from the literature were
appropriate.
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Clinical
efficacy

B.3.3.2.1

Efficacy is not affected by
therapy arm; however,
efficacy is dependent on
therapy line, treatment
history (i.e. previous
virological failures) and
development of
resistance.

This assumption is in line with the
published literature, and with the ITC
described in Section B.2.9. Consultation
with UK clinical experts confirmed that it is
reasonable to apply reduced efficacy to
later treatment lines and that the efficacy
profiles identified from the literature were
appropriate. However, they indicated that
many individuals would not experience a
drop in efficacy when switching for non-
virologic reasons. The effect of use/non-
use of this efficacy decrement was
therefore explored in a sensitivity analysis.

Adherence
B.3.3.2.3

CAB LA +RPV LA s
assumed to be associated
with 100% adherence
(100% being defined as
the adherence level seen
in ATLAS-2M).

CAB LA + RPV LA is a directly observed
therapy so adherence can be verified.
Patients who miss an appointment have a
7-day window either side in which to
receive the injections, and those who plan
to miss a scheduled visit by >7 days can
receive oral bridging therapy" 2.

The assumption that in-trial rates of
adherence to CAB LA + RPV LA are
maintained over time is supported by long-
term data from the phase 2 LATTE-2 study,
where high rates of adherence to injection
visits were maintained through 96 weeks of
follow-up, with 98% of injections occurring
within the +/- 7 day window?’, and by long-
term adherence rates of >96% seen in 96-
week follow-up from other relevant
studies®

(See Section B.2.6.1.13 and B.2.6.2.8)

Expert UK clinicians further indicated that
this was an appropriate assumption for
modelling.

Adherence
B.3.3.2.3

Daily oral ART is assumed
to be associated with a
reduction in adherence of
25.6%.

Adherence to daily oral ART over a lifetime
of treatment is rarely perfect. The assumed
reduction in adherence to current ART is
25.6%, taken from the UK-based SWEET
trial®2. After a literature review of UK-based
studies reporting adherence, this was
deemed the most appropriate source
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because it was a relatively large-scale
study that provided evidence directly
relevant to the modelled data.

Utility
B.3.4.2.3

CAB LA +RPV LA is
associated with a utility
advantage of [ relative
to daily oral ART.

Life-long adherence to daily oral ART
imposes a psychological and organisational
burden on treated individuals. This includes
stigma-related issues, such as a fear of
unwanted disclosure of HIV-1 status
through discovery of medication and the
burden of the daily reminder of their HIV-1
status, among other challenges (described
in Section B.1.3.5). This is likely to affect
HRQoL, as observed in an analysis of the
pooled ATLAS and FLAIR data, where CAB
LA + RPV LA therapy was associated with
a utility benefit of [ compared with daily
oral ART.

Transmission

A disease transmission

One of the key benefits of long-acting

B3.251.2 module utilises injectables is the anticipated impact on
effectiveness data long-term adherence which is expected to
estimated through the have a positive impact on onward
cost-effectiveness model, | transmission of HIV. However, clinical trials
alongside disease do not capture information on onward
transmission parameters, transmission, limiting the data available to
to estimate the total quantify this benefit.
number of onward The impact of clinical outcomes on onward
infections attributable to transmission is modelled using published
the modelled cohort. literature values. It was necessary to make

the simplifying assumption that all persons

with HIV-1 RNA =50 copies/mL are capable

of transmitting HIV; in reality, clinical

evidence suggests that a somewhat higher

viral load (approx. 200-400 copies/mL or

greater) is required for transmission.
B.3.7. Base-case results

B.3.7.1.

Base-case incremental cost-effectiveness analysis results

In the context of HIV and the innovation associated with a long-acting injectable administered
Q2M, it is essential that any cost-effectiveness analyses reflect the full value brought to people
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living with HIV and to the NHS, including the value of improved HRQoL and the potential for
improved adherence and reduced onward transmission. Hence, the base case reflects each
component that represents the innovative nature of CAB LA + RPV LA and its value to the

NHS.

Results are included in Table 76 and indicate that the introduction of CAB LA + RPV LA is
cost-effective; CAB LA + RPV LA is estimated to dominate the daily oral therapy. The results
are driven by gains in QALY over the time horizon with CAB LA + RPV LA, and cost savings
estimated to be [l per person living with HIV over a lifetime horizon. These results are
based on a comparison with the net price for CAB LA + RPV LA and the list price for the

comparator basket.

Table 76. Summary of cost-effectiveness base case scenario

CAB+RPV-Q2M Pooled comparator
. . . Incremental
(net price) (list price)
Life years - - -
QALYs I I L
Total costs (£) I I I
ICER (£/QALY) -65,850.02

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

Company evidence submission template for Long-acting cabotegravir plus long-acting rilpivirine (CAB
LA + RPV LA) for the treatment of HIV
© ViiV (2021) All rights reserved

Page 151 of 179



B.3.7.2. Summary of base case analysis

Detailed results for all analyses are included in Table 77 and Table 78 and show that switching
to a long-acting injectable HIV regimen is cost-effective in the UK (based on the proposed
PAS cost of CAB LA + RPV LA and list price of the comparator). The base case analysis
demonstrates that CAB LA + RPV LA is associated with an additional ] LYs (Il LYs
versus [l LYs) and an additional ] QALYs (]l QALYs versus ] QALYs). By contrast,
there is lower accrual of costs in the CAB LA + RPV LA arm | GG so that
the resulting incremental cost-effectiveness ratio (ICER) is dominant, at —£65,850.

Table 77. Detailed clinical outcomes from base case analysis

Base Case Analysis
CAB LA + RPV | Comparat
LA or
QALYs gained (discounted) || ||
Time on treatment (years, Initial modelled line - -
undiscounted) Second modelled line || | ]
Third modelled line | | ]
Fourth modelled line - -
Time in health states (years, CD4+ <50 - -
undiscounted) CD4+ 50-200 - -
CD4+ 200-350 || | ]
CD4+ 350-500 || [ ]
CD4+ >500 || ||
QALYs gained (discounted) CD4+ <50 || ||
CD4+ 50-200 [ ||
CD4+ 200-350 || ||
CD4+ 350-500 [ ] [ ]
CD4+ >500 || ||
Onward Transmission | ] ||
QALY decrements (discounted) ADEs | | ]
Treatment Disutility || ||
Incidence of AEs 0.1 0.12
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Table 78. Detailed cost outcomes from base case analysis

Base Case Analysis
CAB LA + RPV LA (net Comparator (list
price) price)
Total costs (discounted)
Health state costs - -
Costs Initial modelled line therapy - -
(£) costs
Initial modelled line || ||
administration
Second and third line - -
Fourth modelled line ] ]
AE | |
End of Life ] ]
Onward Transmission - -
B.3.8. Sensitivity analyses
B.3.8.1. Probabilistic sensitivity analysis

Results from 1,000 iterations of the model using probabilistic values can be seen in Table 79
and show results that are in line with the deterministic analysis. The scatterplot shows that
although there is an expected spread of values, these appear predominantly in the south east
quadrant (Figure 15). Importantly, none appear in the northern quadrants indicating that in all
iterations run, CAB LA + RPV LA is associated with a cost saving. In very few iterations is
CAB LA + RPV LA associated with a loss of QALYSs.

Table 79: Probabilistic Sensitivity Analysis Results

CI-_\B+RPV-Q2M (net P_oolec! comparator Incremental
price) (list price)
Life years N N [ |
QALYs [ [ [ |
Total costs (£) ] [ I
ICER (£/QALY) £-72,043.42
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

Figure 15: Probabilistic Sensitivity Analysis Scatterplot (CIC)
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B.3.8.2.

Deterministic sensitivity analysis

DSA results indicate the parameters that influence the results and conclusions of the decision
problem to the greatest degree (Table 80 and Figure 16). Adherence to oral ART is the most
influential parameter, which is to be expected as this impacts the efficacy of all lines. Indeed,
the degree to which efficacy is reduced in the first modelled line for both arms is also influential
to results as is the time horizon. It is important to note that while these parameters may be
influential, there are no variations in the parameters that result in CAB LA + RPV LA being
deemed not cost-effective.

Table 80: Deterministic Sensitivity Analysis Results

Scenario ELETEG) incremental ICER
variation Costs QALY LYG
Adnerence on ___ | __ -£65,850.02
modelling
off EE - £168,089.16
Variation of Base case
adherence to first | —20% ] [ ] [ ] -£118,309.16
line ART — Base case
treatment arm (100% of
trial) ] [ ] [ ] -£65,850.02
Model time 120
horizon (months) | months [ [ ] [ | -£113,752.25
240
months [ ] [ | [ | -£93,060.50
Variation of 80% of
adherence to first | base case | [ GNNB [ ] [ | -£47 453.28
line ART — control |20, of
arm base case | | KGN [ | [ | -£103,265.43
Discount, Lower
outcomes (%) (0%) [ [ ] [ | -£36,680.63
Upper
(6%) I H H -£91,370.81
Treatment-related | Lower
utility advantage (120% of
(Intervention) base case) | | IGGcIN [ ] [ ] -£73,520.05
Upper
(80% of
base case) | | IGczcNN [ | [ | -£83,212.40
Costs discount Lower
(%) (0%) I Il I -£80,486.15
Upper
(6%) I H H -£56,851.18
Age (years) Lower
(80% base
case) [ [ ] [ | -£75,182.90
Upper
(120%
base case) | | GcIN [ | [ | -£58,182.14
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Health state Lower
utilities (80% of

base case) | TGN [ ] [ | -£74,231.84

Upper

(120% of

base case) | TGN [ ] [ | -£59,169.00
Percentage of Lower
cohort that are (0%) ] [ ] [ ] -£64,410.81
female (%) Upper

(100%) I H H -£71,198.42
Variation of Lower
adherence to (80% of
second 4L base case) | KGN [ ] [ | -£60,775.89
therapy line Upper

(120% of

base case) | TGN [ | [ | -£69,727.48
Probability of Lower
non-virologic (80% of
discontinuation of | base case) | [ KGGczNNB [ ] [ | -£70,157.87
CAB+RPV Q2M  [“(jpper

(120% of

base case) | | KKGcIN [ ] [ | -£61,872.99
Treatment-related | Lower
utility advantage (80% of
(Comparator) base case) | Gz [ [ -£70,081.43

Upper

(120% of

base case) | TGN [ ] [ | -£62,100.48
Probability of Lower
virologic (80% of
discontinuation of | base case) | [ KGN [ ] [ | -£62,131.94
CAB+RPV Q2M  ["(jpper

(120% of

base case) | | KGN [ | [ | -£69,975.62
Risk of death Lower
(relative to all (80% of
cause mortality) | base case) | [ KGN [ ] [ | -£69,046.40

Upper

(120% of

base case) | KGN [ ] [ | -£63,325.37
Administration Lower (£5) | IEEEE [ ] N -£65,209.51
costs associated Upper
with injectables (£20) _ - - -£63,287.99

Lower

(80% of
Other resource base case) | KGN [ ] [ | -£65,209.51
costs associated
with injectables (1lJ2%E”Zro ;

base case) | | KGN [ | [ | -£63,287.99
Treatment Lower
disutility (4L 3) (80% of

base case) | TGN [ ] [ | -£67,931.67
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Upper

(120% of

base case) | | KTEGzIN [ ] [ | -£63,892.16
Variation of Lower
adherence to (80% of
second line ART | base case) | [ EGTGzNNB [ ] [ | -£64,867.65
(discontinuation Upper
dqe to viral (120% of
failure/rebound) | pase case) | [INEGEGEG [ ] [ ] -£67,005.04
Variation of Lower
adherence to (80% of
second line ART | base case) | | GGcIN [ ] [ ] -£64,990.04
(discontinuation Upper
due to virologic (120% of
reasons) base case) | TGN [ ] [ | -£65,850.02

years.

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY's, quality-adjusted life

Model adherence?

Adherence to 1st line ART - treatment arm

Model time horizon (months)

Adherence to 1st line ART - control arm

Benefits discount (%)

Treatment disutility (Intervention)

Costs discount (%)

Average baseline age of cohort (years)

Health state utilities

Percentage of cohort that are female (%)

Ad

herence to 2nd ART4

Probability of non-virologic discontinuation of CAB+RPV - Q2M

Treatm

ent disutility (Control)

Probability of virologic discontinuation of CAB+RPV - Q2M

Risk of death (relative to all cause mortality)

Administration costs associated with injectables

Other resource costs associated with injectables
Treatment disutility (3rd ART4)
Adherence to 2nd line ART (discontinuation due to viral failure/rebound)

Adherence to 2nd line ART (discontinuation due to non-virologic reasons)

B.3.8.3.

Scenario analysis was undertaken to examine the impact of structural and input assumptions
that are necessary when building cost-effectiveness models. In all scenarios examined, while
the degree to which there is a utility benefit or cost saving associated with the introduction of
CAB LA + RPV LA can change, the decision as to whether it is cost-effective does not change.
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B.3.8.3.1. Alternative efficacy in further lines

The base case assumes that individuals who discontinue into the further modelled lines
experience a reduced efficacy when compared with the first modelled line. In addition, it is
assumed that individuals who discontinue due to virologic reasons experience worse
outcomes than those who discontinue due to non-virologic reasons. The fourth modelled line
assumes a decline in efficacy again depending on whether there have been one or more
discontinuations due to virologic reasons.

Clinicians advised that this may not be true for all individuals because of the heterogenous
nature of the modelled group. In order to address the impact of this assumption, two scenarios
were examined where the reason for discontinuation in second and third modelled line efficacy
are not assumed to be different; both are assumed to be associated with the efficacy profile
that represents those who experience non-virologic discontinuation in the base case.

Where there is no assumed difference in efficacy between those who discontinue for virologic
or non-virologic reasons in the second and third modelled line, CAB LA + RPV LA is estimated
to be dominant over the pooled comparator (Table 81). There are slightly reduced QALY gains
when compared to the base case although there is no change in the decision.

Table 81: Cost-effectiveness results where there is no assumed difference in efficacy
associated with reason for discontinuation

CAB+RPV-Q2M Pooled comparator Incremental
Life years [ | [ | N
QALYs N I B
Total costs (£) ] ] I
ICER (£/QALY) £73,730.38
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

B.3.8.3.2. Alternative discounting

In anticipation of potential revisions to the reference case, the results where discounting for
cost and benefits is 1.5% is also presented (Table 82). CAB LA + RPV LA is estimated to be
cost-effective in this scenario and there is no difference in the decision from the base case
analysis.
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Table 82: Cost-effectiveness results where discounting is assumed to be 1.5%

CAB+RPV-Q2M Pooled comparator Incremental
Life years [ ] [ ] [ ]
QALYs [ ] [ ] N
Total costs (£) [ [ ]
ICER (£/QALY) -£54,039.37
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

B.3.8.3.3. Variability in utility advantage associated with CAB LA + RPV
LA

Analysis of trial data showed a significant difference in the utility between daily oral ART and
CAB LA + RPV LA, which is attributed to treatment modality; there are anticipated to be
substantial benefits for individuals using long-acting injectable treatment with CAB LA + RPV
LA as opposed to daily oral therapy (see Section B.3.4.2.3). This is supported by the results
of a time trade-off (TTO) elicitation study performed to examine potential utility differences
between treatment modalities.'”® The TTO study, which was conducted in people living with
HIV in the UK using relevant health state vignettes, found that in individuals who showed a
preference for long-acting injectable treatment over daily oral treatment, the utility advantage
was up to | in some subgroups; thus, the advantage derived from the trial may be
conservative. This is expected as generic HRQoL instruments such as the SF-12 (from which
the trial-based utility advantage was derived), have limited sensitivity to HIV-specific issues
such as stigma. Of note, only individuals who express a desire for long-acting injectable
treatment rather than daily oral treatment will switch to CAB LA + RPV LA in clinical practice;
those who do not wish for injectable treatment will not form part of the user population.

There are currently no other long-acting injectables available that could be used to validate
these utility findings. As such, it is important to examine how the decision might change if the
utility advantage were varied, and analyses were therefore carried out to assess this (Table
83). Across all variations of the utility advantage tested, CAB LA + RPV LA remained dominant
and no change in the decision with respect to the base case would be warranted.
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Table 83: Cost-effectiveness results where utility advantage associated with long-
acting injectable treatments is varied

xg:%tage '&:ﬁzenta' Incremental LYs '([":;f;“é')“a' ICER (£)
0.005 [ ] [ ] [ -£94,532.43
0.01 [ | [ ] [ -£82,547.33
0.015 [ | [ ] [ -£73,259.30
0.025 [ ] [ ] [ -£59,801.80
0.03 [ | [ ] [ -£54,771.15
0.035 [ | [ ] [ -£50,521.21
0.04 [ ] [ ] [ -£46,883.32
0.045 [ | [ ] [ -£43,734.14
0.05 [ | [ ] [ -£40,981.40
0.055 [ ] [ ] [ -£38,554.67
0.06 [ | [ ] [ -£36,399.28
0.065 [ | [ ] [ £34,472.11
0.07 [ ] [ ] [ -£32,738.76
0.075 [ | [ ] [ -£31,171.37
0.08 [ | [ ] [ -£29,747.21
Basecase () | R [ ] [ ] -£65,850.02
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

B.3.8.3.4. Variability in adherence reduction with daily oral treatments

There is no gold standard way to measure adherence, and the variable nature of measuring
and reporting makes definitive assessment of adherence difficult. Therefore, results are
presented where the reduction in adherence applied to daily oral ART is varied in order to
assess the impact of using the base case estimate (Table 84). In all scenarios, the decision
as to whether CAB LA + RPV LA is cost-effective is not changed. CAB LA + RPV LA is always
associated with cost savings and a utility gain.
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Table 84: Cost-effectiveness results where reduction in adherence for daily oral
treatment is varied

f‘eﬂiﬁ:ﬁe g;ﬁ';e"ta' Incremental LYs '(':‘g:::‘(‘;_')“a' ICER (£)

5% [ ] [ ] [ -£135,015.53
10% [ N ] -£110,802.54
15% [ N ] -£92,504.99
20% [ ] [ ] [ -£78,307.60
25% [ N ] -£67,044.29
30% [ N ] -£57,938.16
35% [ ] [ ] [ -£50,454.61
40% [ N ] -£44,215.07
Base case [ ] [ ] [ -£65,850.02
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

B.3.8.4. Summary of sensitivity analyses results

Sensitivity analysis on the deterministic results conclude that results are robust to the
structural assumptions and variations in input parameters. In all scenarios run, in variations of
input parameters and in the vast majority of probabilistic iterations, CAB LA + RPV LA remains
dominant over the pooled comparator.

B.4 Subgroup analysis

No subgroup analysis was performed as the trial results are representative of the whole
eligible population as defined by the marketing authorisation.

B.4.1. Validation

Demonstrating the validity and credibility of health economic models is a vital component in
ensuring their adequacy to support health economic decision making.'”* The base model from
which the current customisation for NICE is made has previously been subject to a series of
external consistency validation exercises, designed to determine whether values predicted by
the cost-effectiveness model are consistent with previously published outcomes. Details of the
external validation are provided below, with validation exercises also presented at ISPOR
conference proceedings.'”>177

Further, internal verification of the functions employed by the model were performed to ensure
they were consistent with the model specification.
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B.4.1.1. External validity of Cost-Effectiveness Model

B.4.1.1.1. Method

Studies to which the economic model’'s outcomes could be compared were identified from a
review of previous cost-effectiveness studies in HIV'45, in addition to a search of grey literature.
These studies were not identified in the subsequent SLR accompanying this submission which
specified relevance to the UK setting (see Appendix G), whereas this prior search did not.
Studies that used models whose structure differed significantly from the CAB LA + RPV LA
model were excluded; i.e., only models with structures that the CAB LA + RPV LA model could
adequately replicate (minimum four therapy lines, three definable ART lines and a 4t line of
therapy) were considered in the validation. Studies providing insufficient information regarding
model inputs were also excluded.

For each validation exercise, model inputs (demographics, baseline risk factors, HIV disease
status, costs, and quality of life values) corresponding to published profiles were entered into
the CAB LA + RPV LA cost-effectiveness model workbook. Where required model inputs were
not reported, default model inputs were used, or reasonable assumptions were made.

Details of included studies and assumptions made can be found in Table 85.
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Table 85. Validation studies and associated assumptions

Study

Assumptions/Notes

Despiegel (2015)'7®
Cost-Effectiveness of
Dolutegravir in HIV-1
Treatment Naive and
Treatment-Experienced
Patients in Canada.

Baseline viral status: Initial health state distribution was imputed by
fitting normal distributions to mean and SD values to the CD4+ and
viral load values presented for the initiated cohort.

Mortality relative risks: Relative risk factors associated with CVD were
assumed as model defaults.

Brogan (2014)'7®

Cost Effectiveness of
Darunavir/ritonavir
Combination Antiretroviral
Therapy for Treatment-
Naive adults with HIV-1
Infection in Canada.

Baseline viral status: The initial health state distribution of the cohort
was assumed equal to the values derived by imputing a normal
distribution using mean and SD viral load values presented in the
ARTEMIS trial and by multiplying by the proportion of the cohort in
each CD4+ health state at baseline.

Brogan (2011)'® Cost-
Effectiveness of
Nucleoside Reverse
Transcriptase Inhibitor
Pairs in Efavirenz-Based
Regimens for Treatment-
Naive Adults with HIV
Infection in the United
States

Baseline viral status: Initial health state distribution was imputed by
fitting normal distributions to mean and SD values to the CD4+ and
viral load values presented for the initiated cohort.

Transition matrices: Derived based on patient virologic response at 48
weeks.

Mortality: Relative risk applied to all-cause mortality equally across all
CD4+ cell count states. Additional mortality as a result of HIV infection
modelled through AIDS-defining events.

Walenksy (2013)18

Economic Savings Versus
Health Losses: The Cost-
Effectiveness of Generic
Antiretroviral Therapy in
the United States

Mortality relative risks: Relative risk factors associated with CD4+ cell
count were assumed as model defaults.

AIDS-defining events: Probability of experiencing AIDS-defining
events and associated mortality assumed as model defaults.

CD4+ state utility: Utility values associated with CD4+ cell count states
were assumed as model defaults.

Peng (2015)'82

Cost-effectiveness of
DTG + ABC/3TC versus
EFV/ TDF/FTC for first-
line treatment of HIV-1 in
the United States

CD4+ state utility: Utility values associated with CD4+ cell count states
were assumed as model defaults.

B.4.1.1.2.

Goodness of fit

For each validation exercise, predicted values for total costs, QALYs and ICERs, were
compared with the published (expected) values. Consistent with previously published health
economic validation studies, goodness of fit was measured using the coefficient of
determination (R?), mean absolute percentage error (MAPE) and the root mean square
percentage error (RMSPE). MAPE and RMSPE were calculated using the following equations:

n
1 Y, — X;
MAPE = — |< > X 100|
n Yi
i=1
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RMSPE \/Zf’:l(xi - Y;)?
n

In which, X4, Xa,..., X, correspond to endpoints as predicted by the HIV CAB LA + RPV LA
cost-effectiveness model, Y1, Ya,... Y, correspond to endpoints as observed in the published
literature, where n represents the sample size (i.e. the number of validation endpoints). The
residuals Z are defined as the differences between the two outcomes: Fori=1,2,....n,Z=Y
— X for.

Further, we present a scatterplot of the observed versus predicted outcomes along the
coefficient of determination.

B.4.1.1.3. Results

With an Overall R? value of 0.937, a high degree of linear correlation is observed between
predicted and expected endpoints. Further, with RMSPE and MAPE values of 14.7% and
17.7%, respectively, the HIV CAB LA + RPV LA cost-effectiveness model exhibits a high
degree of consistency with previously published cost-effectiveness analyses.

A graphical representation of the relationship between the observed and predicted endpoints
of the individual studies has been presented in Figure 17.
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Figure 17. Normalised observed (model predicted) versus expected (published
results) validation results for costs, life years (LYs) and quality adjusted life years
(QALYs) from the HIV CAB LA + RPV LA cost-effectiveness model
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B.4.1.2. Internal validity

The Company cost-effectiveness model has been thoroughly examined for calculation and
application errors. Multiple senior analysts have been involved in a quality assessment of
functionality of the model and input of relevant parameters.

B.4.2. Interpretation and conclusions of economic evidence

The cost-utility model presented, set out to evaluate the cost-effectiveness of CAB LA + RPV
LA compared with a pooled basket of clinically relevant ART comparators to demonstrate the
value of introducing the first long-acting injectable regimen, for the maintenance of virological
suppression in adults living with HIV from the NHS perspective.

The model sought to capture the key clinical outcomes; virologic suppression and CD4+ cell
count and follow a typical treatment pathway. The model design incorporates a semi-Markov
structure with a decision tree element, which is an important progression from previous HIV
models because it more accurately represents the journey of a person living with HIV. Not all
people who discontinue a therapy will move on to receive the same treatment afterwards
(selection depends on history and other baseline characteristics) and as such, may not have
the same outcomes. The model structure allows this heterogeneity to be captured. In addition,
the model has internal functionality to prevent individuals from remaining indefinitely in a failing
state. In this way, the model better reflects real-world treatment pathways.

Evidence for this evaluation has where possible, been sought from the most relevant sources;
in this case the FLAIR, ATLAS and ATLAS-2M trials. These studies were used to inform the
model baseline characteristics and the results of the indirect treatment comparison (CAB LA
+ RPV LA Q2M versus oral ART) which underpins the modelled efficacy profiles. This ensures
that the evidence is directly relevant to the decision population.

Strengths of the modelling approach

The model design has been carefully considered to reflect important clinical outcomes. Where
there is a non-inferiority evidence base around universally high efficacy, the benefit and added
value of innovative new treatments is unlikely to be in the efficacy of treatment but rather in
other components, such as utility, adherence and onward transmission.

Importantly, modelling is consistent with previous modelling approaches but has been
developed to advance these; the model is able to capture CD4+ cell count in greater
granularity than other published models and at the same time capture virologic suppression.
The decision tree allows for virologic and non-virologic failure, which are both considered as
important decision points. In addition to these features, the impact of adherence on clinical
outcomes and onward transmission is considered. Onward transmission is an important
component from a public health perspective.

Results for base model components can be validated against previously published studies.
Literature has been consulted for the most appropriate inputs where direct evidence is not
available.
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HIV is a very complex indication and treatment decisions are, in reality, made on an individual
basis with no single well-defined pathway. This necessitates simplifying assumptions to be
made during modelling. Simplifying assumptions are present in all analyses and do not limit
their usefulness; reflecting complex health situations through modelling is crucial to quantifying
their cost and health outcomes. However, the evidence base must be considered alongside
the results. The range of sensitivity analysis performed on the base case helps to qualify
uncertainty, and a range of scenario analyses have been performed to address structural
uncertainty introduced through model design and necessary assumptions. All of these point
to CAB LA + RPV LA being dominant in these analyses over the pooled comparator at the
prices modelled.

Limitations

There are several limitations to the economic evidence. Ideally, modelling with a patient-level
simulation would be considered, but the extremely large computational requirement means
this is impractical and therefore unhelpful for decision making. As CAB LA + RPV LA is novel,
there are limited studies that can inform certain parameters; for example, adherence inputs
cannot be verified against other long-acting injectables for HIV as there are no others. HRQoL
trial data was not available for every health state included in the model so literature values
were used instead. Survey data was used to inform some parameters. This is often considered
to be a less reliable form of evidence, although due to the particularly niche area that these
inform (for example, sexual and injecting drug behaviour), it is unlikely that there is a more
reliable way to collect information.

In conclusion, the economic evidence can be considered strong and reflective of the patient
experience, despite inevitable limitations.

Conclusions from economic evidence

Throughout the range of scenarios and sensitivity analyses, CAB LA + RPV LA dominates the
pooled comparator representing current daily oral ART. This indicates that the structural and
parameter uncertainties potentially presented do not affect the decision.

In conclusion, CAB LA + RPV LA is a cost-effective use of NHS resources, bringing increased
life years and QALYs and reduced lifetime costs compared with current daily oral ART.

Life-long daily ART remains a significant challenge for people living with HIV. In spite of the
modern simplified treatment regimens, issues remain around stigma, treatment fatigue, the
anxiety and inconvenience some individuals experience around daily scheduling of ART and
the effect on psychological wellbeing of the daily reminder of HIV status. CAB LA + RPV LA
addresses important unmet needs in the management of HIV and provides a meaningful
choice of treatment modality.
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B.6 List of appendices provided as separate documents

Appendix | Appendix Title

number

C SmPC and EPAR

D Clinical systematic literature review report and NMA feasibility assessment

E Subgroup analyses (Appendix empty as information provided in main
submission)

F Adverse events (Appendix empty as information provided in main submission)

G Cost-effectiveness systematic literature review

H HRQoL systematic literature review

I Healthcare resource use systematic literature review

J Clinical outcomes and disaggregated results from the model

K Checklist of confidential information

L Indirect treatment comparison report

M Transition rates and onward transmission probabilities applied in the model

N Utility analysis report

@] National HIV Clinical Pathway

P Model technical document and code guide
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Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields,
so to replace the prompt text in [grey highlighting] with your own text, click
anywhere within the highlighted text and type. Your text will overwrite the

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Literature searches

A.1. Please explain the rationale for limiting the literature searches reported in

Appendices D, G, H and | to English language only (cf. question B2).

Given the high volume of evidence gathered when applying the English language
only limit, expanding the search to other languages was very unlikely to bring new
evidence which would diverge from the overall picture drawn from the studies in

English language.

A.2. Please explain the rationale for limiting the searches reported in
Appendices D, G, H and | by date to 2000 to 2020 (cf. question B2).

Given the high volume of evidence gathered applying the date filter, expanding the
search to studies over 20 years old was very unlikely to bring new evidence which
would diverge from the overall picture drawn from the studies published in 2000-

2020. Further, HIV regimens have been continually developing since the advent of
highly-active ART in 1995; thus, studies of treatment regimens more than 20 years

old are unlikely to be representative of modern clinical practice.

A.3. Please provide full details of the searches of conference proceedings
referred to in Appendices D.1.5, G.1.5, H.1.5 and 1.1.5 including the specific

resources searched, the search strategies or search terms used, and results.



The list of conference proceedings to search was pre-determined and listed in the

protocol for each SLR:

British HIV Association conference (https://www.bhiva.org/Conferences-

Events)
e National HIV Prevention Conference (https://www.cdc.gov/nhpc/index.html)

e The International AIDS Society (IAS) conferences

(https://iasociety.org/Conferences)

e Conference on Retroviruses and Opportunistic Infections (CROI,;

http://www.croiconference.org/)
e HIV drug therapy conferences (http://hivglasgow.org/)
e NICE conference (http://www.niceconference.org.uk/)

e International Society for Pharmacoeconomics and Outcomes (ISPOR)
conference (for economic SLRs only; https://www.ispor.org/conferences-

education/conferences)

For each conference website listed, the abstract list of the conferences held between
2017 and 2020 were obtained, and were hand searched, through the word-find
function, using keywords similar to those used in the searches of electronic
databases: HIV, immunodeficiency, AIDS. Abstracts that met eligibility criteria were
included in the relevant review. Results of the overall additional sources of evidence
(conference proceedings, clinical trial websites, HTA bodies websites, and reference
lists of systematic literature reviews identified through database searches) are
included in the PRISMA diagram (“Additional records identified through other

sources” box), with a further breakdown in Table 1.

A.4. Please provide full search strategies for the clinical trial registries

searches (clinicaltrials.gov, World Health Organization (WHO) International



Clinical Trials Registry Platform (ICTRP) and European Union (EU) Clinical
Trials Register) in Appendices D.1.5, H.1.5 and 1.1.5.

The list of clinical trial registries to search was pre-determined and listed in the

protocol for each SLR:
e ClinicalTrials.gov (http://clinicaltrials.gov/)
e International Clinical Trials Registry Platform (http://www.who.int/ictrp/en/)
e European Union’s Clinical Trials Register (http://www.clinicaltrialsregister.eu/)

Each clinical trial registry website was hand searched, through the search function
available from each website, using keywords similar to those used in the searches of
electronic databases: HIV, immunodeficiency, AIDS. Trials that met eligibility criteria
were included in the relevant review. Results of the overall additional sources of
evidence (conference proceedings, clinical trial websites, HTA bodies websites, and
reference lists of systematic literature reviews identified through database searches)
are included in the PRISMA diagram (“Additional records identified through other

sources” box), with a further breakdown in Table 1.

A.5. Please provide full details of the searches of health technology assessment
organisations referred to in Appendices D.1.5, G.1.5, H.1.5 and 1.1.5, including
the specific resources searched, the search strategies or search terms used,

and results.

The list of HTA bodies to search was pre-determined and listed in the protocol for
each SLR:

e National Institute for Health and Care Excellence (NICE), Scottish Medicines
Consortium (SMC) and All Wales Medicines Strategy Group (AWMSG) in UK

e Canadian Agency for Drugs and Technologies in Health (CADTH) in Canada

Each HTA website was hand searched, through the search function available from
each website, using keywords similar to those used in the searches of electronic
databases: HIV, immunodeficiency, AIDS. HTA documents that met eligibility criteria

were included in the relevant review. For the clinical SLR (Appendix D),



HRQoL/Utilities SLR (Appendix H) and HCRU SLR (Appendix 1), the relevant HTA
documents were used to review the reference list for each SLR, with a view to
identify any potential trials not captured through the database searches. Results of
the overall additional sources of evidence (conference proceedings, clinical trial
websites, HTA bodies websites, and reference lists of systematic literature reviews
identified through database searches) are included in the PRISMA diagram
(“Additional records identified through other sources” box), with a further breakdown
in Table 1.

It should be noted that reporting was limited for previous HTAs.

Table 1. Records identified through grey literature searches across SLRs

Conferences Clinical trials HTA Other
Clinical 45 48 0 54
HRQol/utilities 6 1 0 37
Cost and resource use 0 0 0 0
Cost effectiveness 1 NA 0 0

A.6. Please provide full details of the targeted literature review of network meta-
analyses (NMAs) referred to in section B.2.9.3.1.1; and the review of ‘the
methodological literature as it pertains to non-inferiority trials and indirect

comparisons” referred to in section B.2.9.3.2.

A pragmatic literature search was performed using search terms to identify English-
language articles that specifically reported on NMAs with at least two comparators
focusing on HIV-related treatment efficacy outcomes. The database search was
restricted to PubMed, with no time limitation. Full texts were obtained and reviewed

and clinical experts were consulted to determine study relevance.

With regards to methodological literature as it pertains to non-inferiority trials and
indirect comparison, this included a hand search of the literature using the following
keywords: non-inferiority trials, superiority trials, equivalence trials, trial design,

methods, analysis, indirect treatment comparison.



A.7. Please provide full details of the targeted literature review of adherence to
daily oral antiretroviral therapy (ART) referred to in sections B.1.3.5.3 and
B.3.2.5.1.1.

A systematic update of a targeted literature review was undertaken in 2020
assessing the relationship between efficacy and adherence to HIV therapy. The
original literature review report has been provided as part of this response (please

refer to Appendix A7Db).

For the purposes of this submission, we collated SLR-identified studies reporting UK
adherence but without efficacy data (i.e. excluded from SLR, but relevant to this
use); UK-specific adherence data were considered most relevant because
adherence has cultural dimensions. These studies were assessed for suitability to
inform the economic model. Further information on our examination of the UK
studies identified there, and other studies published subsequently, are presented in

Appendix A7a.

A.8. Please provide full details of the targeted literature review of viral
transmission in Appendix P, section 3.6; and the “pragmatic targeted review of

published literature” referred to in Appendix P, section 5.2.1.

A literature search was performed using predetermined search terms to identify
English-language articles that reported on HIV transmission models. This was a
targeted review and the database search was restricted to PubMed, with the search
limited to publications from 01 January 2008 until 01 January July 2018. Full texts
were obtained and reviewed to determine study eligibility based on predefined

inclusion and exclusion criteria.

Studies identified within this targeted literature review were further used to validate
the transmission module. The search strategy is presented in Table 2 and the study

characteristics are presented in Table 3.

Table 2: Proposed PubMed search strategy (as of 02/07/2018)

# Search terms Number of hits

1 human immunodeficiency virus[MeSH HIV terms 91,301
Terms]

2 HIV Infections[MeSH Terms] 259,161

3 (HIV Infections[Title/Abstract] OR 279,960

HIV[Title/Abstract] OR
HIV?1*[Title/Abstract] OR
HIV?2*[Title/Abstract] OR HIV




infect*[Title/Abstract] OR human
immuno?deficiency virus[Title/Abstract]
OR human immune?deficiency
virus[Title/Abstract])

(human immun*[Title/Abstract]) AND
deficiency virus[Title/Abstract]

(acquired immuno?deficiency
syndrome([Title/Abstract] OR
AIDS[Title/Abstract] OR acquired
immunedeficiency
syndrome][Title/Abstract] OR acquired
immune deficiency[Title/Abstract])

(acquired immun*[Title/Abstract]) AND
deficiency syndrome[Title/Abstract]

#1 OR #2 OR #3 OR #4 OR #5 OR #6

580

139,876

5,645

396,060

disease transmission, infectious[MeSH
Terms]

transmission[Title/Abstract] OR
infectiousness[Title/Abstract] OR
acquisition[Title/Abstract] OR
infectivity[Title/Abstract] OR
exposure[Title/Abstract] OR
transmissibility[Title/Abstract] OR
incidence[Title/Abstract]

10

#8 OR #9

Disease
transmission
terms

60,149

1,740,143

1,773,473

11

"transmission model*"[Title/Abstract] OR
"epidemic model*"[Title/Abstract] OR
"mathematical model*"[Title/Abstract] OR
"cost effectiveness"[Title/Abstract] OR
"cost-effectiveness"[Title/Abstract])

Model terms

77,676

12

#7 AND #10 AND #11

Combined

1,260

13

Date Publication: 2008 to present

Date limit

815




Table 3. Study characteristics

Author

Alistar et al.’

Bezemer et
al.2

Bezemer, et
al.’
Birger et al.*

Bobashev et
al.’

Cassels et
al.®

Goldman et
al.”
Gopalappa et
al.®

Graw et al.?

Gray et al."®

Gurski and
Hoffman''
Herbeck et
al.”?

Heymer and
Wilson'3

Hoare et al.’*

Year

2014

2015

2008

2014

2014

2009

2014

2012

2012

2017

2016

2014

2011

2008

Country
Russia and

Uganda

Netherland
s and
Curacao
Netherland
s

USA

Russia

USA
USA

USA

Latvia

Australia

USA

UK

Australia

Australia

Study type

Disease
transmission

Observational
study*

Observational
study *
Disease
transmission
Observational
study *

Observational
study *
Disease
transmission

Cost-effectiveness

Disease
transmission
Observational
study*

Disease
transmission
Disease
transmission

Disease
transmission

Disease
transmission

Model type

Compartmental/
Markov model

Individual/Monte
Carlo simulation

Compartmental/
Markov model
Compartmental/
Markov model
Individual/Monte
Carlo simulation

Compartmental/
Markov model
Compartmental/
Markov model
Individual/Monte
Carlo simulation

Compartmental/
Markov model
Risk equation
model

Compartmental/
Markov model
Stochastic agent-
based HIV
epidemic model
Compartmental/
Markov model

Compartmental/
Markov model

Cohort

Population
level

Patient level

Patient level

Population
level
Patient level

Cohort level

Population
level
Cohort level

Population
level
Cohort level

Population
level
Patient level

Population
level

Population
level

Population

IDUs and non-
IDUs

MSM

MSM

General
population

IDU
serodiscordant
couples

MSM

General
population
General
population

IDUs, MSM,
HET, SW
Temporary but
legal citizens in
Australia, MSM
and non-MSM
General
population
General
population

MSM

MSM

Time
horizon
10 years

10 years

25 years
10 years

3 years

NR
14 years

Lifetime

10 years

5 years

10 years

100 years

5 years

20 years

Model outcomes

IDU prevention funding increase; People on
treatment, Prevention costs per year; Treatment
costs per year; Reduction in HIV cases between
2007 - 2020

Reproduction numbers within each MSM cluster

Reproduction number R(t)
Incidence; Mortality

Probability of getting infected within 6 months

Prevalence; Risk behavior

Incidence; Avoided losses of life expectancy;
Value of life-years saved through early treatment
Lifetime number of HIV transmissions averted
per index person; Life expectancy; Onset of
AIDS; Discounted values of total lifetime costs of
HIV

Cumulative incidence for the sub-epidemics in
MSM, IDU and HET

Annual infections after 5 years; Cumulative
infections; Infections averted; Cost of providing
care and ART,; Lifetime care and ART costs;
Reduction in lifetime care and ART costs
Incidence; Prevalence

The variability of set point viral load (a prognostic
factor for AIDS progression) over time

Expected number of HIV diagnoses among
MSM/infections averted under status quo and
ideal scenarios

Trends in clinical and behavioral parameters and
HIV transmission (Prevalence)



Author

Holtgrave'®

Holtgrave et
al.'s

Lazenby et
al.'”

Letchumana
n et al.'®

Lima et al."®

Lima et al.2®

Lin et al.2!

Long et al.22

Mabileau et
al.s

Marseille et
al.

Maulsby et
al.%»

Year

2010

2012

2014

2015

2015

2010

2016

2010

2015

2011

2017

Country

USA

USA

USA

Canada

USA

Canada

USA

USA

France

USA

USA

Study type

Disease
transmission

Disease
transmission and
cost-effectiveness

Cost-effectiveness

Cost-effectiveness

Disease
transmission

Disease
transmission
Cost-effectiveness
and disease
transmission
Cost-effectiveness

Cost-effectiveness
and disease
transmission

Cost-effectiveness
and disease
transmission
Cost-effectiveness

Model type

Compartmental/
Markov model

Compartmental/
Markov model

Decision tree

Compartmental/
Markov model

Compartmental/
Markov model

Compartmental/
Markov model
Bernoulli process
model

Compartmental/
Markov model

Compartmental/
Markov model

Compartmental/
Markov model

Observational
trial-based
costing analysis

Cohort
Population

level

Population
level

Cohort level
Cohort level
Population
level
Population
level
Population
level
Population

level

Cohort level

Population
level

Cohort level

Population

General
population

General
population

General
population

HET
serodiscordant
couples **
Black MSM with
a history of
incarceration
MSM, IDU, SW

MSM, IDU and
sexually active
HET

High-risk (IDU,
MSM) and low-
risk individuals

HIV-
serodiscordant
couples desiring
achild =

General
population

Multiple
populations

*kk

Time
horizon
Lifetime

10 years

1 year

Lifetime

10 years

40 years

NR

20 years and
lifetime
(costs and

QALYs)
1 year

Lifetime

1 year

Model outcomes

Reproductive rate (R0): the number of HIV
transmissions from one person living with HIV to
HIV-seronegative partners over the HIV-
seropositive person’s lifetime

Incidence; Prevalence; Transmission rate;
Cumulative infections averted; Cumulative
quality-adjusted-life years (QALYs) saved;
Cumulative cost of policy implementation;
Downstream medical costs avoided due to HIV
infections averted; Ratio of savings to costs; Net
cost per QALY saved

Costs saved; Costs for screening and treatment;
Costs of new HIV cases; Rate of HIV
transmission from infected women to men

ICER; QALYsSs; Probability of giving birth to a
healthy child

Cumulative HIV incidence

Incidence; Infections averted; Costs avoided

Reduction in annual risk of HIV transmission or
acquisition

HIV infections; Discounted costs; Discounted
quality-adjusted life years; Incremental cost-
effectiveness ratios

Cumulative risk of HIV heterosexual transmission
to HIV negative partner and mother-to-child
transmission; Risk of birth defects; Life
expectancy of both woman and child; Costs;
Incremental cost-effectiveness ratios

Number of transmissions averted among
participants in each intervention type

HIV transmission averted



Author

McCabe et
al.%

Mills et al.2”

Miltz et al.?®

Nichols et
al.®

Nosyk et al.30

Nosyk et al.3!

Pinkerton et
al.’2
Shah et al.33

Shah et al.3

Shen et al.3®

Song et al.3®

Sood et al.%”

Sorensen et
al.’8
Tuckwell et
al.’®

Year

2010

2013

2017

2015

2015

2017

2011

2016

2016

2017

2015

2013

2012

2008

Country

USA and
Europe

Russia

UK and
Europe
Netherland
s

Canada

Canada

NR
USA

USA

USA

USA

USA
USA

NR

Study type

Cost-effectiveness

Disease
transmission

NHS policy report

Disease
transmission

Disease
transmission and
cost-effectiveness
Disease
transmission and
cost-effectiveness
Disease
transmission
Disease
transmission
Disease
transmission and
cost-effectiveness
Disease
transmission

Disease
transmission and
cost-effectiveness
Disease
transmission
Disease
transmission
Disease
transmission

Model type

Monte Carlo
simulation

Compartmental/
Markov model

Individual/Monte
Carlo simulation
Compartmental/
Markov model

Compartmental/
Markov model

Compartmental/
Markov model

Compartmental/
Markov model
Compartmental/
Markov model
Compartmental/
Markov model

Infection-age-
structured
transmission
model
Compartmental/
Markov model

Compartmental/
Markov model
Compartmental/
Markov model
Simple
mathematical
model

Cohort

Cohort level

Cohort level

Patient level
Population
level
Population

level

Population
level

Patient level
Population
level
Population
level

Cohort level

Population
level

Cohort level
Cohort level

Cohort level

Population

Pregnant
women

IDU, non IDUs
and their
partners

MSM

MSM

MSM, IDU,
MSM-IDU, HET

MSM, IDU,
MSM-IDU, HET

General
population
HET, MSM, IDU

HET, MSM, IDU

MSM

IDU

MSM
MSM

General
population

Time
horizon
NR

25 years

NR

5-year
scenario and
10-year
scenario

25 years

7 years

NR
10 years

20 years

20 years

10 years

10 years
20 years

NR

Model outcomes

Average costs; Percentage requiring c-section;
Percentage of mother-to-child HIV transmission;
Infants quality-adjusted life expectancy; ICER
Transmission rates

Incidence; ICER; QALYs

Cumulative infections averted; Cost-effectiveness

Incidence; Prevalence; Mortality; Costs; QALYs

Incidence; Prevalence; Mortality; Costs; QALYs

Risk of HIV infection
Incidence; Prevalence; Mortality; Costs

Incidence; Prevalence; Mortality; Costs

Total and drug-resistant HIV incidence

Incidence prevented; Incidence; Prevalence;
QALYs; Medical costs

Incidence; mortality; AIDS incidence; multi-drug
resistance
Reduction in incidence

Probability and time dependence that one or
more HIV virions successfully infect target cells



Author

Vrancken et
al.40

Vrancken et
al.4!

White et al.#2

Wilson et
al.*3
Xia et al.#

Xiridou et
al.*®

Xiridou et
al.*6

Zaric et al*’.

Year

2015

2014

2014

2010

2015

2010

2011

2008

Country

NR

NR

UK

Australia
USA

Netherland
s

Netherland
s

USA

Study type

Disease
transmission

Disease
transmission

Disease
transmission

Disease
transmission
Disease
transmission
Disease
transmission

Disease
transmission

Disease
transmission

Model type

Transmission
model and
Bayesian
hierarchical
phylogenetic
model (HPM)
Bayesian
genealogical
inference
framework
Individual/Monte
Carlo simulation

Compartmental/
Markov model
Compartmental/
Markov model
Compartmental/
Markov model

Compartmental/
Markov model

Compartmental/
Markov model

Cohort

Population
level

Observed
patient cohort

Patient level

Cohort level

Population
level
Population
level

Population
level

Population
level

Population

MSM, HET,
direct BC

General
population

MSM

MSM

General
population
African/
Caribbean
migrants, local
Dutch
population
African/
Caribbean
migrants, local
Dutch
population
MSM

Time
horizon
NR

15 years

3 months
following
infection

NR

30 years

20 years

20 years

20 years

Model outcomes

Viral evolutionary histories and bottleneck size
differences

Viral evolutionary histories and bottleneck size
differences

Number of transmission events that would have
occurred from each study participant during the
3-month period after infection

Relative risk of HIV acquisition associated with

serosorting

Case finding; Incidence

Prevalence among migrants and overall;
Percentage of new infections via sexual
transmission; percentage of newly infected Dutch
people

Incidence

Incidence, Costs, QALYs

AIDS: acquired immunodeficiency syndrome; BC: blood contact; HET: heterosexual; ICER: incremental cost-effectiveness ratio; IDU: injecting drug user; MSM: men-who-have-sex-with-

men; QALY: quality adjusted life year; SW: sex worker.

* supplemented with mathematical mod
** The male partner is HIV positive
***African-America rural residents; Substance users; Homeless; Transgender women; Individuals living in poverty and sub-optimally housed; Women who have experienced trauma

= With the male partners being treated for HIV with undetectable blood viral load and the female partners HIV negative



A.9. Please provide the missing search strategies in Appendix G 1.1,
Table 3 (National Health Service (NHS)-Economic Evaluation Database) and
Table 4 (EconLIT via EBSCO).

The two search strategies are as follows:

Table 4. (National Health Service (NHS)-Economic Evaluation Database) search strategy

# Terms # hits
1 MeSH DESCRIPTOR HIV EXPLODE ALL TREES IN NHSEED 97
2 MeSH DESCRIPTOR HIV infection EXPLODE ALL TREES IN NHSEED 636
3 #1 OR #2 636
4 ((HIV) OR (HIV infections)) AND ((Economic evaluations:ZTD and Bibliographic: ZPS) 723
OR (Economic evaluation:ZTD and Abstract: ZPS) IN NHSEED
5 MeSH DESCRIPTOR acquired immunodeficiency syndrome EXPLODE ALL TREES IN 47
NHSEED
6 ((acquired immune deficiency syndrome) OR (acquired immune-deficiency syndrome) 45
OR (acquired immunodeficiency syndrome)) AND ((Economic evaluation:ZDT and
Bibliographic:ZPS) OR (Economic evaluation:ZDT AND Abstracts:ZPS) IN NHSEED
7 #4 OR #5 OR #6 736
8 #3 OR #7 745

Table 5. (EconLIT via EBSCO) search strategy

# Terms # hits

1 human immunodeficiency virus OR HIV 2,044
2 Cost effectiveness 6,509
3 #1 AND #2 74

Section B: Clarification on effectiveness data

Treatment pathway

B1. Priority question. Section B.1.3.6.2 of the company submission (CS)
provides information on the place of long-acting cabotegravir (CAB LA) + long-

acting rilpivirine (RPV LA) in the treatment pathway.

a. The choice of oral alternatives in the absence of CAB LA + RPV LA (box 5
of Figure 1) is not clearly described. Please provide more details on the
methods of establishing the alternative treatments as well as for which
patient population that applies to and reference any sources from which

the information was gathered.



b. Please provide a simplified version of Figure1 focussing on the
treatment pathway, e.g. without statements made by patients etc. This
should include all interventions and comparators mentioned in both, the
National Institute for Health and Care Excellence (NICE) final scope as
well as the decision problem addressed in the CS, and should indicate

whether a treatment is considered to be first-line, second-line etc.

a. Although international treatment guidelines are somewhat prescriptive in their
recommendations for initial therapy in antiretroviral naive individuals, there are
no specific guidelines or pathways for individuals switching treatment. Where a
change of therapy is warranted for a virally-suppressed individual, multiple
factors are taken into consideration, including the presence of underlying ARV
resistance, and whether the switch is for toxicity, adherence concerns, drug-drug
interactions or co-morbidities. The complexity and heterogeneity of individuals
across these categories means that there is no "average" patient or pathway that

can be applied to this group of individuals.

Commissioning policies in England have an influence, too; since they consider
treatment affordability.*® Regimens are grouped into their price bands and
clinicians are encouraged to prescribe from lower cost bands (e.g. 0 & 1) early
on, or switch to them where clinically appropriate. Switching within band 1
regimens or cost saving/cost neutral switches do not require multidisciplinary

team approval, whilst moving from a low to a higher cost option usually does.*

Figure 1 to Figure 3, for example, show the ARV price bands as applicable to the
Midlands and East region for starting and switching ARV treatment.** We expect
CAB LA + RPV LA to fall into band 2, in general an option where “a regimen

within the same, or lower, band would not provide the desired clinical response”.

4 This was discussed with NICE during the scoping workshop for this appraisal.



Visual Aid: Starting ARV Regimens using an ARV Banding Approach
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Visual Aid: Switching between ARV Regimens using an ARV Banding Approach
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Figure 2. Antiretroviral banding for switching antiretroviral regimens (Bands 1 and 2)#



Visual Aid: Switching between ARV Regimens using an ARV Banding Approach.
Bands 2b-4
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Figure 3. Antiretroviral banding for switching antiretroviral regimens (Bands 2,3 and 4)#



The regimens called out in the company submission (Box 5 of Figure 1), i.e. the
comparators in this appraisal, were drawn from market data for a ‘stable switch’
population as described in Section B.3.2.2. of the company submission. The data
source was ActOne market research, which collects data from 10-14 hospital
accounts across England in the form of Patient Record Forms (PRFs). There are 4-6
Healthcare Professionals from each account providing a total of 183 PRFs per
month. Approximately 60% of the hospital accounts are London based with the
remaining 40% coming from the rest of England. These data allow analysis of switch
share by regimen since they reflect the treatments to which virally suppressed
patients are currently switching. ViiV applied a pragmatic 2.5% share cut off below
which were less relevant comparators. The resulting shortlist was refined with clinical
experts who advised us that given the way that regimens are commissioned (the
price bands described above). Truvada based regimens (e.g. Truvada + Tivicay) are
not a likely alternative to CAB LA + RPV LA and should be excluded since the
majority (>50%) of people on HIV treatment in England and Wales are receiving
such therapy. Given then that most patients will likely have already received, or be
currently receiving a Truvada based regimen, they are more likely to be switching
away from these and onto one of the basket of comparators we have listed or onto
CAB LA + RPV LA. Clinicians also advised that Juluca (dolutegravir plus rilpivirine
[DTG + RPV]) be included as its components match CAB LA + RPV LA more closely

than other oral regimens.

The market data are not stratified by the reason for the switch, so we acknowledge
the approach isn’t perfect. However, the precise distribution of relevant comparators
for CAB LA + RPV LA is unknowable in part because those whose issues can be
solved by a switch to a non-oral and/or a non-daily treatment are not represented (as
no such option exists). We are confident that our approach — starting with market
data and engaging prescribers in a face validity check — is appropriate. Further, the
simple mean cost of the comparator basket is more appropriate in this context where
we are unable to map the reason for switching in today’s market to the reasons that
CAB LA + RPV LA may be an alternative.

b. As described above, there is no simple treatment pathway in HIV. Instead, the

comprehensive list of available regimens has the lower cost ones listed upfront to be



used, where clinically appropriate, ahead of higher cost regimens. Considerable
heterogeneity sits behind every treatment decision because of the variability in the
population of people living with HIV, their treatment history, experience and needs.
We believe the value of Figure 1 (in the submission) as it stands is to illustrate this.
Patient quotes have been used to show what conversations may sit behind the
decision to consider CAB LA + RPV LA as a treatment option. We do not feel they
distract from or overcomplicate the figure, given how patient-centric the treatment

decision making is. We prefer to retain them in the schematic.
Systematic review

B2. Priority question. Table 5 of Appendix D of the CS details the eligibility
criteria for the identification of human immunodeficiency virus (HIV) clinical

effectiveness studies.

a. The population inclusion criteria differ slightly between Table 5 of
Appendix D and Table1 of document B of the CS, i.e. the decision
problem (Table 1) refers to “adults who are virologically suppressed (HIV-
1 RNA [ribonucleic acid] <50 copies /mL) on a stable antiretroviral
regimen without present or past evidence of viral resistance to, and no
prior virological failure with, agents of the NNRTI [nucleoside reverse
transcriptase translocation inhibitor] and INI [integrase inhibitor] class’,
who require a treatment switch due to non-virologic reasons” whereas
Table 5 does not mention this population. Please clarify whether this
criterion was applied in the review, e.g. by referring to relevant sections
of the CS or CSRs.

b. As noted in section A, there are restrictions for date (“Studies published
from 01 January 2000 to 24 April 2020”) as well as language (“English
language only”). Please justify these restrictions and, if possible, provide
a list of excluded studies based on these criteria. Alternatively, please

discuss if potentially relevant studies might have been missed.

c. Please provide a justification for the exclusion of observational case-

control studies.



a. The SLR inclusion criteria is slightly broader than the licensed indication for

CAB LA + RPV LA in order to encompass the potential comparator

population. The correspondence between the SLR inclusion criteria and the
CAB LA + RPV LA licensed indication is provided below:

“adults who are virologically suppressed (HIV-1 RNA <50 copies /mL)
on a stable antiretroviral regimen”: This aligns with the SLR inclusion

criteria, as stated in Appendix D Table 5 from the company submission.

“without present or past evidence of viral resistance to, and no prior
virological failure with, agents of the NNRTI and INI class”: This
criterion was not applied during the SLR. However, inclusion criteria
were captured at the data extraction stage and, where inclusion criteria
are available, all switch studies specified that participants should not
have resistance to study antiretrovirals. Hence, the SLR studies align
with the population of interest for CAB LA + RPV LA. Further, this
methodology ensures that relevant data for comparator therapies was
captured, particularly where studies may specify resistance to other

classes (e.g. Pls).

“‘who require a treatment switch due to non-virologic reasons”: As
patients are virally suppressed on current regimen, this criterion is

aligned to the patient population in SLR inclusion criteria.

b. The majority of HIV randomised controlled trials are published in English.

Given the high volume of evidence gathered applying the English language

only limit, and the date limit, expanding the search to other languages or to

older studies was very unlikely to bring new evidence which would diverge

from the overall picture drawn from the studies in English language.

The search strategy included observational study designs such as longitudinal

studies and retrospective studies. However, as the literature search retrieved

a very large number of randomised controlled trials (RCTs), which are of

higher quality compared to observational studies, these studies were not

extracted. Case control studies were not eligible for inclusion in the SLR, due

to the lower quality of evidence to inform comparative effectiveness. Given the



high volume of RCTs, the inclusion of case-control studies is very unlikely to
add new evidence that would diverge from the overall picture drawn from
RCTs.

As outlined in B3 below, the updated data extraction table (Appendix B3D3)
and a list of eligible observational and single-arm studies (Appendix B3D5)

has been provided.

B3. Priority question. Figure1 of Appendix D provides information on
289 randomised controlled trials (RCTs) that were found through the literature

search and also refers to 160 “unique studies” (included studies box).

a. Table 7 of Appendix D suggests that some references belong to the same
study, e.g. Arribas et al. 2012 (reference 19) and Arribas et
al. 2010 (reference 25) both relate to the MONET trial (NCT00458302).
Please update Figure 1 of document D so that the numbers of papers and

trials are clearly differentiated for the included RCT records.

b. Please also edit the information in Table 7 so that papers relating to the
same research evaluation are grouped together (currently the papers are

listed alphabetically according to first author surname).

c. Table 8 of Appendix D (Baseline characteristics of participants from
eligible randomised controlled trials) lists 173 RCTs. This relates to
neither the number of RCT records (n=289) nor the number of unique
studies (n=160) shown in Figure 1 of Appendix D. Please explain this
discrepancy and/or update Table 8 so that it relates to the total number of

unique studies.

d. Document 4 embedded on page 122 of Appendix D (Quality assessment
of eligible randomized controlled trials) lists 158 RCTs. This number is
discrepant with other parts of Appendix D, e.g. Figure 1, Table 7 and
Table 8. Please explain these discrepancies or correct Figure 1,

Document 4, Table 7 and/or Table 8 as required.



a. Figure 1 has been updated for clarity to reflect the distinction between the
number of RCT records (n=266) and the number of unique RCT studies
(n=160), as well as reflecting the number of observation/single-arm records

(n=300). Please refer to appendix B3a for the updated figure.

b. Table 7 has been updated to show the 266 RCTs, grouping the studies by the

trial name/ID. Please refer to appendix B3b for the updated table.

c. Table 8 has now been updated to reflect the unique trials (n=160). Please

refer to appendix B3c for the updated table.

d. The QA table has been updated to reflect quality assessments for the 160

unique studies. Please refer to appendix B3d for the updated spreadsheet.

To reflect points a-d, we have also updated the data extraction table (D3) and list of
eligible observational and single-arm studies (D5). Please refer to appendix B3D3

and appendix B3D5, respectively.

B4. Priority question. Table 1 (The decision problem) lists a “basket of those
antiretroviral regimens” and states that “these are considered as established

ART for the population in question”.

Please support this statement, e.g. by referring to a relevant clinical guideline.

Please see our response to Question B1.a, which is relevant here. Guideline
recommendations, particularly for switch situations, are not particularly
prescriptive. There are many different ART regimens available and no single
"standard of care" or treatment pathway. In part this is as a consequence of the
significant evolution in treatment over a number of decades. No guideline lists a
bounded set of options or a preferred treatment sequence for virologically
suppressed people wishing to change their therapy. This is positive as it means
that individuals and their prescribers are able to tailor treatment to life
circumstances and to psychosocial and other needs, alongside medical needs.
Despite the considerable choice of available regimens (>50), treatment decisions

are primarily based on medical need, while not ignoring commissioning policy.



Virally supressed switch market data and clinical expert opinion have guided the
selection of the basket of comparator antiretroviral regimens in this appraisal.
We are confident that this selection represents the current established ART
options in the population under consideration (namely virologically suppressed

people switching away from their current treatment regimen).

B5. The NICE final scope and Table 1 of document B of the CS (The decision
problem) both list acquired immunodeficiency syndrome (AIDS)-defining events
and health-related quality of life as outcomes. However, neither of these
outcomes are shown in Table 5 of Appendix D (Eligibility criteria for the

identification of HIV clinical effectiveness studies).

Please clarify whether these outcomes were included in the review. If they
were included, please provide all results. If they were excluded, please justify

the exclusion.

The outcomes in the clinical efficacy and safety systematic review, reported in
Appendix D, are limited to clinical efficacy and safety. AIDS-defining events is an
outcome listed and extracted in the cost-effectiveness systematic review and
reported in Appendix G; health-related quality of life outcomes were included and

extracted in the health effects systematic review and reported in Appendix H.

B6. Table 6 of Appendix D (Variables extracted from studies meeting the review
criteria for identification of clinical efficacy in HIV maintenance treatment)
mentions ‘Subgroup - Description of subgroup included’ under ‘Patient
characteristics’. A single population without subgroups is mentioned in the
NICE final scope and Table 1 of document B of the CS (The decision problem):
“Adults with HIV-1 infection who are virologically suppressed on a stable
regimen and who have not shown prior virological failure due to drug resistance
to INTIINIs” (INTI probably referring to Integrase strand transfer
inhibitor (INSTI)). The Evidence Review Group (ERG) noted reference to some
pre-specified subgroups within specific RCTs: e.g., subgroups according to
randomisation stratification factors (“prior exposure to CAB + RPV: 0 weeks, 1-
24 weeks, and >24 weeks”), and demographic and baseline

characteristics (demographic factors, baseline viral load, baseline



CD4+ (cluster of differentiation 4) lymphocyte count, and participating
countries) in ATLAS-2M (section B.2.7.1 of the CS).

Please clarify whether any participant subgroups were pre-specified for the
systematic review and meta-analysis. If any pre-specified subgroups were
defined for the review/ meta-analysis, please provide the justification for this

and present all available results.

There were no subgroups pre-specified for the systematic review. Sometimes, the
results of a trial were stratified by age, or ethnic background, or CD4 count, and
these were listed as subgroups as reported by the authors. If the outcomes are for a
specific subgroup rather than for the overall population, details are reported in the

study arm column throughout the tables in Appendix D.

B7. Document 4 embedded on page 122 of Appendix D presents the “quality

assessment of eligible randomized controlled trials”.

a. Please provide supporting information explaining the risk of bias tool

used to assess the eligible RCTs.

b. Please explain how the risk of bias assessment was undertaken, e.g. the

number of reviewers involved and how any discrepancies were resolved.

a. Studies included in the clinical SLR were assessed using the Cochrane Risk
of Bias Assessment Tool 1.0 (Higgins JP, Altman DG, Gotzsche PC, et al. The
Cochrane Collaboration's tool for assessing risk of bias in randomised trials. BMJ.
2011;343:d5928)%°. This reference has been provided along with response, as
Appendix B7.

b. Quality assessment was conducted by two independent reviewers and any
discrepancies between the two reviewers was resolved by consensus or involvement

of a third reviewer, as needed.



Clinical trials

B8. Priority question. Section B.2.6.2 of the CS provides details of the
supporting trials, i.e. trials of CAB LA + RPV LA Q1M versus current daily oral
ART (ATLAS and FLAIR).

a. Table 25 in section B.2.6.2.1 of the CS summarises the trial methodology
for ATLAS and FLAIR. The dosing schedule in the FLAIR study under
subheading “Intervention” for week 8 and onwards (“From Week 8
participants received CAB LA 600 mg and RPV LA 900 mg Q1M”) differs
from information in Table 5 in section B.2.2.1 of the CS (“...CAB LA
400 mg + RPV LA 600 mg every 4 weeks”). Please clarify which dosing
schedule is correct and refer to relevant section of the clinical study
report (CSR) of the FLAIR trial.

The correct dosing schedule for participants in FLAIR from week 8 and onwards was
CAB LA 400 mg + RPV LA 600 mg Q1M.%' The dosing schedule is described in
further detail on page 18 of the protocol for FLAIR. We acknowledge the error in
reporting the dosing schedule in Table 25.

b. In Table 25 in section B.2.6.2.1, the comparator treatment in the FLAIR
study is clearly described (ABC/DTG/3TC single-tablet
regimen [Triumeq®]), however, it is unclear what ART regimens were
given to patients participating in ATLAS study. Please provide details of
ART regimens of all participants of ATLAS who were included in the
pooled sample of participants from the ATLAS and FLAIR studies,
including references to relevant sections of the CSR.

A range of ART regimens were given to participants in ATLAS. This can be located
in the supplementary material of Swindells et al. (2020)°? in Table S1 (p.18), which
presents regimens for the ITT and safety populations i.e. 616 participants. This has

been provided as Appendix B8.

c. Sections B.6.2.2.5 to B.2.6.2.8 of the CS reports the results of the primary

and secondary outcomes of pooled analysis of participants included in



the ATLAS and FLAIR studies. However, the CS does not present the
methods used for pooling the data from two separate trials.
e Please provide the details on the methods used for pooling the
participant data from the ATLAS and FLAIR studies and reference

relevant sources of information.

The statistical strategy, including definition of the non-inferiority (NI) margin for the
pooled analysis, was agreed by the EMA ‘scientific advices’. Rizzardini et al (2020)>3
provides further information on the approach that was taken to pooling data from the

underlying trials.
e Please provide results for the separate studies.

The primary efficacy endpoints for ATLAS and FLAIR separately are presented in
Table 6 - Table 9. Results for further endpoints are available in the respective CSRs
for ATLAS and FLAIR.

Table 6. Proportion of participants with HIV-1 RNA =50 copies/mL at Week 48, ITT-E population - ATLAS

ATLAS
Q1M Current ART

HIV-1 RNADZ 50 copies/mL per total 5/308 (1.6) 3/308 (1.0)

assessed (%)
Week 48 Difference in proportion (95% CI) 0.6 (-1.1-2.4)

Adjusted difference in proportion (95% CI) 0.6 (-1.2-2.5)
ART: antiretroviral therapy, HIV: human immunodeficiency virus, Q1M: once a month, RNA: ribonucleic acid
Source: Swindells et al.??

Table 7. Proportion of participants with HIV-1 RNA =50 copies/mL at Week 48, ITT-E population -FLAIR

FLAIR
Q1M Current ART
:'s“s’egge':ﬁ; )5° copies/mL per total 6/283 (2.1) 7/283 (2.5)
Week 48 Difference in proportion (95% CI) -0.4 (-2.8-2.1)
Adjusted difference in proportion (95% CI) -0.4 (-2.8-2.1)
ART: antiretroviral therapy, HIV: human immunodeficiency virus, Q1M: once a month, RNA: ribonucleic acid
Source: Orkin et al.>

Table 8. Proportion of participants with viral load <50 copies/mL at Week48, ITT-E population - ATLAS

ATLAS
Q1M Current ART
Week 48 Plasma HIV-1 RNA <50 copies/mL (%) 285/308 (93) 294/308 (95)
Difference in proportion (95% Cl) -2.9 (-6.7-0.8)




Adjusted difference in proportion (95% CI) ‘ -3.0 (-6.7-0.7)
ART: antiretroviral therapy, HIV: human immunodeficiency virus, Q1M: once a month, RNA: ribonucleic acid
Source: Swindells et al.52

Table 9. Proportion of participants with viral load <50 copies/mL at Week48, ITT-E population - FLAIR

FLAIR
Q1M Current ART
Plasma HIV-1 RNA <50 copies/mL (%) 265/283 (93.6) 264/283 (93.3)
Week 48 Difference in proportion (95% CI) 0.4 (-3.7-4.4)
Adjusted difference in proportion (95% ClI) 0.4 (-3.7-4.5)

ART: antiretroviral therapy, HIV: human immunodeficiency virus, Q1M: once a month, RNA: ribonucleic acid
Source: Orkin et al.?*

B9. Table 50 of document B of the CS provides an “Overall Summary of Non-

Injection Site Reaction AEs During the maintenance phase” (cf. question C.13).

a. Please provide further details on the differences in drug-related adverse

events (AEs), i.e. by providing a Table with detailed results.

In the pooled ATLAS (201585) and FLAIR (201584) analysis, the most frequently
reported, Grade 2 to 4, drug-related, non-ISR AEs in the CAB + RPV LA group were
headache (5 participants [<1%]), diarrhoea (5 participants [<1%]), fatigue (4
participants [<1%]) and pyrexia (4 participants [<1%]). The summary table from the
EPAR is shown in Table 10 below.

Overall, more drug-related AEs were reported in FLAIR (n=28 ([10%]) compared with
ATLAS (n=8 [3%]).



Table 10 Table of drug-related adverse events, from EPAR (EPAR p.108)

Most Common Drug-Related Adverse Events (Reported in >=1% of
Subjects in Any Treatment Group) by Preferred Term during the
Maintenance Phase for Study 201584, Study 201585, and Pooled

Table 43 Data (Safety Population)

201584 201585 POOLED
CAB + CAB + CAB +
RPV CAR RPV CAR RPV CAR
(N=283) (N=283) (N=308) (N=308) | (N=591) | (N=591)

ANY EVENT, n (%] 236 (83) 28 (10) 205 (83) B (3) 491 (83) 36 (6)
Injection site pain 21018 ] 27 (14) 0 448 (76) ]
Injection site nodule 43 (15) ] 36012 0 79013 ]
Injection sife ari13) 0 29(9) 0 66 (11) 0
induration
Injection site swelling 228 0 2(N 0 44 (1) ]
Headache 45) A 1) 0 5 ) £ (<)
Injection site 12 (4) 0 12(4) 0 24 (4) 0
enythema
Pyrexia 13[5) 0 1) 0 2% 4) 0
Injection site pruritus 16 (6) ] /(2 0 2314) ]
Nausea 4(1) 6 (2) 11 (4) 0 15(3) 6(1)
Faligue 1(1) 5(2) 11 (4) 0 15 (3) 5 (<1)
Injection site bruising G (2) 0 1003 0 16 (3) 1]
Injection site warmth a3 0 b (2] 0 14(2) 0
Asthenia 72 0 6 (2) 0 13(2) ]
Body temperature a3 0 4(1) 0 12(2) 0
increased
Myalgia 401 1(<1) 6(2) 0 10 (2) 1(<1)
Dizziness 4(1) 1(=1) 5(2) 0 9(2) 1(=1)
Injection site 4(1) 6(2) 0 10(2)
hematoma
Abnormal dreams 4(1) ] 3 =1 2 [=1) (1) 2(<1)
Anxiety 401 1 (<1} 4(1) 0 BN 1 (<1}
Insomnia 0 1] 83 1(<1) (1) 1{<1)
Diarhea 502) 1(<1) 2(<1) 0 7(1) 1(<1)
Creatinine renal 2«1 3 2(<1) 0 4 1<) 3(<l)
clearance decreased
Malaise a2 1] 2(=1) 0 71 1]
Influenza like iliness 0 1] 5(2) 0 h(<1) 1
Fain 11(=1) 0 401 0 5(=1) 0
Chills 0 0 (1) 0 1(<1) 0
Deprassion 3N 0 0 1(<1) 31 1(<1)
Vitamin D deficiency 3 1(=1) 0 0 3=1) 1(<1)

b. Please discuss any differences.

Please refer to the response in B9a above. The largest difference in drug related
non-ISR AEs is between the current antiretroviral regimen (CAR) arms of the two
trials. This can be explained by the fact that participants in FLAIR were new to ARVs
and would be expected to have higher rates of AEs than those on ATLAS who had

been on treatment for several years.



Indirect treatment comparison (ITC)

B10. Priority question. Details on the indirect treatment comparison are reported

in Appendix L.

a. Please clarify the hypothesis of the ITCs including details on the non-

inferiority margin.

b. Kindly provide the corresponding data for each analysis.

a. This analysis was designed to estimate the relative efficacy and uncertainty
between CAB LA + RPV LA and standard of care. No specific hypotheses
testing to demonstrate non-inferiority was performed. Instead, the statistical
methodology published by Bucher et al®® was used to calculate the 95% ClI of
indirect treatment effects (odds ratio [OR], relative risk [RR], risk difference
[RD], mean difference [MD]), which are shown to be not statistically significant

different for the efficacy and safety endpoints analysed (Table 4 Appendix L).

b. The data used for each analysis are provided in Table 11 below.



Table 11. Key snapshot outcomes, other efficacy and safety outcomes used to inform the ITC from pooled
ATLAS/FLAIR and the ATLAS-2M studies

ATLAS/FLAIR ATLAS-2M*
Outcome Current CAB+RPV CAB+RPV CAB+RPV
ART LA Q1M LA Q2M LA Q1M
(n=591) (n=591) (n=327) (n=327)
Snapshot outcomes
HIV-1 RNA <50 copies/mL, n (%) 558 (94) 550 (93) 306 (94) 300 (92)
HIV-1 RNA 250 copies/mL, n (%) 10 (2) 11 (2) 5 (2) 5 (2)
Data in window not <50
copies/mL 3(<1) 3(<1) 1(<1) 2 (<1)
Discontinued for lack of
officacy 5 (<1) 7(1) 4(1) 2 (<1)
Discontinued for other
reasons while not <50 2 (<1) 1(<1) 0 1(<1)
copies/mL
No virologic data, n (%) 23 (4) 30 (5) 16 (5) 22 (7)
Discontinued for AE 6 (1) 19 (3) 6 (2) 11 (3)
Discontinued for death 1 (<)t 0 0 0
Discontinued for other 16 (3) 11(2) 10 (3) 11(3)
reasons
Other efficacy outcomes
Mean CD4+ cell count change 48.2
from baseline (SD), cells/uL (182 1) 24.5 (191.3) -0.7 (150.6) | —19.2 (204.9)
Safety outcomes
Discontinuations due to AEs, n (%) 7 (1) 19 (3) 6 (2) 11 (3)
Grade 3/4 non-ISR AEs, n (%) 35 (6) 47 (8) 16 (5) 20 (6)
AE: adverse event, ART: antiretroviral therapy, CAB: cabotegravir, CD4: Cluster of differentiation
4, HIV: human immunodeficiency virus, ISR: injection site reaction, SD: standard deviationQ1M:
once a month, RPV: rilpivirine, RNA: ribonucleic acid, Q1M: every month, Q2M: every two months
*Participants with prior CAB+RPV LA exposure in ATLAS-2M were excluded.
TDeath was due to a methamphetamine overdose and was considered not related to the study
treatment.
Source: Chounta et al. 2020

B11. Table 25 of the CS describes participants in the FLAIR trial as follows
“eligible participants were 18 years of age or older, had not previously
received antiretroviral therapy, and had a plasma HIV-1 RNA level of
1000 copies/mL or higher at screening” whereas the first sentence in
“Participants and treatment” of AppendixL states that “eligible
participants from the ATLAS, FLAIR, and ATLAS-2M trials were all
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treatment-experienced individuals with virologically suppressed HIV, and

a viral load of <50 HIV-1 ribonucleic acid (RNA) copies/mL”.

a. Please clarify and justify if the sentence in ‘Participants and treatment’ of
the Appendix L refers to the participants included in the FLAIR trial and
provide any missing data, if needed.

The statements highlighted by the ERG in this question are not discrepant. The first
describes the participants in the FLAIR trial (treatment naive but were required to
achieve viral suppression on an induction regimen (Triumeq®) before randomisation
to either CAB LA + RPV LA or continuation of Triumeq®®’: %8), whilst the second
describes the participants in the indirect treatment comparison (ITC), i.e. study
results utilised in the ITC were all from “treatment-experienced individuals with
virologically suppressed HIV, and a viral load of <50 HIV-1 ribonucleic acid (RNA)

copies/mL.

Section C: Clarification on cost-effectiveness data

Model Structure

C1. Priority question. Please provide a detailed explanation of how patients may
transition through the model, including health states based on CD4 count, HIV
RNA copy levels being either above or below 50 per ml, probabilities of
discontinuation due to virologic and non-virologic reasons and subsequent

treatment lines.

Model Overview

The diagram showing the model structure in document B, section 3.2.5 (figure 10)
provides a broad overview of individual movement through the model and the events
that they can experience. Specifically, the health states are stratified by both viral
load (measured in copies/mL) and by CD4+ cell count (a type of white blood cell with
a role in fighting infection). Values for each of these health states apply from the first

modelled line to the final modelled line. In all states, individuals may also experience
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events (including AEs Adverse events; ADEs AlIDS-defining events and death)

shown in Figure 4.

poTTTTmmemeeeee Treatment escalation
HIV progression i CD4 cell count
: ART1 ART 2 ART 3
pmmmmmmmmmoeeoeees . : CD4 <50 < >
Viralload b [ cells/mm
_ : i ART 4
Viral load <50 ! ! CD4 50-<200
copies/ml ' ! cells/mm?
' _“": H CD4 200-<350
i H cells/mm? H v
. : Clinical event incidence
Viral load 250 ' ! CD4 350-<500 :
copies/ml X H cells/mm? H AEs ADEs Death
_____________________ CD4 2500
cells/mm?

Figure 4: Health states, treatment lines and events included in the cost-

effectiveness model
Initiation

Individuals enter the model in start states defined on the “Non-Treatment Specific

Inputs” worksheet Range 137:146 as shown in Table 12.

Table 12: Starting distribution of patients in the cost-effectiveness model

Health state Category Proportion
present at
initiation
Viral load < 50 (copies/mL) CD4 <50 0.0%
CD4 50-200 0.0%
CD4 200-350 6.7%
CD4 350-500 18.4%
CD4 =500 74.9%
Viral load = 50 (copies/mL) CD4 <50 0.0%
CD4 50-200 0.0%
CD4 200-350 0.0%
CD4 350-500 0.0%
CD4 =500 0.0%

These values were sourced from the ATLAS-2M CSR to describe how treatment

experienced people are distributed at model initiation. As expected, 100% of
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participants are in the virologically supressed state (a viral load of < 50 copies/mL)
initially as this is in line with the requirements for treatment with CAB LA + RPV LA
and will describe those who would receive treatment in clinical practice. All
individuals who experience a virologic failure are assumed to change treatment (see
Figure 4, treatment escalation box), hence no patients should have a viral load 250

whilst in the first modelled line.

People will transition, in month long cycles, between CD4 states based on the
matrices found in “Efficacy Profiles”, specific to each treatment line and arm of
treatment. They may also transition to a new treatment either due to virologic or non-

virologic failure (also found in “Efficacy Profiles”).

The matrices for the first modelled line (both CAB LA + RPV LA and current
combination antiretroviral therapy [CART]) are assumed to be identical in terms of
virologic efficacy and CD4+ cell count stratification, and consist of a matrix that is
applied monthly, that informs movement in an initial 48-week period (Table 13) and a
matrix that informs movement in all subsequent periods (Table 14). People who do
not fail treatment or experience a death event, have their CD4+ state determined by

these matrices.

Table 13. Transition matrix for individuals receiving CAB LA+RPV LA (initial 48 week period): CAB LA+RPV LA
Q2M (ATLAS-2M ITC) - Trial analysis data

To
Viral load* <50 250
200- 350- 200- 350-
A - b
CDA4 cell count: <50 50-199 349 500 >500 <50 50-199 349 500 >500
<50 0.9318 0.0649 0.0011 | 0.0011 0.0011 0.9318 | 0.0649 & 0.0011 | 0.0011 & 0.0011

50-199 0.0204 = 0.9231 0.0558 | 0.0003 = 0.0003 = 0.0204 = 0.9231 | 0.0558 = 0.0003 = 0.0003
200-349 00001 0.0232 | 09300 = 0.0466 = 0.0001 = 0.0001 | 0.0232 0.9300 = 0.0466 | 0.0001
350-500 ' (0001 0.0001 0.0250 | 0.9258 = 0.0491 | 0.0001 | 0.0001 = 0.0250 & 0.9258 = 0.0491

>500 0.0000 0.0000 0.0000 | 0.0095 | 0.9905 | 0.0000 | 0.0000 | 0.0000 | 0.0095 | 0.9905
*Viral load in copies/mL

From

ACD4 cell count in cells/mm?

Table 14. Transition matrix for individuals receiving CAB LA+RPV LA (subsequent period): CAB LA+RPV LA Q2M
(ATLAS-2M ITC) - Trial analysis data
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To

Viral load* <50 250
200- 350- 200- 350-
N - -
CD4 cell count: <50 50-199 349 500 >500 <50 50-199 349 500 >500
<50 0.8844 0.1119 0.0012 = 0.0012 | 0.0012 | 0.8844 @ 0.1119 | 0.0012 & 0.0012 @ 0.0012

50-199 0.0280 0.9095 0.0619 = 0.0003 = 0.0003 = 0.0280 @ 0.9095 | 0.0619 & 0.0003 = 0.0003
200-349 0.0001 0.0268 0.9202 = 0.0527 @ 0.0001 = 0.0001 @ 0.0268 | 0.9202 & 0.0527 @ 0.0001

From

350-500 0.0001 0.0001 0.0296 | 0.9216 | 0.0487 = 0.0001 & 0.0001 @ 0.0296 | 0.9216  0.0487

>500 0.0000 0.0000 0.0000 0.0089 0.9911 0.0000 0.0000 0.0000 0.0089 0.9911
*Viral load in copies/mL

ACD4 cell count in cells/mm?

Both virologic and non-virologic discontinuation is assumed to be applied evenly
across all CD4+ and viral load health states. From the first modelled treatment line,
this means that 0.16% of participants across all CD4+ states discontinue into the =250
viral load states and 0.37% discontinue into the <50 viral load states in the second
line ART, remaining in the same CD4+ state they would have otherwise been in. For
example; if an individual was in the health state defined as CD4+ 350-500 and in a
viral load category of 250 copies/mL, they would discontinue into the same health
state in the subsequent treatment line. More detail is given on the movements at the

first modelled line in the answers to C5 and CS8.

This means the individuals moving on to ART 2 who are virologically suppressed will
represent 0.37% of those in each CD4 state within this cycle on ART 1 whilst
individuals moving on to ART 2 who are not virologically suppressed will represent
0.16% of those in each CD4 state within this cycle on ART 1.

People who fail virologically are discontinued to the ART2 Virologic efficacy line
which uses the inputs found in the “Failing Switch” efficacy profile. Those who fail
non virologically are discontinued to the ART2 Non-virologic efficacy line which uses

the inputs found in the “Stable Switch” efficacy profile.

Once in ART 2 the respective stable and failing switch matrices found in the efficacy
profiles are adjusted by virologic and non-virologic discontinuation along with 48
week viral suppression in order to produce two matrices. Those having previously
failed virologically have their movement through CD4 and viral load states
determined by the matrices in ‘Active Inputs’ Sheet, cells D130:M139 and
D144:M153 (Figure 5)
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ART2 - Virologic - Efficacy

Pooled comparator Failing Switch ARTZ to ART2
Viral load £ 50 Viral load > 50
CD4<50 CD450-200 CD4 200-350 CD& 350-500  CD4 > 500 CO4<50 CD450-200 CD4 200-350 (D4 350-500 CD4 > 500

CD4<50 0.6603 0.3142 0.0001 0.0001 0.0001 o o o o o

CD4 50-200 00032 08411 0.1301 0.0000 0.0000 o o o o o

Viral load < 50 CD4 200-350 0.0000 0.0052 0.8700 0.09%6 0.0000 o o o o o

CD4 350-500 0.0000 0.0000 0.0073 0.8986 0.0690 ] o ] o ]

CD4 > 500 0.0001 0.0001 0.0001 0.0089 0.9657 1] o o o o
CD4 <50 0.0619 0.0043 0.0000 0.0000 0.0000 0.8450 0.05%6 0.0000 0.0000 0.0000
CD4 50-200 0.0023 0.0614 0.0025 0.0000 0.0000 0.0321 0.8425 0.0320 0.0000 0.0000
Viral load > 50 CD4 200-350 0.0000 0.0030 0.0617 0.0016 0.0000 0.0000 0.0405 0.8455 0.0216 0.0000
CD4 350-500 0.0000 0.0000 0.0039 0.0613 0.0010 0.0001 0.0001 0.0536 0.8407 0.0142
€04 > 500 00000 0.0000 00000 0.0047 0.0615 0.0004 0.0004 0.0004 0.0639 0.8436

ART2 to ART3
Viral load < 50 Viral load > 50
CD&<50 CD450-200 CO4 200-350 CD& 350-500  CD& > 500 CD4<50 CD450-200 CD4200-350 (D4 350-500 CD4 > 500

CDa <50 0.0017 0.0008 0.0000 0.0000 0.0000 0.0153 0.0073 0.0000 0.0000 0.0000
€D4 50-200 0.0000 0.0021 0.0003 0.0000 0.0000 0.0001 0.0195 0.0030 0.0000 0.0000
Viral load £ 50 CD4 200-350 0.0000 0.0000 Q.0022 0.0003 0.0000 0.0000 0.0001 o.0202 0.0023 0.0000
CD4 350-500 0.0000 0.0000 0.0000 0.0023 0.0002 0.0000 0.0000 0.0002 0.0208 0.0016
€04 > 500 0.0000 0.0000 0.0000 0.0000 0.0024 0.0000 0.0000 0.0000 0.0002 0.0224
CDL<50 0.0002 0.0000 0.0000 0.0000 0.0000 0.0233 0.0016 0.0000 0.0000 0.0000
CD4 50-200 0.0000 0,0002 0.0000 0.0000 0.0000 0,0009 0.0231 0,0009 0.0000 0.0000
Viral load > 50 CD4 200-350 0.0000 0.0000 0.0002 0.0000 0.0000 0.0000 0.0011 0.0232 0.0006 0.0000
CD4 350-500 0.0000 0.0000 0.0000 0.0002 0.0000 0.0000 0.0000 0.0015 00230 0.0004
€04 > 500 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000 0.0000 0.0000 0.0018 0.0231

Figure 5: Screenshot from cost-effectiveness model showing the efficacy
matrices for ART2

As can be observed, all people who fail virologically are assumed to change
treatments. Each CD4 state row of ART2 to ART 2 and ART 2 to ART 3 combine to
add up to 1 so all patients on ART 2 are accounted for. People who discontinue ART
2 are put through an identical set of matrices for ART 3, with ART4 following. The
flow chart on the ‘“Treatment Algorithms’ sheet shows where people move through
the model depending on their reason for switch and allows the user to assign cost

and efficacy profiles accordingly. Figure 6 shows the base case assumptions:

Treatment Arm Decltlon Tree [Subsequent Treatmant Lines)

2nd Modalled Line 3rd Modelled Lina 3 ath Modelled Line
Therapy Efficacy Profile

Poaled comparator Stable Switch

Tharapy

Viralogic Pooled comparator Falling Switch Han-viralogic

Virslogle

2nd Modelled Line 3rd Modalled Line " ath Modelled Line
Therapy Efficacy Profile Therapy Efficacy Profile
Stable Switch Stable Switch
| Filing Switch | | sihvagez |
Virologic q

Figure 6: Screenshot from the cost-effectiveness model showing the treatment

pathways assumed in the base case

‘Salvage’ (i.e. ART4 or fourth modelled line as described in the CS) is the absorbing
state and individuals can go onto salvage 1, 2 or 3 depending on their history of
virologic/non-virologic discontinuation in the model so far. ‘Salvage’ is the only
treatment where people can transition to having a viral load =250 but remain on the

same treatment. This is an absorbing state that is assumed to represent any and all
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further lines of treatment, recognising that this is a heterogenous group. People at
this treatment line transition based on the calculated matrix found in the ‘Active

Inputs’ sheet, starting at line 288 (Figure 7).

Salvage 1

Salvage 1 o Salvage 1
Wiral load £50 Viral load = 50
CD4 <50 CO450-200  CD4 200-350  CD4 350-500 CDd » 500 CD4 <50 CO450-200  CD4 200-350  CDd 350-500 C04 > 500
D4 <50 0.7525 0.2452 0.0001 0.0001 00001 0.0M5 0.0005 0.0000 0.0000 0.0000
CO4 50-200 0.0065 0.5083 0.0832 0.0000 0.0000 0.0000 0.0018 0.0002 0.0000 0.0000
WViral load £50 €04 200-350 00000 n.0092 0.9267 0.0621 0.0000 0.0000 0.0000 0.0019 0.0001 0.0000
L0 350-200 G.0001 0.o001 0.0136 0.3473 B3 0.0000 0.0000 0.0000 00013 L.ou01
€04 > 500 00003 0.0003 0.0003 0.0202 09768 0.0000 0.0000 0.0000 0.0000 0.0020

0 <50 LERT] 0.0039 0.0000 00000 G000 [R5 0.0573 00000 G000 00000

CD4 50-200 0.0020 0.0602 0.0021 0.0000 0.0000 0.02950 0.5764 0.0303 0.0000 0.0000

Viral load » 50 L0 200-350 U000 0028 0.0602 0.0013 O0000 0.0000 0.0a08 0.83/63 00186 0.ou00
CD4 350-500 0.0000 0.0000 0.0042 0.0594 0.0007 0.0001 0.0001 0.0613 0.6546 0.0096

L0a > 50 0.0001 0.0001 0.0001 0.0062 OAG7E 0.0013 0.0013 0.0013 G909 0.509

Figure 7: Screenshot from the cost-effectiveness model showing the efficacy
matrices for ART4

Similar to previous treatments these matrices use the input matrices in the “Efficacy
profiles” worksheet combined with viral discontinuation/viral suppression at 48
weeks. Viral discontinuation does not lead to a discontinuation at this stage in the
model, it leads to those in the virally suppressed health states transitioning to those

with viral loads =50.

Inputs affecting mortality are all found on the ‘Life Tables & ADEs’ worksheet. All-
cause, age-related mortality from the lifetables acts as a base from which risk of
death (relative to all-cause mortality), by CD4 health state, is applied as a multiplier.
In addition to this, ADE related mortality is applied based on the rate of ADE

occurrence, which changes based on time on treatment.

C2. Priority question. Appendix M is cited in several places as providing
information about the onward transmission model, e.g. “Outcomes due to
differences in new HIV cases resulting from onward transmission are then
incorporated into cost-effectiveness estimates. Further description is available
in Appendix M” on page 122 of CS Doc B. However, Appendix M only contains

transition matrices for CD4 health states. No information on the parameters
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included in the disease transmission model, their sources or any relevant

assumptions could be found in the CS.

Please provide all details of the estimation and sources of all parameters
included and assumptions made in the onward disease transmission model,
including all parameters in the “Disease Transmission” sheet of the model and

any other relevant parameters.

Upon review of the submitted material, ViiV Healthcare would like to confirm that in
error, this information was not provided and as such, offer an apology. All
parameters relating to the disease transmission module of the cost-effectiveness
model are included below in Table 15 to Table 21, with notes on relevant
assumptions. Where possible, these were sourced from UK specific literature,
however for clinical parameters (such as the risk of transmission dependent on
CD4+ cell count) it was assumed that this would not change dependent on country

so it was not necessary to restrict inputs to UK specific.

Table 15: Modelled population distribution

No risk of transmission 0.000 PHE National HIV Surveillance
data tables (Table 2) 2019%°
Non-IDU transmission 0.974
Heterosexual transmission 0.463
Low risk 0.900
High risk 0.100
MSM transmission 0.537
IDU transmission 0.026
MSM & IDU 0.537
Heterosexual & IDU 0.463
Notes:

Source did not differentiate between high and low risk — values are assumed where not provided.
IDU+MSM/IDU+Heterosexual is estimated to be the same ratio as MSM to heterosexual
transmission

The adjusted total population was used as the overall cohort (4400) and values were taken as a
proportion of this.

Key: IDU: Intravenous drug user; MSM: Men who have sex with men
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Table 16: Behavioural parameters — Sexual Transmission

Sexual Low risk Source High risk Source MSM Source Notes
transmission | heterosexual heterosexual transmission
parameters transmission transmission
Average no. 10.000 Assumed 10.000 Assumed 10.000 Assumed Required for method 2. Assumption fits with
of partners data from table 35 of UK survey of sexual
over attitudes.®°
remainder of
life
Average 10.435 National 0.058 House of Commons 6.667 National Required for method 3. Low risk heterosexual
partnership Survey of Home Affairs Committee Survey of and MSM values are sourced from the
duration Sexual (2016) report®’ on Sexual National Surveys of Sexual attitudes from the
(months) Attitudes prostitution listed 25 Attitudes UK 2011-Table 33 and Table 29.

and Lifestyles clients per week as the and

(Natsal-3)%° average Lifestyles For high risk the UK house of commons report

Reference (Natsal-3)%°

tables Reference

tables

Average no. | 0.096 National 17.170 0.150 National Survey of Sexual Attitudes
of unique Survey of and Lifestyles (Natsal-3)%° Reference tables
sexual Sexual
partners (per Attitudes
month) and Lifestyles

(Natsal-3)8°

Reference

tables
Age at which | 70.000 Assumed 70.000 Assumed 70.000 Assumed
no further
new partners
are observed
(years)
No. of sexual | 4.150 National 1.000 Assumed 3.600 National Taken from survey of sexual attitudes from the
acts per Survey of Survey of UK 2011%0- Table 18 for heterosexual. For
partner per Sexual Sexual same-sex sexual acts table 39 was used.
month Attitudes Attitudes

and Lifestyles and
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(Natsal-3)8° Lifestyles Table 39 groups same and opposite sex
Reference (Natsal-3)%° | together
tables Reference
tables
Probability of | 0.779 Lampe et al. 0.779 Assumed 0.618 Lampe et al. | Taken from UK cross sectional study (2011-
condom use (2016)°2 (2016) 62 2012). Table 2 condomless sex numbers were
used to inform this variable. Heterosexual was
assumed to be an average of heterosexual
men and women. As the data listed is
condomless sex, the inverse was taken to
obtain probability of sex with a condom.
Transmissio 0.100 Nosyk et al. 0.100 Nosyk et al. (2017)% 0.100 Nosyk et al. In appendix it lists condom effectiveness as
n HR for (2017)88 (2017)88 0.9. table A3: Supplementary Appendix for
condom use “The relative impacts of antiretroviral therapy
and harm reduction initiatives
on HIV incidence in British Columbia, Canada:
1996-2013”
Transmissio 1.000 Twenge etal. | 1.000 Assumed as low-risk 1.000 Assumed as | Calculated based on 2010-2014 changes in
n risk (2017) 64 heterosexual low-risk sexual frequency by age, taken from table 2 of
behaviour heterosexual | Twenge et al (2017). For 60+ age categories
HR for age 60-69 and 70+ were combined and weighted
<30 years by the number in each cohort (n).
Transmissio | 0.992 0.992 0.992
n risk
behaviour
HR for age
30-40 years
Transmissio | 0.805 0.805 0.805
n risk
behaviour
HR for age
40-50 years
Transmissio 0.488 0.488 0.488
n risk
behaviour
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HR for age
50-60 years

Transmissio 0.234
n risk
behaviour
HR for age
>60 years

0.234

0.234
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Table 17: Behavioural parameters — IDU transmission

IDU transmission parameters

IDU transmission

Source

Max no. of transmissions per

Assumed

patient per month 1.000

Monthly injection frequency Nosyk et al. (2017)8 table A3
number of injections monthly at

17.800 baseline

Probability of shared injection National Infections Service,

Public Health England® (Table
0.180 5-2018)

Probability of opioid agonist Nosyk et al. (2017)% Table A5

treatment 0.313 2013 Derived OAT coverage

Transmission HR for opioid Nosyk et al. (2017)%® Table A3

agonist treatment 0.750 Reduced injections due to OAT

Transmission risk behaviour Assumed

HR for age <30 years 1.000

Transmission risk behaviour

HR for age 30-40 years 1.000

Transmission risk behaviour

HR for age 40-50 years 1.000

Transmission risk behaviour

HR for age 50-60 years 1.000

Transmission risk behaviour

HR for age >60 years 0.000

Table 18: Probability of transmission - Heterosexual (low risk)

Heterosexual transmission probability Viral load health state Source
per sexual act (Low risk)

<50 copies/mL 250 copies/mL Public
CD4 <50 0.000025 0.000405 Health
CD4 50-200 0.000025 0.000405 égﬁggyae%f
CD4 200-350 0.000025 0.000405
CD4 350-500 0.000025 0.000405
CD4 > 500 0.000025 0.000405

Table 19: Probability of transmission - Heterosexual (high risk)

Heterosexual transmission probability Viral load health state Source
per sexual act (High risk)

<50 copies/mL =50 copies/mL Public
CD4 <50 0.000025 0.000405 Health
CD4 50-200 0.000025 0.000405 égﬁggiééf
CD4 200-350 0.000025 0.000405
CD4 350-500 0.000025 0.000405
CD4 > 500 0.000025 0.000405
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Table 20: Probability of transmission - MSM

MSM transmission probability per Viral load health state Source
sexual act

<50 copies/mL 250 copies/mL Public
CD4 <50 0.000314 0.0043 Health
CD4 50-200 0.000314 0.0043 égﬁgggééf
CD4 200-350 0.000314 0.0043
CD4 350-500 0.000314 0.0043
CD4 > 500 0.000314 0.0043

Table 21: Probability of transmission - IDU

IDU transmission probability per shared | Viral load health state Source
injection

<50 copies/mL =50 copies/mL Bayoumi et
CD4 <50 0 0.008 aI5(02008)67

<

CD4 50-200 0 0.008 copies/ml
CD4 200-350 0 0.008 assumed
CD4 350-500 0 0.008 zero.
CD4 > 500 0 0.008

Expected outcomes associated with newly infected individuals were generated by a
run of the model under base case settings (except for disease transmission, which
was turned off) and inclusive of the cost of Triumeqg® rather than the pooled
comparator used in the base case. These outputs from the model are then assumed
to be the cost, LY and QALYs attributable to a newly infected patient. Expected
outcomes associated with an equivalent non-HIV infected person are estimated
using National life tables and general population utility and assume no marginal

cost.68

C3. Priority question. Page 123 of the CS states that “individuals with an
undetectable viral load (classed as HIV-1 RNA <50 copies/mL) cannot sexually

transmit HIV”.

Please clarify why in the model sheet “Disease transmission” the probability
of transmission for MSM (men who have sex with men) per sexual act with
<50 copies/mL is 0.031%

As detailed in the answer to question C2, the data source, considered the most

appropriate data source, indicates that there is a small risk of transmission in
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individuals who have a VL of <50 copies/mL.%¢ It was not considered sensible to

ignore data suggesting a potential risk of transmission, even if extremely small.

However, the Company acknowledges that this has been superseded by later

studies which have led to widespread acceptance that persons with an undetectable

viral load (<50 copies/mL) cannot sexually transmit HIV.5% 70 The company has

therefore run a scenario where the risk of transmission for all patient groups with a

viral load of <50 copies/mL is zero (Table 22). This scenario shows that there is little

impact on the model results.

Table 22: Scenario analysis results - zero probability of transmission for individuals with a VL <50 copies/mL

CAB+RPV-Q2M (net | Pooled comparator
Incremental

price) (list price)
Life years [ | [ ] [ |
QALYs I I L
Total costs (£) I I I
ICER (£/QALY) -£65,771.35
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

C4. Priority question. In the disease transmission model, patients can transmit
HIV if they have >50 copies but Table 75 of the CS states that “clinical evidence
suggests that a somewhat higher viral load (approx. 200-400 copies/mL or

greater) is required for transmission”.

Please clarify the likely impact of this on results and implement appropriate
scenarios where the threshold is 200 or 400 copies/ml to examine the impact

of this assumption on results.

As described in Document B, the use of the boundary of 50 copies/mL was a
simplifying assumption for calculating transmissibility, based on data availability. It is
acknowledged that undetectable, and therefore sexually untransmissible viral load
may be at a threshold of 200 copies/mL, and potentially as high as 400 copies/mL.

In response to question C3, a scenario was provided where no transmission was
permitted for patients with a viral load of <50 copies/mL. This scenario shows that
there is limited impact on the results when these parameters are changed. Given the

time constraints with which to provide clarification responses, it was not considered
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feasible to make substantial structural changes to the model. Despite this,
demonstration of the stability of results when changes are made to the transmission
parameters increases confidence that the impact of assuming a threshold around

200 copies/mL is unlikely to considerably change the model results.

Additionally, the most relevant available information source (used in the base case)
was not able to provide data that would allow any further stratification other than has
been used. Data for clinical parameters (and particularly transmission) is not
considered to change between countries and therefore limits any concern with using
non-UK specific inputs. Data about the risk of transmission was only available
stratified by the following copies/mL counts: 10, 40, 400, 1000, 10,000 and 50,000
(Figure 8).6

Therefore, further stratifying the model to consider viral load categories of less than
or greater than 400 copies/mL, or indeed 200 copies/mL, would not have resulted in
a different application. Specifically, if the states were split by a viral load of less than
or greater than 400 copies/mL, exactly the same stratification and pooling of data

would have been used.%®

TYPE OF SEX ACT 10 40 400 1000 10,000 50,000

Figure 8: Table 4 from Public Health Agency Canada detailing the risk of transmission per viral load in
copies/mlL

C5. Please explain the apparent discrepancy between there being no patients in
the ART1 Markov traces having HIV RNA levels above 50/ml although patients

are at risk of virologic failure, which is defined as having levels above 50/ml and
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which they can have for (a user-defined time period of) several months before

transitioning to subsequent treatment lines.

Aligned with the ATLAS 2M, ATLAS and FLAIR studies and indeed the licensed
population for CAB LA + RPV LA, the initial cohort are individuals who have their
virus suppressed, i.e., within the virological suppression state (virus levels of <50
copies per mL). Once individuals experience virologic failure (virus levels changing
to 250 copies per mL), they are assigned to the higher viral load state in a
subsequent treatment regimen and not within their current first line treatment. It is in
these subsequent regimens where individuals who are in the higher viral load state
(those with virologic failure) can stay for three months or any user defined time (in
months) before transitioning to subsequent treatment lines. This is described in

Appendix P in section 3.2. Therefore we do not believe there to be a discrepancy.

Patients in first line ART in this model already have virologic suppression; this is
aligned with the CAB LA + RPV LA licensed indication and are reflective of the
patients enrolled in ATLAS-2M. By contrast, in subsequent treatment lines,
individuals may have failed previous treatment and so enter the state without
virologic suppression. In addition, given the short time for which people are
considered able to remain in a failing state (three months in the base case) and the
dosing schedule for CAB LA + RPV LA (once every two months), it was not
considered feasible to model this movement in first line as it would result in moving
to a subsequent line while still within a time of active treatment with CAB LA + RPV
LA. In order to address concerns about the impact of this decision, a scenario has
been considered where the time spent in a failing state is zero (i.e. individuals would
be switched to subsequent therapy as soon as the viral load increases above 50

copies/mL). As can be seen (Table 22), this has little impact on the model results.
Treatment effectiveness

C6. Priority question. In ATLAS-2M virologic failure is defined as having two
sequential measures of 2200 HIV RNA copies per ml as determined using the
Snapshot algorithm in which measurements are performed at week 24 and

week 48 of treatment. The model defines a monthly probability
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of (discontinuation due to) virologic failure, based on a threshold level of 50 HIV

RNA copies per ml.

a. Please justify the choices for implementation of virologic failure in the

model and their relation to clinical practice.

b. Please explain whether all studies that are used to inform model
parameters use the same definition of virologic failure as stated above, in

terms of threshold level and measurements of HIV RNA copies.

c. Please implement a scenario where the threshold is 200 HIV RNA copies

per ml.

a) Viral suppression is defined as achieving and maintaining HIV-1 RNA <50
copies/mL (also referred to as ‘undetectable’). Virologic failure is defined by BHIVA
as incomplete virologic response after commencing treatment or confirmed virologic
rebound to >200 copies/mL. Incomplete virologic response is defined as two
consecutive results of >200 copies/mL after 24 weeks of treatment without ever
achieving <50 copies/mL. Thus, virologic failure is a separate endpoint from viral

suppression.

The primary reason for implementing the threshold of 250 copies/mL as ‘virologic
failure’ in the Company cost-effectiveness model is discussed in the submission
document (Document B: assumptions table, p 148). This implementation was a
simplifying assumption, necessary because the model can only differentiate between
two health states with regard to viral load: <50 copies/mL, or = 50 copies/mL. It was
decided to base modelling around viral suppression (viral load <50 copies/mL),
because achieving and maintaining viral suppression using this definition is the
guideline-recognised goal of treatment, and aligns with a key clinical endpoint of the
studies (proportion with viral load or = 50 copies/mL and <50 copies/mL).”" In
addition, much of the evidence (as discussed in response to previous questions) is
available in this stratification, limiting the number of further assumptions that need to

be made.

The model is based on virally suppressed/unsuppressed health states and including
additional health states based on the virologic failure criteria would have introduced

excessive complexity and computational requirements. In order that individuals were
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not considered to be failing treatment after a single measurement of 250 copies/mL,
the model will hold people in this failing state for three months (if no discontinuation
for other reasons) before movement to another treatment line. This was considered
by clinicians to be an acceptable simplifying assumption for the purposes of

modelling.

In clinical practice, patients are generally tested for viral suppression every 6
months, unless there is cause for concern, in which case testing would be more
frequent. Thus, sampling in the model (monthly) is more frequent than in clinical
practice. A 6-monthly or 2-monthly model cycle was not considered appropriate. This
decision is described in Appendix P, section 2.3 and in Document B, section 3.2.5
and Table 56, but in summary, aligns with previously published models and the
granularity required to capture important clinical events, monitoring and disease

progression.

b) Yes, all the trials used to inform the model (ATLAS, FLAIR and ATLAS-2M) used
the same definition of confirmed virologic failure. In ATLAS-2M, HIV-RNA
measurements were taken at baseline and Weeks 4, 8, 16, then every 8 weeks until
Week 48 (the primary endpoint). From week 52 these measurements were taken
every 8 weeks until week 96 (Clinical Study Protocol, p. 108). Confirmed virologic
failure was defined as having had two sequential measurements =200 copies/mL
after prior suppression to <200 ¢/mL. In ATLAS and FLAIR the same definition was
used, but measurements were taken every four weeks. Expert clinicians confirm that

this definition also reflects clinical practice.

c) As the virological efficacy is considered to be equal for each arm in the model for
all lines, the assumption has, by definition, been applied in the same way to each
arm. Therefore, regardless of the definition chosen, this would not be expected to
change the incremental results. In addition, as described, the assumption that
virologic failure relates to a threshold of 50 copies/mL is a simplifying assumption
necessary for construction of the model and to limit the requirement for additional
complexity and align to data availability. As such, it would not be possible within the
time constraints to rebuild and populate a model where the definitions of virologic

failure were altered. As described previously, because the underlying assumption
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throughout treatment is one of equal efficacy, such an activity would not be expected

to significantly impact the model results.

C7. Priority question. Please provide a detailed explanation on how each
transition matrix in the model was derived, which sources were used to inform
the transition probabilities, as well as how the probabilities for discontinuation

for both virologic and non-virologic reasons were estimated and informed.

Table 23 and Table 24 show the available data for each parameter required for
calculation of the transition matrices. Where data were not directly reported, every
effort was made to source these data from the original articles. For first and fourth
modelled lines, the respective trials were used to inform all required parameters.
Specifically, these were: proportion supressed, proportion experiencing virologic
failure, proportion experiencing non-virologic failure, CD4+ cell count change, the SD
of the CD4+ cell count change, the CD4+ cell count change at baseline and the SD

of the CD4+ cell count change at baseline.

For stable and failing switch, not all parameters were reported by all papers. Table
23 and Table 24 show, for stable and failing switch profiles respectively, which
studies were able to contribute to the estimate of each parameter. In these

instances, the average was estimated from the available values.

CAB LA + RPV LA and comparator oral ART was informed by a network meta-
analysis (NMA) including ATLAS, FLAIR and ATLAS-2M data. This data is reported

in section 2.9 of Document B.

Stable Switch (Baril 201672)

Table 23: Studies informing parameters necessary for estimation of Stable Switch efficacy profile

Study Arm Supressio | VF NVF | CD4+ | CD4+ Baselin | Baselin
n chang | Chang | e CD4+ | e CD4+
e e SD count SD
BATAR ATV/r+RAL Yes Yes Yes | Yes No No No
ATV/r+RAL Yes Yes Yes | Yes No No No
ATV/r+TDF/FT | Yes Yes Yes | Yes No No No
C
Ruane ATV+RAL Yes Yes Yes | Yes No No No
SPARE DRV/r+RAL Yes Yes Yes | No No Yes Yes
LPV/r+TDF/FT | Yes Yes Yes | No No Yes Yes
C
Calza DRV/r+RAL Yes Yes Yes | Yes No No No
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KITE LPV/r+RAL Yes Yes Yes | Yes No Yes Yes
HAART Yes Yes Yes | Yes No Yes Yes
ATLAS ATV/r+3TC Yes Yes Yes | Yes No No No
A5116 EFV+LPVI/r Yes Yes Yes | Yes Yes No No
EFV+2 NRTI Yes Yes Yes | Yes Yes No No
NEKA LPV/r+NVP No No No Yes Yes Yes Yes
LPV/r+2 NRTI | No No No Yes Yes Yes Yes
Reliquet RAL+NVP Yes Yes Yes | No No No No
Calin RAL+ETR Yes Yes Yes | No No No No
No Nuc RAL+MVC Yes Yes Yes | Yes No No No
No Boost
ROCnRAL | RAL+MVC No No No No No Yes Yes

VF Virological failure; NVF No virological failure

Failing Switch (Kanters 201773)

Table 24: Studies informing parameters necessary for estimation of Failing Switch efficacy profile

Study Arm Supressio | VF NVF CD4+ CD4+ Baselin | Baselin
n chang | Chang | e CD4+ | e CD4+
e e SD count SD
2LADY LPV/r + Yes Yes Yes
2 NRTI
HIV STAR | LPV/r + Yes Yes Yes
2 NRTI
Laker et LPV/r + Yes Yes Yes Yes Yes
al. 2 NRTI
EARNES | LPV/Ir+ Yes Yes Yes Yes Yes
T 2 NRTI
SECOND- | LPV/r + Yes Yes Yes Yes Yes Yes Yes
LINE 2 NRTI
SELECT LPV/r + Yes Yes Yes Yes Yes Yes Yes
2 NRTI

VF Virological failure; NVF No virological failure

Fourth modelled lines 1-3 were informed by BENCHMRK 1&2 studies, where data

was pooled.

The workbook used to generate the CD4+ cell trajectories relies on use of a random
number seed. While this random number seed has been replicated for derivation of
matrices used for 1L treatments in the model, this random number seed was not
captured for 2L matrices, so that the efficacy matrices for 2L onward cannot be
replicated exactly. However, they can be recalculated with the information detailed
above such that they are sufficiently close to the values included in the model. Given
that the application of efficacy is equal to both arms throughout, any updates do not
impact on cost-effectiveness conclusions for CAB LA + RPV LA. This is supported by

scenarios conducted for the submission documentation (Document B, Section
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3.8.3.1) where no change in efficacy between stable and failing switch efficacy was
assumed and there was minimal movement in the ICER. This demonstrates that the
cost-effectiveness outcomes are robust to any changes in further lines due to the

underlying assumption that this is the same regardless of the first line treatment.

C8. Priority question. For CAB LA + RPV LA transition probabilities between
health states based on CD4 count are provided, both for patients above and
below the HIV RNA threshold level of 50 per ml.

a. Please explain what the transition probabilities for CAB LA + RPV LA for
patients above the HIV RNA threshold level of 50 per ml are used for in
the model, since no such patients enter the model and those who
experience virologic failure (i.e. those who go from below to above the

threshold level) move on to subsequent treatment lines.

b. Please explain whether the model precludes the possibility of patients
experiencing viral re-suppression when remaining on the same

treatment (for a user-specified time) after experiencing a virologic failure.

c. Please explain why the transition probabilities for CAB LA + RPV LA are
the same regardless of patients being above and below the HIV RNA
threshold level of 50 per ml, whereas they are different for oral ART
regimens depending on whether patients are above and below the HIV
RNA threshold level of 50 per ml, and justify the clinical plausibility of
these transition probabilities being the same for CAB LA + RPV LA.

a. As described in the answer to C5, transition matrices informing movement for
those with a viral load 250 copies/mL are inert in the first modelled line. They
are placed in the model because of its standardised structure for efficacy
profiles and although unused, have been filled out with identical values for
individuals below the HIV RNA threshold of 50 copies/mL. However, they can
be set to zero if this increases confidence in the application. Currently, they are

filled with the same transition probabilities as for those with a VL <50 copies/mL
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but are not used explicitly by the model; this can be seen more clearly in the
‘Active Inputs’ sheet, in cells 18:M12, 122:M26 and D27:H31.

b. As described in the answer to question C5, people in subsequent treatment
lines can remain in a failing state for three months. If they experience a virologic
failure and subsequent suppression within these three months, they remain in

the same treatment line (until the threshold time).

c. Infirstline, the transition probabilities for CAB LA + RPV LA are the same
regardless of being above or below the threshold of 50 copies/mL as
described above in the response to part a. This is not different for the first line
comparator treatment efficacy as the same efficacy is assumed for both arms
and the same transitions are used. Subsequent lines however, do have
different transition probabilities above and below this threshold as people may
remain in the failing health state for up to three months and therefore these
transitions are required. This assumption is detailed more thoroughly in the
answer to question C5 and relates to the potential for patients in later lines

being able to enter without viral suppression.

C9. Priority question. Please explain whether all evidence on viral suppression
for oral ART treatments that is used to inform the model is based on optimal,
100% adherence. If it is not, then please justify the appropriateness of using an

adjustment factor for suboptimal adherence.

Adherence to oral ART in ATLAS and FLAIR was not reported, only adherence to
CAB LA + RPV LA. Individuals had to be virally suppressed on their oral regimen for
inclusion in the trials (or before randomisation to the main trial phase in the case of
FLAIR), but there were no inclusion/exclusion criteria relating to adherence.
Regardless of the actual adherence to oral ART in the trial (a 48-week period), it is
reasonable to expect that adherence would be somewhat lower over a lifetime of
treatment in the real-world setting; this is described further in the answer to question
C10.

These are the principles upon which the model makes its assumptions. Importantly,
it does not assume that adherence for either arm is 100%. Rather it makes explicit
the relationship between the trial results (efficacy) and the fact that they are based

on some underlying level of adherence (whether measured or not), i.e. 100% trial
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adherence). Since it is reasonable to expect that adherence over a lifetime of
treatment in clinical practice will be lower than that seen in the trial, reductions are
made relative to this trial baseline. So, although adherence to oral ART was not
measured in the trials, it is not required for this calculation or assumption. Whatever
the absolute adherence , the model simply assumes initially that 100% of that
adherence level generated the reported efficacy and makes a reduction to this based
on what might reasonably be seen in real life. Since reductions in adherence are
relative to an assumed 100%, the absolute adherence value would have no

application.

C10. Priority question. As stated on page 122 of the CS, the relationship between
adherence and viral suppression was estimated using data from the

supplementary material from the article by Ross et al. 2015.

a. Please provide a detailed explanation on how this relationship was

estimated, and justify its applicability to the current appraisal.

b. Please explain whether other sources were considered to inform the
relation between adherence and viral suppression, e.g. the article by
Bezabhe et al. 2016 (also referenced in the CS) notes on page 6 that
patients with a near perfect adherence do not necessarily have better

virologic outcomes than patients with an adherence of 280-90%.

c. Please conduct a literature review to appraise other sources of evidence
and conduct scenario analyses with those other values if considered
appropriate

In response to a) and b), a number of studies have demonstrated that adherence
can reduce over time for people who are taking oral ART. Specifically, this may not
appear immediately but can be expected over a lifetime. Ross et al.(2015)"* looked
at the benefits that long-acting ART could have on adherence to treatment regimens
and in turn, the impact on outcomes. Ross et al. * concluded that the benefits of
long-acting therapy could result in additional life-years. Ross et al. 7* used
medication possession ratios (MPR) to determine the relationship between

adherence and virologic suppression from the long-term outcomes of people taking
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daily oral therapies and found that suppression rates were dependent on adherence

levels.

As the current decision problem examines daily oral ART and compares it with an
innovative long-acting therapy over a life time horizon, this evidence can be
considered directly relevant to the population in question. CAB LA + RPV LA
eliminates the need for strict adherence to daily dosing and therefore it is not
expected that the adherence seen in clinical practice would decrease from that seen
in the trial. However, it is generally recognised that individuals taking daily self-
administered treatment over the long term in clinical practice will have a reduction in
adherence compared with that seen over the short term, as part of a clinical trial
setting. Given this, the evidence derived by Ross et al. " was incorporated into the
model so as to accurately reflect the outcomes for people taking long-term daily oral
ART. The derived relationship between adherence and viral suppression is displayed
in the supplementary materials of Ross (figure S2). The line of best fit displays
coordinates (0.95,0.91) and (0.05,0). These were used to quantify the relationship
using the standard y=mx+c approach. The resulting formula is the one that is used in

the model.

In response to question b and c), Bezabhe et al. (2016)"° was also considered a
potential source and reported a pooled OR for adherence on viral suppression to be
0.55 although, when subcategorised, this was as low as 0.33 in groups relevant to
this decision problem. In conclusion, though literature was available, with data
reported as ORs, these were quite different from one another despite all potentially
being relevant. There are a number of reasons why this may happen such as varying
quality of studies and definitions of the adherence measure but it highlights that

measuring adherence is challenging.

An additional problem with using ORs is that they limit modelling flexibility offered by
the equation sourced from Ross et al.”*. Using a single and invariable OR would also
restrict the capability of the model to perform sensitivity analysis and indeed, user
variation. In contrast, the equation sourced from Ross et al. 74, is not limited in this

way.
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To check the face validity of our approach, Ross et al’s. equation was used to derive
the corresponding OR so it could be compared with other sources. In second line
ART, the OR is approximately 0.41. This is between the pooled and relevant
category stratification values presented by Bezabhe et al.”®. It was therefore
concluded that this provided a credible estimate of the relationship between
suboptimal adherence and viral suppression and further, the application increased

model flexibility without limiting functionality and adaptability.

In direct response to c¢), given the time constraints for clarification of any parts of the
submission, it is not considered feasible to conduct any additional literature review
further to the evidence already provided. As adherence in the model is calculated via
a flexible equation, rather than an OR, it would not be feasible within the time frame

to make substantial changes to the model to accommodate scenarios with ORs.

C11. Priority question. Please explain for which AIDS-defining events (ADEs) the
ARAMIS study report showed the risk of ADE increased with increasing CD4+
cell count and what adjustments had to be made by the company. Please
provide the full report for the reference of the ERG, as it is not included in the

CS Doc B reference pack.

Within the ARAMIS study report, provided in the reference pack (Folder ‘References
to Documents A and B’; Reference: ‘ARAMIS dolutegravir model report TN Global’),
the opportunistic infection (Ol) risk matched with CD4+ cell count and time can be

found in Table 6 on page 39.

As can be seen in Table 6 of the ARAMIS report there are instances where a higher
CD4+ cell count leads to a higher probability of ADE i.e. going from CD4+ cell count
of 350-500 to CD4+ cell count of >500 results in a higher probability of every single
type of Ol. This is not intuitive in that it is unlikely that people in more favourable
health states would experience worse outcomes. This may be due to underlying low

patient numbers leading to inflated probabilities.

To address the face validity of these assumptions, all values from 25-36 months
were repeated for 36 months+. In addition, some other values were repeated,
highlighted in Table 25 for clarity.
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Table 25: Probability of experiencing an ADE used in the Company CE model

Probability of experiencing an ADE (mean value)

Time on treatment Opportunistic infection Source
CD4 <50 CD4 50-200 CD4 200-350 CD4 350-500 CD4 >500
0-6 months Acute viral Ol 0.0071 0.0033 0.0008 0.0008 0.0008
Acute bacterial Ol 0.0070 0.0022 0.0006 0.0004 0.0004
Acute fungal Ol 0.0049 0.0022 0.0003 0.0001 0.0001
Acute protozoal Ol 0.0021 0.0006 0.0002 0.0001 0.0001
Other Ol 0.0036 0.0020 0.0000 0.0000 0.0000
7-12 months Acute viral Ol 0.0039 0.0010 0.0003 0.0003 0.0002
Acute bacterial Ol 0.0027 0.0009 0.0001 0.0001 0.0001
Acute fungal Ol 0.0018 0.0013 0.0002 0.0002 0.0001
Acute protozoal Ol 0.0018 0.0004 0.0001 0.0001 0.0001
Other Ol 0.0022 0.0014 0.0007 0.0003 0.0003 _
13-24 months Acute viral Ol 0.0019 0.0005 0.0002 0.0002 0.0001 ARAMIS technical
Acute bacterial Ol 0.0022 0.0008 0.0001 0.0001 0.0001 Lowzfsgue or
Acute fungal Ol 0.0016 0.0011 0.0002 0.0002 0.0001 : .
Acute protozoal Ol 0.0015 0.0004 0.0001 0.0001 0.0001 eang'me'po'"t by
Other Ol 0.0014 0.0009 0.0004 0.0002 0.0002 + cell count
- carried forward
25-36 months Acute viral Ol 0.0005 0.0001 0.0000 0.0000 0.0000
Acute bacterial Ol 0.0012 0.0004 0.0000 0.0000 0.0000
Acute fungal Ol 0.0015 0.0011 0.0001 0.0001 0.0001
Acute protozoal Ol 0.0008 0.0002 0.0000 0.0000 0.0000
Other Ol 0.0009 0.0006 0.0003 0.0001 0.0001
36 months+ Acute viral Ol 0.0005 0.0001 0.0000 0.0000 0.0000
Acute bacterial Ol 0.0012 0.0004 0.0000 0.0000 0.0000
Acute fungal Ol 0.0015 0.0011 0.0001 0.0001 0.0001
Acute protozoal Ol 0.0008 0.0002 0.0000 0.0000 0.0000
Other Ol 0.0009 0.0006 0.0003 0.0001 0.0001

ADE: AIDS-defining event; Ol: opportunistic infection
SE assumed to be 10% of mean for all inputs
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C12. Page 133 of the CS states that “these were chosen as the most appropriate
ADEs to model because the risk of occurrence is dependent on both CD4+ cell

count and the time on, and status of treatment”.

Were other ADEs experienced by participants in the trials or in clinical practice
excluded? If so, please provide details of the incidence of excluded events,

justification for exclusion and provide the option in the model to include these.

The ATLAS-2M trial does not provide a breakdown of specific ADEs, but does
provide reporting on the number of transitions to CDC stage 3 (AIDS), although this
was not stratified by CD4 count. In addition, development of AIDS is considered to
be a clinical outcome which can be derived and estimated from the model output.
Further inclusion of AIDS development as a specific ADE would be considered
double counting. Note that information regarding the development of AIDS was
collected in ATLAS-2M but not in the pooled ATLAS and FLAIR data, nor was it
included as a specific outcome in the supporting NMA — therefore any differences

between arms are not quantifiable.

It is considered that the base case inclusion of ADEs, with accompanying disutilities
and costs is conservative. Additionally, clinical advice indicates that the vast majority
of ADEs that may be observed would be opportunistic infections, i.e. those included
in the base case analysis. However, in the answer to question C15, a scenario was

provided where ADEs were not included at all and it is not influential on the results.

C13. Priority question. Please include all drug-related AEs which affect 25% of

patients in either arm in the model (cf. question B9).

In Table 26 the drug related adverse events observed in the pooled ATLAS and
FLAIR data can be seen; with those occurring in over 5% of the patients highlighted.
Table 27 shows the same data that was observed in the ATLAS-2M trial with
highlighting following a similar format. This confirms that the only AEs observed in
over 5% of the population are injection site reactions (ISRs), of varying description.
The exception to this is that in the Q4W arm of the ATLAS-2M trial, 5% experience
Pyrexia; this arm is not considered in this analysis and would likely be treated at
home and therefore not incur additional cost. The base case analysis has used this
data to inform the included AEs and included only the ISRs as these were the only

substantive difference between arms. Using the criteria described in the question,
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the Company is confident that the base case analysis satisfies the answer to this

question.

Table 26: Summary of Common Drug related AEs in Either Treatment Group During the Maintenance Phase -
pooled ATLAS-FLAIR data

Table 29 Most Common Drug-Related AEs (Reported in 21% in Any Treatment Group) by
Preferred Term during the Maintenance Phase for Study 201584, Study 201585, and Pooled
Data (Safety Population)

201584 201585 POOLED
CAB + CAB + CAB +
RPV CAR RPV CAR RPV CAR
(N=283) (N=283) (N=308) (N=308) (N=591) (N=591})

ANY EVENT, n 236 (83) 28 [10) 255 (83) B(3) 491 (B3) 36 (B)
(%)
Injection site 221 (78) 0 227 (74) [i] 448 (76) 1]
pain
Injection site 43 (15) 0 36 (12) 1] 79 (13) 1]
nodule
Injection site 37 (13) 0 29 (9) 1] 66 [(11) 1]
induration
Injection site 22 (8) 1] 22(7) 4] 44 (7) 1]
swelling
Headache 14 (5) 4 (1) 11 (4) [i] 25 (4) 4 (=1)
Injection site 12 (4) 0 12 (4) [i] 24 (4) 1]
erythema
Pyrexia 13 (5) 0 11 (4) 1] 24 (4) 0
Injection site 16 (&) 1] 7(2) 4] 23 (4) 1]
pruritus
Nausea 4 (1) G (2) 11 {4) a 15 (3) 6 (1)
Fatigue 4 (1) 5(2) 11 (4) [i] 15 (3) 5(=1)
Injection site 6 (2) 0 10 (3) 1] 16 (3) 1]
bruising
Injection site 8(3) 0 6 (2) 1] 14 (2) 1]
warmth
Asthenia 7{2) 0 B (2] [i] 13 (2) i]
Bady B(3) 0 4 (1) [i] 12 (2) 1]
temperature
increased
Myalgia 4 (1) 1{<1) B (2] [i] 10 (2) 1({=<1)
Dizziness 4 (1) 1({=<1) 5{2) [i] 9(2) 1({=1)
Injection site 4 (1) 0 6 (2) 1] 10 (2) 1]
hematoma
Abnormal 4 (1) 0 3 (=1} 2 (=1) 7 1) 2 (=1)
dreams
Anxiety 4 (1) 1({=<1) 4 (1) 1] B (1) 1({=1)
Insommnia ¥] 1] 8 (3) 1(=1) 8 (1) 1(=<1)
Diarrhoea 5{2) 1{<1) 2(=1) [i] 7 (1) 1({=<1)
Creatinine renal 2 (=1) 3 (1) 2 (=1) a 4 (=1) 3(=1)
clearance
decreased
Malaise 51{2) 0 2 (=<1) 1] 7 (1) 0
Influenza like 1] 1] 5(2) a 5 (=1) 1]
illness
Fain 1 (=1} 0 4 (1) 1] 5 [=1) 1]
Chills v] [i] 4 (1) a 4 (=1) 1]
Depression 3(1) [i] 1] 1({=1) 3 (=1) 1({=<1)
‘itamin D 3(1) 1(=1) o 1] 3 [=1) 1(=1)
deficiency

Data Source: Mod5.3.5.3/209522 Output/Tab3.26.

Mote: In the Data Source tables, the CAB + RPV group is listed as Q4W IM. For Study 201584, CAR =
ABC/DTG/3TC.
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Table 27: Summary of Common Drug related AEs in Either Treatment Group During the Maintenance Phase -
ATLAS-2M data

Table 30 Summary of common drug related AEs (219%:) in either treatment group during the
maintenance phase

Preferred Term QEW [ Q4w
(N=522) (N=523)
n (%) n (%)
Any drug-related event 400 (7T 399 (76)
Injection site pain 364 (T0) 358 (68
Injection site nodule 54 (10) 87 (17)
Injection site induration 40 (&) armn
Injection site discomfiort (T 408)
Injection site swelling 32 18) 26 (5)
Injection site pruritus 2615 24 (5)
Pyraxia 19 (4) | 25 (5)
Imjection site erythema 12 (2) | 15(3)
Asthenia 12 (2) | Bi1)
Injection site bruising 10 (2) 11(2)
Headache 10(2) 1112)
Dizziness 10(2) 5(=1)
Chills 9(2) B(1)
Diarhea Bi2) 3 {=1)
Fatigue Ti1) 1914)
Injection site warmth Ti1) Ti1)
Malaise 7i1) Gi1)
Body temperature increased 7l B2
Injection site hematoma 3(=1) [ 14 (3)
Mausea 5(=1) 12 (2)
Pain 5(=1) 10(2)
Influenza like illness S{=1) 2(2)
Back pain 2(=1) B{1)
Insomnia 1{=1) Bi1)

Crata Source: Table 3 12

Mortality

C14. Priority question. Please explain in detail how the relative risks of death
were derived from the study by Lewden et al. 2007, where in the model these are
applied to calculate the composite all-cause mortality, and make sure that these
do not include the same error in the conversion from probabilities to rates and
back to probabilities as in the transition matrices on the Active Input sheet (i.e.
as mentioned in question C25).

The risks of death were taken directly from the Standardized Mortality Ratios (SMR)
in Table 2 of Lewden et al.”® and were applied as a multiplier to age-based mortality
in the model (Figure 9). This can be found in the ‘Life Tables & ADEs’ sheet in the
cost-effectiveness model. There is no error in the estimation of probabilities from
rates in the transition matrices, as detailed in the response to C25. In addition, no

transformation was made to the values extracted from the published literature. The
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presented values are SMRs and so are applicable in the sense that they describe

the excess mortality that can be attributed to disease and disease severity.

TABLE 2. Mortality Rates and SMRs in HIV-Infected Adults, ANRS CO8 APROCO-COPILOTE and AMRS CO3 AQUITAINE Cohorts,
1997 to 2005, According to Cumulated Time Spent Within Each Category of CD4 Cell Count

Patients  Median Time Dieaths Rates
™) Spent (¥) IR PY's {m) {per 100 PYs) (95% CI) SMR (95% CI)
CD4 count =500 cells'mm’ 1208 4.5 {2.1 to 7.0) 3402 a7 07 {0.5 to 0.9 2.5 (1.8 to 3.5)
CD4 count 350 to 499 cells/mm’ 1263 2.0 {(1.0to4.0) 3446 40 12 (0.8 to 1.5) 15 (2.5 to 4.8)
CD4 count 200 to 349 cells/mm? 1 2% 20 (LG to 3.9) 3178 56 1.8 {(1.3t022) 56 42t 72)

CD4 count <200 cells'mm’ 1114 0.6 {0.2t0 2.7) 1928 155 8.0 (6.8 to 9.3) 303

(25.8 o 35.5)

Figure 9: Table 2 from Lewden et al. describing standard mortality ratios used in the cost-effectiveness model

C15. Priority question. Please justify that mortality probabilities need to be
included for ADEs in addition to the relative risks of death as derived from
Lewden et al. 2007, which would imply that Lewden et al. 2007 excluded these
additional probabilities in their estimates, and provide the option in the model

to exclude these additional probabilities for ADEs from the analysis.

Lewden et al. 7® do not explicitly state whether mortality related to ADEs is excluded
and it is not possible to separate out ADE-specific and any other cause of death, the

decision was made to include both.

It is important to note that while the risk of death could be marginally overinflated
with this method, the efficacy and risks are equally applied to both arms, so this
assumption does not favour one arm or the other and would not be expected to
affect the model results. In response to this question, a scenario has been
conducted, where the probability of experiencing ADEs is set to zero (Table 28) and

it shows, as expected, limited impact on the model result.

Table 28: Scenario analysis results - no ADE risk considered

CAB+RPV-Q2M (net | Pooled comparator
. . ; Incremental

price) (list price)
Life years [ | [ ] [ |
QALYs | | H
Total costs (£) I I I
ICER (£/QALY) -£66,203.34
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year
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Health-related quality of life (HRQoL)

C16. Priority question. Please provide additional evidence supporting the
assumption that injection site reactions would have been captured in the short

form (SF)-12 trial data collected, including:

a. When was HRQoL measured in relation to cabotegravir injections given
in the ATLAS and FLAIR?

b. How long did injection site reactions last on average?

c. Please provide the per dimension perception of injection (PIN)
questionnaire scores for the Q2M (every two months) group, separately
for each available measurement (including week 8, 24 and 48). In light of
these data, please consider the likelihood that injection site reactions

were captured in the SF-12 data collections at weeks 24 and 48.

a. Injection site reactions (ISRs) were assessed at every study visit from Week 4
to the primary endpoint, and every visit thereafter (reference: ATLAS and FLAIR
protocols). The SF-12 was administered at baseline and Weeks 24 and 48, and
refers to recollections in the last 4 weeks. With the exception of the Numeric Rating
Scale (NRS) and Perception of Injection (PIN), all patient-reported outcome
questionnaires were recommended to be administered at the beginning of the visit
before any other assessments were conducted. The NRS and PIN were

administered post injection.

b. In the pooled analysis of ATLAS & FLAIR: Injection site reactions had a
median duration of 3 days; most ISRs resolved within 14 days but 17% of subjects
experienced ISRs lasting more than 14 days (EPAR p121). On average, ISRs lasted
for 5.5 days (mean duration). Fewer than 5% of subjects experienced ISRs of Grade
3 or higher, and the proportion of subjects who withdrew from study due to ISRs was
very low (<1%) (EPAR p. 110).

C. SF-12 was not administered in the ATLAS-2M study so was not captured for
participants on a Q2M regimen, only for those on a Q1M regimen (i.e. in ATLAS and
FLAIR). In terms of PIN data in the two studies in which SF-12 was administered,

PIN was administered at Weeks 5, 41 and 48. Scores are tabulated below. At the
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visits where SF-12 was administered on the same day as PIN (i.e. Week 48),
average PIN summary scores indicated that ISRs were ‘totally’ or ‘very’ acceptable
and the bother of ISRs fell between ‘not at all’ and ‘a little’. Average individual item
scores were in a similar range. It is reasonable to suppose that participants’
responses to the SF-12 at the Week 48 visit would have been influenced by their
perception of ISRs at that same visit. From the PIN data it can be seen that any
effect on their HRQoL being experienced due to ISRs at that time would be
extremely small, as the average perception of ISRs signalled high acceptance and
no or little bother. Further, the high acceptance and low/no bother, together with the
short median duration and low grade of ISRs, support the decision not to impose a

separate disutility for ISRs.

The likelihood that injection site reactions are captured in the SF-12 data collections
at weeks 24 and 48 is high because the questions in the SF-12 questionnaire

specifically mention a period of 4 weeks (e.g. “During the past 4 weeks, how much of

the time have you accomplished less than you would like with your work or other
regular daily activities as a result of your physical health?”) which covers the average
duration of ISRs in ATLAS/FLAIR between the monthly injections. Four weeks is
standard in generic HRQoL instruments such as the SF-12 because people can
remember well their experience over a 4-week period. For instance, in Error!
Reference source not found. below (Table 50 from CSR), the independent PIN
item measuring “Pain” (2) is well captured by the following SF-12 question: “During
the past 4 weeks, how much did pain interfere with your normal work (including both
work outside the home and housework)?”. Finally, the different dimensions of the
PIN instrument refer to different time periods such as “the anxiety before the

injection”, “the anxiety after the injection”, and the overall satisfaction and willingness

for an injectable treatment.
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Table 29 PIN Tables from ATLAS CSR
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Table 29 PIN Tables from ATLAS CSR
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Table 30. PIN tables from FLAIR CSR
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Table 31. PIN tables from FLAIR CSR

C17. Priority question. Please provide a full list of studies identified which
provided utility values stratified by CD4 count and justify why the study by Kauf

et al. 2008 was chosen for the base-case.

The table below shows studies that report original utilities identified in the utility SLR.
A number of other studies were identified which use utilities reported in these original

publications. Those studies are not listed here.

Of the studies identified, Kauf et al. ""was considered the most relevant as it derived
utility values from data collected in 5 clinical trials, resulting in a large analysis
population and these were measured using the SF-36 instrument. In addition, some
trials reported using stratifications that were not ideally suited to the Company cost-
effectiveness model health states which would have necessitated further
assumptions to use these. Table 32 shows the original studies identified in the
literature review and the criteria used for determining the appropriateness for either

use in the base case or scenario analysis.
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The only identified study which may lend well for sensitivity analysis was Marcellusi,
2016. However, this study used data from the Kauf paper to derive the utility values,
alongside another study which used EQ-5D data. Since the authors do not state

explicitly how these values were pooled or merged, it is not possible to say whether

these are compatible or relevant.
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Table 32 Studies reporting utility/disutility values

Author, year

Country specific
or
UK/multinational

Health state
alignment to model

Instrument
alignment to
ATLAS-2M trial

Reference

values
Chaudhary, 200978 x v x Simpson (2004) HIV
Taken from Simpson 2004 Country Specific EQ-5D Clin Trials 5:294—
304.7°
Colombo, 201180 x x X NR
Country Specific | Insufficient EQ-5D
granularity a low
CD4+ cell counts
Contreras-Hernandez, 20108’ x v x Schackman (2002)
SCHACKMAN 2002 Country Specific SF-6D Med Decis
Making;22:27-38.82
Hornberger, 200683 x x X NR
Country Specific | Incompatible Medical Outcomes
stratification Study HIV
questionnaire
Hornberger, 200584 x x X NR
Country Specific | Incompatible Medical Outcomes
stratification Study HIV
questionnaire and
the Subcutaneous
Injection Survey
Hubben, 200785 x v x NR
Country Specific EQ-5D
Marcellusi, 201686 x x SF-36 (broadly NR
e Sourced from a mixture of data from Kauf and Country Specific | Incompatible compatible with SF-
Simpson 2004 stratification 12)
Pialoux, 201887 x v x NR
Country Specific EQ-5D
Simpson, 200828 x v x NR
Country Specific EQ-5D
Taken from Simpson 2004
Simpson, 20138° X v x NR
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e  Sourced from Simpson et al. 2011

Country Specific

Not explicitly stated
(or in source paper)

Trueman, 2000%°
RISEBOROUGH 2009

v Multinational
(including UK)

X
Incompatible
stratification

X
Not explicitly stated

Risebrough (1999)
Sixth Conference on
Retroviruses

and Opportunistic
Infections;®!
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Costs

C18. Priority question. The model uses cost input parameters that were
informed by Beck et al. 2011, which is based on costs from the cost year 2008

and which were inflated using consumer price index for health (CPI-HLTH).

a. Please replace inflated costs with costs sourced from NHS Reference

costs 2018/2019 for all unit costs for which this is possible.

b. Please use the NHS Cost Inflation Index (NHSCII) from Personal Social
Services Research Unit (PSSRU) 2019 for inflating costs that cannot be
sourced from NHS Reference costs 2018/2019 and provide the

calculations for this in the model.

In order to facilitate this scenario, costs for the relevant input parameters were
sourced from the NHS Reference costs and inflated using the NHSCII from the
PSSRU and a microcosting approach taken. Clinicians were consulted to determine
the appropriate level of resource use for each health state cost category included in

the model.

Clinicians advised that they would not expect that patients with a VL <50 copies/mL
would require additional inpatient, outpatient and day ward care over and above that
that would be already accounted for by ADE incidence and cost in the model and
testing costs. Therefore, for this scenario, a zero cost was applied for all health state

costs other than non-HIV medication and CD4+ tests and other procedures.

The non-HIV medication costs were advised to contain exclusively prophylaxis for
opportunistic infections for patients with a CD4+ cell count <200. Azithromycin was
assumed to be used at a dosage of 1250mg once per week, in line with clinical

advice is only costed for patients with CD4+ cell count <50.

Fluconazole was assumed to be used at the same dosages as for prevention of
relapse of cryptococcal meningitis in HIV-infected patients after completion of
primary therapy. This involves an oral dose of 200mg daily. This is costed for all
patients with CD4+ cell count <200.
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Co-trimoxazole was assumed to be used at the same dosages as for Prophylaxis of
Pneumocystis jirovecii (Pneumocystis carinii) infections. This is listed as being
960 mg once daily, reduced if not tolerated to 480 mg once daily, alternatively
960 mg once daily on alternate days, alternate day dose to be given 3 times weekly,
alternatively 960 mg twice a day on alternate days, alternate day dose to be given 3
times weekly. In the costing this is assumed to be 960mg once a day for three days

every week. This is costed for all patients with CD4+ cell count <200.

Additionally, testing costs were examined. The NHS reference costs do not list
detailed test prices. They only list broad pathology test categories with Integrated
blood services including clinical biochemistry, haematology and immunology. The
unit cost for this item is £1.76 though this is inflation adjusted to £1.80 using the NHS
cost inflation index (NHSCII). The following resource use was assumed in costing as

described by clinical experts;

CD4+ cell count >350: Viral load testing every 6 months = £0.30 per cycle

e CDA4+ cell count 200-350: CD4+ cell count testing every 12 months = £0.15

per cycle, and viral load testing every 6 months = £0.30 per cycle

e (CDA4+ cell count 50-200: CD4+ cell count testing every 3-6 months (6 months
assumed in the model) = £0.30 per cycle, and viral load testing every 6

months = £0.30 per cycle

o (CD4+ cell count <50: CD4+ cell count testing every 3-6 months (3 months
assumed in the model) = £0.60 per cycle, and viral load testing every 6

months = £0.30 per cycle

In addition to the above costs, the following non-HIV specific tests would be required

for all CD4+ cell categories:
e Twice per year (all assumed £0.30 per cycle):
o Full blood count
0 Renal function test

o Liver function test
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0 Bone profile assessment

o Dipstick urinalysis

e Annually (all assumed £0.15 per cycle):

0 Urine protein/creatine ratio

o0 Lipid profile assessment

o0 HbA1c testing

0 Hepatitis A/B/C infection/immunity status

Combining the information above leads to the health state costs seen in Table 33.

Table 33. Health state costs

Variable CD4+ cell count | Mean SE Source Resource use
category (per assumption
(cells/mm?3) month)
Non-HIV medication | CD4+ <50 £30.19 £3.02 eMIT -
CD4+ 50-200 £27.41 £2.74 eMIT -
CD4+ 200-350 £- £-
CD4+ 350-500 £- £-
CD4+ > 500 £- £-
CDA4+ tests and CD4+ <50 £3.00 £0.30 NHS reference costs All tests assumed to be
other procedures covered under
CD4+ 50-200 £2.70 £0.28 NHS reference costs “Integrated Blood
CD4+ 200-350 £2.55 £0.26 NHS reference costs Services”.
CD4+ 350-500 £2.40 £0.24 NHS reference costs
CD4+ > 500 £2.40 £0.24 NHS reference costs

HIV-1: human immunodeficiency virus type 1; NA: not applicable; RNA: ribonucleic acid; SE: standard error
SEs assumed 10% of mean

When these costs are used in the model under base case settings, there is little

impact on the results from the base case (Table 34).

Table 34. Scenario analysis results: Alternate health state costs
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CAB+RPV-Q2M Pooled comparator
. . . Incremental
(net price) (list price)
Life years - - -
QALYs I I |
Total costs (£) I I ]
ICER (£/QALY) -£68,694.40

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

C19. Priority question. As explained on pages 114 and 115 of the CS, some
comparator drugs were excluded on the basis that these were of relatively low
costs and would therefore have been used earlier in treatment than at the time
CAB LA + RPV LA would be considered. Please provide the option in the model
to use a cost estimate for the basket of comparator drugs that includes these

low cost drugs.

Please see our response to Question B1.a which is relevant here. An initial arbitrary
cut off of 2.5% share of the stable switch market was applied to market data to
derive a short list of potential alternatives to CAB LA + RPV LA. Clinical experts
assessing the face validity of this approach then advised on the exclusion of Truvada
(TDF/FTC) + Tivicay (3% market share) and the inclusion of Juluca (1.9% market
share). TDF/FTC is the most frequently used NRTI backbone regimen and tends to

be prescribed in first-line, in part because of its lower cost compared to TAF/FTC.

Drug cost per se was not an explicit consideration in deriving the comparators; some
low cost branded single tablet regimens such as Triumeg® and Dovato® are
included. The fact that some of the ‘lower cost’ regimens were switch options in
fewer than 2.5% of virologically suppressed individuals illustrates the point made in
the submission that they are treatments more likely used early on. In other words
they would be heavily represented in a list of treatments that people were switching

from.

Therefore we do not think it is appropriate to provide a cost estimate based on a

basket of comparator drugs which includes these low cost regimens. Doing so would
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suggest that they are appropriate in the CAB LA + RPV LA clinical setting which we

strongly believe not to be the case.

C20. Priority question. The cost of the basket of comparator drugs is based on
a simple average of the drugs that were considered relevant, and on page 115
of the CS it is explained that this is because of the inability “to access estimated
market shares across these nine comparators that would be representative of

reasons related specifically to the challenges of oral therapy”.

a. Please explain what is meant by “reasons related specifically to the

challenges of oral therapy”.

Please see our response to Question B1.a which is relevant here. In summary, there
are several reasons why a switch away from an efficacious ART may be undertaken.
For tolerability or toxicity reasons, there may be options within currently available
ART for example by switching or removing the backbone NRTIs or by switching the
choice of the core agent. For people who want a non-daily, or a non-oral therapy,
there are currently no alternatives (CAB LA + RPV LA is the first). The following
patient quotes may help to provide a flavour of the types of challenges faced by

people receiving existing ART:

“It's less and less stigmatized with the injection, because | don't feel like I'm
reminding myself of [HIV]. . .with the injection you go through days and weeks. . .two

months not having to worry about that, so it's less stigmatized”

“I love it because | don't have to take a daily medication, so that's just one less thing
on my plate that | have to worry about. . . | definitely feel there's less pressure. | like

the injection because it's not a daily, in my face, | have to do this.”

We anticipate that CAB LA + RPV LA will provide an option for individuals for whom
a switch to an alternative oral regimen would not address a specific need, such as
those implicit in the quotes above. We invite the ERG to review additional
commentary from people about their experience of long acting injectables in Kerrigan
et al. 2018 °2 from where these were selected (provided in the submitted reference
pack for documents A&B). The market data that guided the selection of comparator
regimens in this appraisal reported treatments to which virally suppressed individuals

are currently switching. No details are available on the reason for switching, so it is
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impossible to know whether individuals in the sample were switching for a reason
that makes CAB LA + RPV LA an option. Our statement ‘reasons related specifically

to the challenges of oral therapy’ implies this.

b. Please provide the option in the model to use a cost estimate for the
basket of comparator drugs that is based on a weighted average using
the “Switch share by regimen” that is provided in Table 55 of the CS.

For the reasons outlined above, we do not consider a weighted average cost to be
an appropriate method here as it implicitly assumes that the current switch market
represents the future market. This may be true of the total numbers switching, but
the forecasted distribution across the options is in fact unknowable since CAB LA +

RPV LA will be the only non-oral and/or a non-daily treatment.

In spite of these reservations we have estimated the weighted cost of the 9 comparators as requested (weighted by
the market share in Table 55 in the company submission). By this method, the costis £730.88 is for 30 tablets, adjusted
to amonthly cost of £741.54 (accounting for the variation in days per month). The fact that it is only marginally different
than the simple mean cost implies it will have little real impact in the analyses (Table 35).

Table 35: Scenario Analysis Results: Weighted pooled comparator cost

CAB+RPV-Q2M Pooled comparator
. . . Incremental

(net price) (list price)
Life years - - -
QALYs I I |
Total costs (£) I I I
ICER (£/QALY) -£68,199.44
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

C21. Priority question. The model includes the costs of non-HIV medication that
were sourced from Beck et al. 2011, based on the cost year 2008 and inflated to
2018/2019 values. Please justify that this cost estimate from 2008 is still valid
today, also considering the likeliness that generic versions of drugs that were

patented in 2008 may have become available in current times.

Beck et al. do not state all of the drug treatments that were given in the “other drug”
categories so it would not be possible to check whether some of these treatments
have become available as generic alternatives. However, it is reasonable to assume

that the composition of treatments may not have changed (only the cost). As the
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other cost categories cover large proportions of care such as in and outpatient care
and testing costs, the “non-HIV medication” category of cost reflects only medication
costs outside the other categories such as medication for co-morbidities. These
factors are considered unlikely to have changed amongst a HIV positive population,
but it is acknowledged that the cost of drugs may have changed since the publication

of the informing study.

To facilitate decision making a scenario has been provided below where the cost of
non-HIV medication has been arbitrarily halved to account for any treatments that
comprised this cost category that may be now available as generic medications
(Table 36). In addition, a scenario has been provided where these are removed in
entirety; this scenario reflects the possibility that some treatments included are now
priced so low that they would be overrepresented in the scenario where costs are

halved (Table 37). In both scenarios, there is little impact on the base case analysis.

Table 36: Scenario analysis results - Non-HIV medication costs halved

CAB+RPV-Q2M | ooled .
. comparator (list Incremental
(net price) .
price)

Life years ] [ B
QALYs I I H
Total costs (£) I I I
ICER (£/QALY) -£66,466.04

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

Table 37: Scenario analysis results - Non-HIV medication costs not included

CAB+RPV-Q2M
(net price)

Pooled
comparator (list
price)

Incremental

Life years N I B

QALYs [ ] B

Total costs (£) ] ] ]
ICER (£/QALY) -£67,082.06

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year
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C22. Priority question. On page 140 of the CS, an explanation is provided on
payment by result (PbR) currency for HIV regarding how it is stratified and what
it could possibly include. This includes a reference to an appendix O. This
explanation appears to be provided in support of the assumption that
administration costs consist of 15 minutes of a Band 5 nurse, as detailed in
Table 69 of the CS. This Table 69 also provides a note that this is considered in

addition to the current commissioning (CG1) pathway.

a. Please explain how PbR currencies are used to inform the analysis, and
whether no corresponding cost estimates from NHS Reference
costs 2018/2019 are available.

b. Please explain whether it can be assumed that no additional costs for
outpatient visits in relation to treatment administration are relevant for the
analysis, or provide the option to include these costs, e.g. by replacing
the costs of 15 minutes of nurse time by those for a nurse-led outpatient
visit based on NHS Reference costs 2018/2019.

c. Please provide Appendix O. Currently, an Appendix Q is provided under

the filename Appendix O.

a. The explanation of PbR currencies in Document B section 3.5.2.1 describes
HIV activity for a year of care (for new, stable and complex patients). HIV has
a national currency with no assumed national price.®® NHS Reference costs
are available for 2018/2019 based on HIV-related activity for that year. The
PbR currencies for service are reflected in the model and health states. The
assumed resource and costs by health state (viral load and CD4 count) are

taken from Beck et al.

b. We acknowledge that it is unclear whether the current allocation of service

activities will cover administration of injectables.

In Document B section 3.5.2.1 the Company is clear that it does not assume
that no additional costs for outpatient visits in relation to treatment
administration should be considered, “Whilst it is possible that the
administration of CAB LA + RPV LA could be subsumed within the PbR

currency for this patient category, an additional 15 minutes of Band 5 nurse
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time per administration has been included in the economic model to account
for the potential that there is an additional cost to some providers of
administering the CAB LA + RPV LA injections every two months”. This was
not sourced from the NHS Reference costs, rather the PSSRU 2019 (detailed
in Table 68 of Document B). This was done so as not to assume that there
are no additional costs although this approach is considered conservative. As
described, it is possible that the cost would be subsumed within the PbR
currency. The NHS Reference costs do not detail a nurse-led outpatient visit
and so the PSSRU cost is considered to be more relevant to the decision

problem.

Appendix O is the correct document and was titled appendix Q in error.

C23. Priority question. The health state cost estimates from Beck et al. 2011

pertain to patients with a CD4+ cell count above or below a threshold of 200.

Please justify that no further distinction in costs applies when health states
are defined based on the further subdivision of CD4+ cell counts as is used in
the model, or provide the option in the model to assume a further subdivision
of costs in line with the definition of the health states based on CD4+ cell

counts as is used in the model.

Data provided by Beck et al was stratified by CD4+ cell counts that were less than or
greater than 200. As such, it was assumed that the costs for a CD4+ cell count under
50 and between 50-200 were the same. Similarly, all health state categories above a
CD4+ cell count of 200 were assumed to be the same. As such, it is reasonable to
expect that the cost provided is an average of all stratifications for a CD4+ cell count
under or over 200. Given that in the base case less time is spent in the lower CD4+
cell count health states in the CAB LA + RPV LA arm than in the comparator arm
over a life time, it is not expected that any change or further stratification would

significantly impact the result. Indeed, this is considered a conservative assumption.
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Clinical advice indicated that once people have a CD4+ cell count above 200, there
is unlikely to be any significant difference in costs attributed to any of the

stratifications.

It is important to consider that individuals in this model spend the vast majority of
modelled time with a viral load of <50 copies/mL. In the oral treatment and CAB LA +
RPV LA arms over a lifetime, people are expected to spend only 1.7 and 1.3 LYs
respectively in with a viral load over 50 copies/mL and are therefore likely to be in
reasonably good health. A total of 0.78 and 0.94 life years are spent in CD4+ cell
counts <200 for CAB LA + RPV LA and oral comparator arms respectively. This is
very likely to align with times in virologically failing health states further confirming

that people represented in the model are likely to be in good health.

C24. Please justify that the costs of testing for HIV RNA copies / viral load is
included in the cost component “CD4+ tests and other procedures” at a
frequency that corresponds to an assumed number of tests that is in line with
the assumptions for the model regarding the detection of changes in viral load
that are the basis for treatment switching (i.e. if the model assumes a monthly
probability of changes in viral load, then that would imply monthly costs of
testing for this), and provide the option in the model to explicitly include these
costs in case there is a possibility that the costs as currently included do not

match the underlying assumptions in the model.

Clinical opinion, along with guidelines from BHIVA has indicated that testing would
likely be conducted approximately every six months for CD4 cell count and viral load
testing, and other biochemical testing either annually or every six months. Using
NHS reference costs, this amounts to a total of £2.40 — 3.00 per month as detailed in
the answer to C18. The amount used in the base case is £87.77 or £63.97 per
month dependent on the CD4+ cell count category. It is therefore reasonable to

conclude, that the frequency of testing was captured by Beck et al.

An average monthly cost was assumed because this aligns with the probability of
changes in viral load or CD4+ cell count and therefore would reflect the costs
associated with a proportion of people experiencing changes in either viral load or
CD4+ cell count. In clinical practice, it is not usual to test every month as this would

be both prohibitively invasive and expensive. Therefore, to implement these costs
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such that they occur every month would not reflect clinical practice and so would not

contribute to the decision problem.

It is always necessary to make simplifying assumptions during modelling;
specifically, in this model, a proportion of individuals may require testing each month
due to changes in clinical outcomes and as such, they are attributed a cost adjusted
to a monthly figure. As stated in the question, the model assumes a monthly
probability of changes in viral load and therefore, there is a proportionally

representative cost associated.
Model functionality and results

C25. Priority question. There appears to be an error in cells on the Active Input
sheet, where the ‘-‘ (i.e. minus)-sign has been omitted in the formulas;
=OFFSET('Efficacy Profiles'"'AW17;$A$5-1;0)*IF ($1$36=1;1;(1-EXP(LN(1-
$1$36)/11)))

instead of

=OFFSET(‘Efficacy Profiles'!AW17;$A$5-1;0)*IF($1$36=1;1;(1-EXP(-LN(1-
$1$36)/11)))

, which applies to cells D13:M17, D27:M31, D81:M85, D95:M99, D135:D139,
D149:D153, D189:M193, D203:M207, D243:M247, D257:M261, D297:M301,
D336:M340 and D375:M379. Please check whether this is indeed an error and,

if so, correct it in all relevant cells.

We have doubled checked the highlighted calculation and can confirm that this is not
an error, rather the removal of a double negative. We have used the formulae listed
below, where r denotes the rate parameter, t the time parameter and P the

probability parameter:
Rate =2 -[In(1-P)]it

Probability = 1-exp{-rt}
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When these formulae are combined, the full formula becomes =1-EXP{-(-[LN(1-
P)1/t)t} where the double negatives are removed and one of the time elements is 1
(as it has already been transformed). This in turn becomes 1-EXP{([ILN(1-P)])t}.
Correspondingly p and t are emboldened in the following formula: (1-EXP(LN(1-
$1$36)/11))).

C26. Priority question. The run time for the model is slow when trying to see the
impact of changing a single parameter. This is likely due to the fact that the Run
Model button (Control sheet D40) is also connected to the probabilistic
sensitivity analysis (PSA).

Is there any way to allow a deterministic run without PSA in order to improve

deterministic run time?

A requirement of the model is to store information about previous model cycles and
the number of model cycles that need to be stored is dependent on a number of user
amendable settings. This is computationally expensive and therefore it can take
several minutes to perform one run with mean values. This is not related to the PSA
and unfortunately not something which can be easily addressed within the time

frame available.

C27. Priority question. The sum of the disaggregated costs that are listed in
Table 78 in the CS does not match the total costs for CAB LA + RPV LA. On the
“Results” sheet in the model, the sums of absolute disaggregated costs and
quality-adjusted life years (QALYs) calculated by the ERG do not match total
costs or QALYs (except for costs for the pooled comparator). Disaggregated
incrementals also do not match the total incrementals used in the calculation of
the incremental cost effectiveness ratio (ICER). The same is observed in the
sheet Intervention: E29#XE30-E40, F60#XF61-F71.

Please provide the correct total costs for CAB LA + RPV LA, make sure that all
cost-effectiveness results (incl. PSA, OWSA, and scenario results) are based
on the correct total costs and ensure that the correct values are displayed for

all relevant cells in the model.
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Total costs in the base case include those attributed to onward transmission. When
including onward transmission in the results, the model should direct the user to the
‘DTx Results’ sheet for results rather than the standard ‘Results’ sheet. Therefore the
total cost is the total cost displayed in E100 ‘Results’ and F8 ‘DTx Results’ added to
the total cost of onward transmission displayed in J8 ‘DTx Results’. Similarly, the
same applies to the QALY's except these are lost and are therefore subtracted from
the total QALYs seen in Table 77 of the CS.

This discrepancy in the disaggregated results stems from a referencing error in the
model which fails to apply the confidential PAS discount in the disaggregated first
line costs. The total cost is the correct value (as is being sourced from a separate
trace column) but the Initial modelled line therapy costs (found in table 78 of
document B) has a value of the costs with no PAS applied. This can be seen where
each section obtains costs from the “Treatment Trace” as disaggregated 1st line
admin costs is taken from column JI which uses in calculation, numbers that extract
treatment costs from the “Treatment Specification” worksheet without applying
dblPAS. On the other hand, “total costs” is taken from rows Bl to BT which are cost
results input directly from the VBA code (which is where the PAS is applied to 1st

line treatment costs).

The corrected discounted 1st line therapy cost with DTx turned off should be
. This error does not impact any further results and the total costs
presented in the submission are correct. Importantly, the total cost used in the

calculation of the ICER is correct and no adjustment is required.

C28. Priority question. Please explain the functionality of cell H5 on Sheet
“DTx”.

Cell H5 on the “DTx Results” Sheet allows the user to view results either per patient
(when selecting “Patient-Level”) or for the entire cohort (when selecting “Cohort-

Level”).
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Section D: Textual clarification and additional points

D1. According to section B.1.3.4.3 of the CS, “HIV therapies have historically

fallen outside the remit of NICE”.

Please elaborate on this point, e.g. by providing a reference supporting the

statement.

In England, HIV services, including treatment, have until recently been
commissioned by NHSE through specialised commissioning. In Wales, the All
Wales Medicines Strategy Group has historically appraised new ARVs. NICE
has not assessed any HIV treatments through its technology appraisal
programme. As described in the response to B. 1a, commissioning policy plays

an important part in the market.

Following the conclusion of negotiations between DHSC and the Association of
the British Pharmaceutical Industry in 2018/2019, it was agreed and stated in the
new voluntary scheme for branded medicines (VPAS)%, that all new medicines
or indications will have the option of a NICE appraisal. This submission for CAB
LA + RPV LA is the first of its kind, the first occasion where the cost-
effectiveness of an HIV treatment is being assessed for use in NHS England and
Wales. The context is a market place in which treatments are considered to have
comparable efficacy (in terms of viral suppression) and where pricing has been

negotiated through national and regional tendering.

D2. Section B.2.11 of the CS refers to “additional planned and ongoing real-
world studies, including post marketing authorisation commitments, that will
not report within the next 12 months” for which “details are available upon

request”.

Please provide details for these studies.

Additional detail of the post-marketing authorisation studies for CAB LA + RPV
LA are provided in Table 38 below. Please note that these are still under

discussion with regulators and are academic in confidence.
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Table 38: Post-authorisation studies

Study Name Study Study Obijective Study population Stu
Type dy

rep
ort

exp
ect
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Study Name Study Study Obijective Study population Stu
Type dy
rep
ort
exp
ect

D3. On page 123 of document B of the CS there is some strange formatting in

the paragraph below Figure 13. Please clarify whether any text is missing here.

This is a formatting issue related to the caption of Figure 13. The company can

clarify that no text is missing. The paragraph should read as follows:

“‘Individuals in the module are stratified into risk groups, Figure 13 (Appendix P,
Table 1), the majority of which potentially contribute to onward transmission of HIV.
Based on these core transmission risk populations, a conceptual model design was
developed (Figure 14). The heterosexual risk population was further stratified in to

low-risk and high-risk behaviour categories and transmission from multiple sources
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was permitted (e.g. heterosexual transmission in the injecting drug use transmission

risk group). Full details of risk groups and associated transmission probabilities are

provided in Appendix M. “

D4. The CS includes many abbreviations that are not provided in full wording

nor included in the list of abbreviations.

Please make sure that all abbreviations are provided in full wording at first instance

and are included in the list of abbreviations.

Please make sure that all abbreviations are provided in full wording at first instance

and are included in the list of abbreviations.

Please find an updated list of abbreviations below.

Abbreviation
Ir

lc

3TC

ABC
ACCEPT
ADE

AE

AF

AIDS
ALT
ANCOVA
ART
ARV
ATLAS
ATLAS-2M
ATV
AUC
AWMSG
AZT
BHIVA
BIC

BMI

BMD
BNF

BR

bPI

C

CAB

Definition

Boosted with ritonavir

Boosted with cobicistat

Lamivudine

Abacavir

Chronic Treatment Acceptance Questionnaire
AIDS-defining events

Adverse event

Alafenamide

Acquired immunodeficiency syndrome
Alanine aminotransferase

Analysis of covariance

Antiretroviral therapy

Antiretroviral

Antiretroviral Therapy as Long-Acting Suppression
Antiretroviral Therapy as Long-Acting Suppression Q2M
Atazanavir

Area under the concentration-time curve

All Wales Medicines Strategy Group
Zidovudine

British HIV Association

Bictegravir

Body mass index

Bone mineral density

British National Formulary

Background regimen

Boosted protease inhibitor

Cobicistat

Cabotegravir
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CAR
CCG
CD4+
CDC
CE
CFB

Cl
CMH
CPAG
CPI-HLTH
CRG
CSR
CvD
CVF
DRV
4T
DILI

DF
DNA
DOR
DRV
DSA
DTG
EACS
EFV
ETR
EMA
EVG
EQ-5D
FDA
FDC
FLAIR
FTC
GBM
Gl

GP
HAT-QoL
HBV
HCV
HCP
HDL
HIV
HIVTSQ(c)
HIVTSQ(s)
HR
HRQoL
HTA

Current antiretroviral regimen
Clinical care group

Cluster of differentiation 4

Centers for Disease Control and Prevention
Cost effectiveness

Change from Baseline

Confidence interval

Cochran-Mantel Haenszel
Commissioning Priorities Advisory Group
Consumer price index for health
Clinical reference group

Clinical study report

Cardiovascular disease

Confirmed virologic failure

Darunavir

Stavudine

Drug-induced liver injury

Disoproxil fumarate
Deoxyribonucleic acid

Doravirine

Darunavir

Deterministic sensitivity

Dolutegravir

European AIDS Clinical Society
Efavirenz

Etravirine

European Medicines Agency
Elvitegravir

EuroQol 5 Dimension questionnaire
US Food and Drug Administration
Fixed dose combination

First Long-Acting Injectable Regimen
Emtricitabine

Gay and bisexual men
Gastrointestinal

General practitioner

HIV/AIDS Targeted Quality of Life
Hepatitis B virus

Hepatitis C virus

Healthcare professional

high-density lipoprotein cholesterol
Human immunodeficiency virus

HIV Treatment Satisfaction Questionnaire (change version)
HIV Treatment Satisfaction Questionnaire (status version)
Hazard ratio

Health-related quality of life

Health technology assessment
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ICER

IDU
INI
INSTI
INTI
IQR
ISR
ITC
ITT-E
\Y

LA
LATTE
LATTE-2
LLOD
LOCF
LPV
LY
MACS
MAPE
MCS
MDT
MIMS
MPR
MSM
MvC
NA
NHS
NHSE
NICE
NMA
NNRTI
NRTI
NRTTI
OBR
Ol
PAS

PbR
PBMC
PDVF
PHE
PI

PIN
PK
Pl/r

PLHIV

Incremental cost-effectiveness ratio
Intramuscular

Intravenous drug user

Integrase inhibitor

Integrase strand transfer inhibitor
Integrase inhibitor

Interquartile range

Injection site reaction

Indirect treatment comparison
Intent-to-treat exposed
Intravenous

Long-acting

Long-Acting antireTroviral Treatment Enabling
Long-Acting antireTroviral Treatment Enabling-2

Lower limit of detection

Last Observation Carried Forward
Lopinavir

Life year(s)

Multicenter AIDS cohort study

Mean absolute percentage error
Mental component summary score
Multi-disciplinary team

Monthly Index of Medical Specialties
Medication possession ratio

Men who have sex with men
Maraviroc

Not applicable

National Healthcare System
National Healthcare System England

National Institute for Healthcare and Excellence

Network meta-analysis

Non-nucleoside reverse transcriptase inhibitor
Nucleoside reverse transcriptase inhibitor
Nucleoside reverse transcriptase translocation inhibitor

Optimised background regimen
Opportunistic infection
Patient Access Scheme

Payment by results

Peripheral blood mononuclear cell
Protocol-defined virologic failure
Public Health England

Protease inhibitor

Perception of injection
Pharmacokinetic

Ritonavir-boosted protease inhibitor

People living with HIV
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POLAR
PP
PRO
PSS
PSSRU
Q1M
Q2M
QALY
QoL

R2

RAL
RCT
RMSPE
RNA
RPV
RT
RTV
SAE
SBP
SD

SE
SF-6D
SF-36
SLR
SmPC
SOC
SOLAR
TAF

B
TDF
TE
TFV
TN
TPVIr
TTO
ULN
UK
UNAIDS
VAPI
VL
VPAS
WHO
WOCBA
ZDV

Oral (PO) to Long-Acting (LA) Rollover
Per-protocol

Patient reported outcome

Personal Social Services

Personal Social Services Research Unit
Every month

Every two months

Quality-adjusted life year

Quality of life

Coefficient of determination
Raltegravir

Randomised control trial

Root mean square percentage error
Ribonucleic acid

Rilpivirine

Reverse transcriptase

Ritonavir

Serious adverse event

Systolic blood pressure

Standard deviation

Standard error

Short form 6 dimension

Short form 36 questionnaire
Systematic literature review
Summary of product characteristics
Standard of care

Switch Onto Long Acting Regimen
Tenofovir alafenamide

Tuberculosis

Tenofovir disoproxil fumarate
Treatment experience

Tenofovir

Treatment naive

Ritonavir-boosted tipranavir

Time trade-off

Upper limit of normal

United Kingdom

United Nations Programme on HIV and AIDS
Vaccinees Perception of Injection
Viral load

Voluntary Pricing and Access Scheme
World Health Organisation

Women of childbearing age
Zidovudine
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D5. In case the company base-case model is updated in response to the ERG’s
clarification questions in a way that leads to a change in results, then please
provide updated results (i.e. including base-case, PSA, one-way sensitivity
analysis (OWSA) and scenario analysis results) alongside the company’s
response to clarification and provide details of all changes made (also

indicating which cells in the model were amended.

After review of all included clarifications, the Company does not feel that any
corrections to the base case are required other than clarification on the

disaggregated costs mentioned in the response to C27.

D6. The front sheet of the model mentions in cell N25 that a user guide is

available for the model, please provide this user guide.

The Company is happy to provide the user guide. The guide has been supplied
together with the response document. Please see appendix D6 provided with this

response.

Appendices
Appendices provided with this response are described in Table 39.

Table 39. Overview of appendices

Question Appendix number Document title

A7 A7a UK adherence summary

A7 A7b Adherence SLR report

B3 B3a Figure 1 PRISMA flow diagram

B3 B3b Table 7 Study characteristics RCTs

B3 B3c Table 8 Baseline characteristics RCTs
B3 B3d Quality assessment

B3 B3D3 Data extraction

B3 B3D5 Observational and single-arm studies
B7 B7 Cochrane Risk of Bias Assessment Tool
B8 B8 Swindells 2020 Supplementary appendix Table S1
Cc7 C7a Transition matrix generator workbook
Cc7 C7b CD4MatrixGenerator_example

D6 D6 UK Cabotegravir user guide
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Patient organisation submission

Cabotegravir and rilpivirine for treating HIV-1 [ID3766]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type. [Please note that
declarations of interests relevant to this topic are compulsory].

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1-Your name I
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NIC

National Institute for
Health and Care Excellence

2. Name of organisation

UK Community Advisory Board (UK-CAB)

3. Job title or position

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

The UK-CAB is a network for community HIV treatment advocates across the UK. The UK-CAB has three
main aims:

1. To develop and strengthen a UK network of HIV treatment advocates. We do this using a
confidential email forum that links all members.

2. To provide expert training on current treatment issues. This includes the chance to meet with
doctors, researchers and pharmaceutical companies. We do this with regular training workshops
and by publishing all related material online.

3. To ensure there is effective community representation on formal structures that affect our care.
This includes guideline panels, research studies and national commissioning groups. All
representatives, including on the Steering Group, are elected by CAB members.

The UK-CAB is funded by grant-awarding charities and pharmaceuticals. Our funders play no role in our
strategy and aims. Our Steering Group independently set out the agenda of the CAB with feedback from
our membership, which totals more than 800 HIV treatment advocates, who are connected to more than
80 organisations who work in and with the HIV sector.

4b. Has the organisation
received any funding from the
manufacturer(s) of the
technology and/or comparator
products in the last 12

months? [Relevant

All UK-CAB funding is to support our interactive member/training meetings to enhance HIV advocates
knowledge of the latest developments in HIV research and treatment and its duration is ongoing unless
otherwise stated. The UK-CAB received funding from the following organisations:

e The manufacturer, ViiV Healthcare UK Ltd: £10,000
And the following comparator organisations:

e Gilead Sciences, Ltd: £12,987

e Janssen UK: £8,000

e Merck Sharp & Dohme (UK) Limited: £29,087 — in addition to the above we received an honorarium
to provide advice and support for the company’s current HIV and ageing project. The total figure
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manufacturers are listed in the

appraisal matrix.]

If so, please state the name of
manufacturer, amount, and

purpose of funding.

also includes a grant awarded for a Virtual HIV Treatment Activism training programme running
during 2021.

Mylan UK Healthcare Limited: £960 honorarium for an European Advisory Board meeting.

4c. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

No

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

Our submission is shaped with the views of members and with input from the following sector partners:
HIV i-Base, Positively UK, NAM (aidsmap), NAT (National AIDS Trust) and AAF (Africa Advocacy
Foundation).

Content for this submission was collated via our membership’s online network and our ongoing meetings
of the UK-CAB, the most recent of which was held 12.02.2021. We have followed this treatment
technology throughout its development process.

Where beneficial to our submission we have included evidence from these reports by Public Health
England (PHE):
e Positive Voices 2017: survey report, PHE, 2020.

e Trends in HIV testing, new diagnoses and people receiving HIV-related care in the United
Kingdom: data to the end of December 2019, PHE, 2020
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Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

HIV is a manageable long-term condition, people diagnosed today can expect to start treatment
immediately and have a life expectancy no different to those who live without the virus. The treatment also
provides protection from onwards transmission, meaning people with HIV can protect themselves and
their sexual partners. However, HIV is a complex condition and no two people with the virus are the same
or share the same experiences.

Stigma, especially internalised or self-stigma, are key barriers to people with HIV living fulfilled and happy
lives. People with HIV still face discrimination and prejudice from friends, family, their employers or when
trying to access a variety of services or facilities — from NHS healthcare to tattoo parlours. Public Health
England’s Positive Voices report identified that one in ten people with HIV have avoided seeking
healthcare when needed due to fears of stigma. Stigma cannot be underestimated: 13% of people with
HIV have not shared their HIV status with anyone outside a healthcare setting (PHE, 2020).

As people with HIV live longer comorbidities are playing an increasing role in their health. More than one
third are diagnosed with a clinical mental health disorder in their lifetime; a long-term condition in addition
to HIV has been diagnosed in more than half, with a third living with two or more (PHE, 2020).

People with HIV can often live well and happy lives until specific touch points, such as starting new
relationships, changing jobs, needing to access healthcare. The stress of ordinary life changes can be
amplified by a person’s HIV status and all that entails. Sharing your HIV status doesn’t happen once, it is
a constant throughout your life, and requires an individual to be resilient and confident with their
diagnosis, characteristics which not all people with HIV are privileged to maintain all of the time.

Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and
care available on the NHS?

The past decade has seen a number of changes to how treatment is provided. The SMART, START and
PARTNER studies impacted people by advising:

e Treatment should be for life, with no intervals or gaps in the therapy
e To start treatment immediately upon diagnosis
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e That treatment protects you AND your sexual partners

At the same time once daily pills have become more popular. To some the only reminder of HIV is their
clinic appointments and taking their daily medication.

People with HIV trust and have more confidence in their HIV care team than other areas of the NHS.
People with HIV rated their GP practice an average 6.9 out of 10, but they rate their HIV on average 9.3
out of 10 (PHE, 2020).

8. Is there an unmet need for There are approximately 19,200 people with HIV who are not virally suppressed (15%). Of these 6,600

patients with this condition? are not aware of their status (PHE, 2020). Amongst the remaining 12,600 there are potential candidates to
receive this treatment technology for the reasons listed in this submission, as well as many who are on
existing treatment. It is important to remember that there is no cure for HIV and that people need to take
their medication for life. High levels of treatment uptake do not equate to high levels of good health,
especially good mental health.

Positive Voices identified many areas of unmet need amongst the population: 20% of HIV-related needs
were unmet; 45% of other health-related needs were unmet; and 62% of social and welfare needs were
unmet. Additionally 33% said that services had been become more difficult to access over the past 2
years (PHE, 2020).

Advantages of the technology

9. What do patients or carers Impact on stigma

think are the advantages of the ¢ Removing the fear of pill-based treatment being discovered by people in the same
household/workplace etc. by replacing it with confidential and private clinic visits.

?
technology ¢ Increasing accessibility to treatment for BAME groups and young people.

Impact on mental health/wellbeing
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Improving mental wellbeing/internalised stigma by removing the daily reminder of HIV for those
with mental health concerns, depression, low mood and anxiety.

Treatment:

Providing an alternative HIV treatment to people who find it difficult to swallow pills, or to those with
a high pill burden (both from HIV and non-HIV pill-based regimens for other conditions)

Some people with HIV would simply prefer an injectable than taking a daily pill. Since the
technology was authorised in Europe and the USA it has become a ‘hot topic’ of conversation and
many people living with HIV are keen to see it made available in England.

Potential to reduce common gastro-intestinal side effects by switching away from oral medications,
as well as the challenges of some drug-drug interactions that may be reduced by a switch to non-
oral regime.

Disadvantages of the technology

10. What do patients or carers
think are the disadvantages of

the technology?

Reasons why someone may not want to use the treatment include:

The number of their clinic visits increasing from ~two per year to at least six.

Concerns about needing to switch treatments following a recent dose, i.e. how long would the tail
of the drugs used in this technology be, affecting the length of time in between switching
medication or being able to access a medication for a different condition where there is a drug/drug
interaction?

A common question is where this treatment could be accessed. Ideally we would like to see patient
choice exercised e.g. administered in community locations not just HIV clinical services.
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Patient population

11. Are there any groups of
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.

The overarching theme which connects the people who would benefit from the technology is those who

struggle with taking daily pills:

Young adults who were born with HIV. In the UK 15-24 year olds have the lowest rate of viral
suppression at 91% (PHE, 2020). This group has a different and complex relationship with their
HIV.

People who find it difficult to swallow pills.

People with multiple comorbidities and an existing high pill burden which could be eased by their
HIV medication being delivered via a long-acting injectable.

People living with HIV who fear daily pills will reveal their HIV status. This is often more prominent
in Black and minority ethnic populations, or in shared accommodation i.e. immigrant or homeless
populations.

The greater flexibility this might afford people with complex lifestyles where they may regularly
travel across time-zones and to countries where carrying their medication may be problematic.

Stigma: People with poor mental health or wellbeing who struggle with the reminder of HIV when
they take their pill on a daily basis.

Equality

12. Are there any potential
equality issues that should be

taken into account when

In the UK, HIV disproportionately impacts marginalised communities, most notably gay and bisexual men,
Black African men and women, and transgender women. Just under a third of people with HIV in the UK
are women. More than two in five people with HIV are aged 50 or over (PHE, 2020).

There is anecdotal evidence that a concern to keep HIV status confidential may be particularly prevalent
among Black and minority ethnic populations, so the technology may be particularly beneficial for them.
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considering this condition and

the technology?

Similarly, the higher rates of viral non-suppression in young people may suggest potential benefits in this
group.

Other issues

13. Are there any other issues
that you would like the

committee to consider?

This is the first HIV treatment to undergo the NICE appraisal process and therefore, our first and only
experience of engaging with NICE in this way and completing this submission.

14. To be added by technical
team at scope sign off. Note
that topic-specific questions
will be added only if the
treatment pathway or likely use
of the technology remains
uncertain after scoping
consultation, for example if
there were differences in
opinion; this is not expected to
be required for every
appraisal.]

if there are none delete
highlighted rows and renumber
below
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Key messages

15. In up to 5 bullet points, please summarise the key messages of your submission:

e HIVis along-term manageable condition but people with HIV still experience significant issues, especially regarding stigma.
e There are no alternatives to pill-based treatment or methods for people to take their treatment more privately or confidentially.
e This technology will benefit marginalised groups, especially those experiencing stigma, mental health or wellbeing issues.

e There are few disadvantages to the technology, and none are of severe concern.

e |tis abundantly clear that the HIV population in England want to see the commissioning of the technology.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.

Your privacy
The information that you provide on this form will be used to contact you about the topic above.
[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the
published literature.

To help you give your views, please use this questionnaire. You do not have to answer every question — they are prompts to guide you. The
text boxes will expand as you type.

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 13 pages.

About you

1. Your name _

2. Name of organisation National HIV Nurses Association (NHIVNA)

3. Job title or position HIV Clinical Services Manager and Advanced Clinical Nurse Practitioner
(respectively)
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4. Are you (please tick all that < an employee or representative of a healthcare professional organisation that represents clinicians?

apply): XI  aspecialist in the treatment of people with this condition?
] a specialist in the clinical evidence base for this condition or technology?

[]  other (please specify):

5a. Brief description of the NHIVNA represents HIV nurses in the UK. Its members are nurses and other allied professionals whose
e . work supports people living with HIV. We provide support and education and encourage research amongst
organisation (including who
members.
funds it).
4b. Has the organisation Funding received from ViiV: £1377.89

received any funding from the | Purpose: ViiV travel bursary

manufacturer(s) of the Funding received from ViiV: £30,000

technology and/or comparator | Purpose: Sponsorship of NHIVNA Conference 2020 (funding for ViiV exhibition stand and ViiV conference
products in the last 12 delegates and sponsorship of venue, catering, and equipment).
NOTE: NHIVNA annual conference 2020 was cancelled due to the COVID-19 pandemic and funds were

?
months? [Relevant held over for spend on NHIVNA virtual conference 2021, held on 16—17 June 2021.

manufacturers are listed in the

appraisal matrix.]

If so, please state the name of
manufacturer, amount, and

purpose of funding.
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5c. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

No

The aim of treatment for this condition

6. What is the main aim of
treatment? (For example, to
stop progression, to improve
mobility, to cure the condition,
or prevent progression or
disability.)

To suppress HIV infection and therefore preserve an individual’'s immune function
To stop progression of HIV infection into AIDS
To prevent onward transmission of HIV infection

To improve and maintain good quality of life for people living with HIV

7. What do you consider a
clinically significant treatment
response? (For example, a
reduction in tumour size by

x cm, or a reduction in disease

activity by a certain amount.)

A reduction in HIV viral load to <200 copies

Maintenance of CD4 cell count >200

Reduction in HIV incidence in a population

Reduction in number of individuals whose HIV infection develops into AIDS

8. In your view, is there an

unmet need for patients and

Yes, for some patients. A small number of individuals are unable to, or have difficultly, adhering
to daily oral ART. These patients will, on the whole, not meet the criteria for long acting
injectables and yet they would benefit greatly from this form of ART.
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healthcare professionals in this

condition?

What is the expected place of the technology in current practice?

9. How is the condition

currently treated in the NHS?

In specialist centres that provide treatment and care for people living with HIV. This includes:
e The provision of oral ART
e Blood test monitoring
e Screening for opportunistic infections and STls
e Support around living with HIV and support around adherence to ART, if needed

e Support from HIV community nurses (in some areas)

Are any clinical
guidelines used in the
treatment of the
condition, and if so,
which?

e British HIV Association treatment guidelines
e NHSE Service Specification for HIV

Is the pathway of care
well defined? Does it
vary or are there
differences of opinion
between professionals
across the NHS? (Please
state if your experience is
from outside England.)

e Services are run in line with NHSE Service Specification which aims to harmonise services
across the country

e BHIVA provide guidelines for ART prescribing but services also follow local policy, e.g., in the
local area and/or hospital trust

e There are often individual differences of opinion regarding ART prescribing based on
professional experience and experience within individual organisations
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o What impact would the
technology have on the
current pathway of care?

o Patients routinely attend an HIV service twice a year. This technology would require patients to
attend every two months, which would have an impact on number of staff needed, space
required and the amount of time patients spend in a service or with a clinician.

10. Will the technology be

used (or is it already used) in

o It will still be used within the current service specification for HIV clinical practice but this
approach to providing ART is different to current practice. Current practice involves prescribing
oral ART which a patient self-administers outside of the service and is monitored every six
months. As this technology requires administration of an IM injection, it will alter the way
treatment is administered and taken by patients. As mentioned above, as the number of patients

the same way as current care

in NHS clinical practice?

who use this technology increases and so will the number of staff, and amount of time and
resources.

How does healthcare
resource use differ
between the technology
and current care?

As mentioned above, there will be a potential need for more staff, time and space to introduce
this technology into HIV clinical practice.

In what clinical setting
should the technology be
used? (For example,
primary or secondary
care, specialist clinics.)

Predominantly in specialist HIV services but there is definite potential for this technology to be
used in the community (in patients’ homes, for example) particularly for people who may have
difficulty attending a hospital.

What investment is
needed to introduce the
technology? (For
example, for facilities,
equipment, or training.)

Potential need for initial investment in training as the new technology is introduced

The technology is likely to be administered by nurses (either in a clinic or the community) and so
increased investment in the nursing workforce would be needed

If patients are to be attending a service more than twice a year (current practice), then an
investment in space to accommodate this increase in numbers would be needed.

11. Do you expect the

Current HIV care in England is of a high standard and most people adhere to oral ART well. This
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technology to provide clinically
meaningful benefits compared

with current care?

is reflected in the high uptake of ART and retention in care across HIV services in the country.

This technology may provide benefits for people who are, for a variety of reasons, unable to
adhere to oral ART.

o Do you expect the
technology to increase
length of life more than
current care?

For those who already take oral ART well — no

For a small number of individuals who do not take oral ART — potentially.

o Do you expect the
technology to increase
health-related quality of
life more than current
care?

As above.

Some patients feel that a daily dose of oral ART is a ‘daily reminder’ of their HIV status so
removing this may improve QoL for some patients.

12. Are there any groups of
people for whom the
technology would be more or
less effective (or appropriate)

than the general population?

This technology may be useful for people who are unable to tolerate oral ART or may prefer not
to take a daily oral tablet. We believe this to be a small number of people living with HIV in
England.

We certainly believe the technology has the potential, with the support of specialist clinicians, to
benefit the lives of people with complex needs (such as homelessness, chronic mental health
issues, drug and alcohol dependency), which are impacting on their ability to adhere to daily oral
ART.

e The use of the technology

13. Will the technology be
easier or more difficult to use

for patients or healthcare

Likely more difficult than current care due to the increase in resources needed as mentioned
above.

Extra contacts with a clinician (either in a clinic or the community) might be more difficult for
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professionals than current
care? Are there any practical
implications for its use (for
example, any concomitant
treatments needed, additional
clinical requirements, factors
affecting patient acceptability
or ease of use or additional

tests or monitoring needed.)

patients to schedule.

Some patients might find having an injection more ‘difficult’ than taking an oral medication
although conversely some people might find this ‘easier’ due to adherence issues mentioned
above.

Patients prescribed this technology will be required to have contact with a clinician on a regular
and routine basis. This will require careful monitoring by the clinician and the patient (e.g., to
ensure that the injections are administered at the correct time intervals) and appropriate follow-up
if a patient does not adhere to the recommended treatment plan. At present, patients are
routinely monitored every six months but this technology may increase the amount of monitoring
needed (blood tests being the main way of monitoring HIV treatment), which may affect patient
acceptability.

14. Will any rules (informal or
formal) be used to start or stop
treatment with the technology?
Do these include any

additional testing?

Initially, patients will be required to start with a course of oral treatment to check for side effects
and tolerability of the ART regimen. This may be inappropriate and/or unacceptable to some
patients due to the issues mentioned above.

If a patient misses an injection date they may ‘bridge’ with oral treatment (if acceptable/
appropriate) but if they are subsequently ‘lost to follow-up’ and not taking any ART, then further
testing (particularly for drug resistance) would be required.

15. Do you consider that the
use of the technology will
result in any substantial health-
related benefits that are
unlikely to be included in the

quality-adjusted life year
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(QALY) calculation?

16. Do you consider the
technology to be innovative in
its potential to make a
significant and substantial
impact on health-related
benefits and how might it
improve the way that current

need is met?

For a small number of patients, with specialist support, this technology has the potential to improve health-
related benefits. For example, NHIVNA members were involved in initiating a patient onto injectable ART.
This patient was accepted on compassionate grounds. For the first time they reached undetectable levels
and the injectable ART were administered in the patient’s home each month. This has transformed the

patient’s life and significantly reduced the risk of onward transmission.

o Is the technology a ‘step-
change’ in the
management of the
condition?

Potentially, for a small number of patients but not for the majority of people who adhere well to oral ART.

o Does the use of the
technology address any
particular unmet need of
the patient population?

As above.

17. How do any side effects or
adverse effects of the
technology affect the

management of the condition

Intramuscular injections carry the risk of infection site pain, swelling and infection. These may impact on a

patients’ QoL.
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and the patient’s quality of life?

Sources of evidence

18. Do the clinical trials on the
technology reflect current UK

clinical practice?

In term of outcomes measured, yes; however, this is the first time that an injectable medication has been
used as routine ART so it is hard to compare the results directly to current practice. It is reassuring that, in

terms of viral suppression, this technology is as effective as oral ART.

o If not, how could the
results be extrapolated to
the UK setting?

o What, in your view, are
the most important
outcomes, and were they
measured in the trials?

Viral suppression

Patient satisfaction with and acceptability of the technology

o If surrogate outcome
measures were used, do
they adequately predict
long-term clinical
outcomes?

o Are there any adverse
effects that were not
apparent in clinical trials
but have come to light
subsequently?

Professional organisation submission
Cabotegravir and rilpivirine for treating HIV-1 [ID3766]

9 of 11




N I C National Institute for
Health and Care Excellence

19. Are you aware of any
relevant evidence that might
not be found by a systematic

review of the trial evidence?

20. How do data on real-world
experience compare with the

trial data?

Equality

21a. Are there any potential People who may benefit from this technology may be marginalised due to gender, sexuality, ethnicity,

equality issues that should be | socio-economic status and other social determinants that impact on their health and/or ability to access HIV

taken into account when services. We believe that it is vital that any implementation of this technology prioritises these marginalised
considering this treatment? people over those living with HIV who might be considered ‘stable’, i.e., they have no problem with, and are

happy taking, oral ART.

21b. Consider whether these New and innovative technologies are often taken up by people who are well informed and fully engaged
issues are different from issues | with a service. Although this technology may be useful for a small number of people in this group, we
with current care and why. believe that its main potential lies in its ability to engage the small number of people with HIV in England

who do not, or will not, take oral ART and have difficulty engaging with HIV services because of this.
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Key

messages

24. In up to 5 bullet points, please summarise the key messages of your submission.

Investment in nursing workforce needed if widespread use of the technology is to be introduced.

Use of this technology in patients with complex needs is vital, as is the specialist support to ensure this.
Most people with HIV in England adhere well to oral ART and are likely to continue to do so.

This technology will increase the amount and level of resources needed to deliver an HIV service.
Ensuring equality and access to this technology in marginalised groups is vital.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.

Your privacy
The information that you provide on this form will be used to contact you about the topic above.
[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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1. EXECUTIVE SUMMARY

This summary provides a brief overview of the key issues identified by the evidence review
group (ERG) as being potentially important for decision making. If possible, it also includes the ERG’s
preferred assumptions and the resulting incremental cost effectiveness ratios (ICERs).

Section 1.1 provides an overview of the key issues. Section 1.2 presents the key model outcomes.
Section 1.3 discusses the decision problem, Section 1.4 issues related to the clinical effectiveness, and
Section 1.5 issues related to the cost effectiveness. Other key issues are discussed in Section 1.6 while
a summary in presented in Section 1.7.

Background information on the condition, technology and evidence and information on key as well as
non-key issues are in the main ERG report, see sections 2 (decision problem), 3 (clinical effectiveness),
and 4 (cost effectiveness) for more details.

All issues identified represent the ERG’s view, not the opinion of the National Institute for Health and
Care Excellence (NICE).

1.1 Overview of the ERG’s key issues

Table 1.1: Summary of key issues

ID | Summary of issue Report sections

1 | Concerns regarding English language and date limits used in the Executive
literature searches, the sensitivity of the search strategies, and the summary:
currency of the literature searches Table 1.2

Main report:
Sections 3.1.1 and

4.1.1
2 | Lack of head-to-head evidence and limited reporting of evidence Executive
between CAB LA + RPV LA (Q2M) and ART therapy summary:
Table 1.3

Main report:
Section 3.2.1 and
325

3 | Unclear generalisability of the results to patients in the UK NHS setting | Executive
summary:

Table 1.5

Main report:
Section 3.6

4 Exclusion of case-control studies from the clinical effectiveness Executive
(effectiveness and safety) review summary:

Table 1.6
Main report:
Section 3.1.2
5 | Pooling of ATLAS and FLAIR Executive
summary:
Table 1.7
Main report:
Section 3.3

12



CONFIDENTIAL UNTIL PUBLISHED

ID | Summary of issue Report sections

6 | All oral ARTs are assumed to have a similar efficacy Executive
summary:

Table 1.8
Main report:
Section 3.3

7 | Non-significance interpreted as non-inferiority Executive
summary:

Table 1.9
Main report:
Section 3.4

8 | Cost of basket of comparators Executive
summary:

Table 1.10
Main report:
Section 4.2.9

9 | Adherence assumptions Executive
summary:
Table 1.11
Main report:
Section 4.2.6.4
10 | Utility advantage for patients taking CAB LA + RPV LA Executive
summary:
Table 1.12
Main report:
Section 4.2.8.2
ART = antiretroviral therapy; CAB = cabotegravir; LA = long-acting; NHS = National Health Service;

NNRTI = non-nucleoside reverse transcriptase inhibitor; Q2M = given every 2 months; RPV = rilpivirine;
UK = United Kingdom

1.2 Overview of key model outcomes

NICE technology appraisals compare how much a new technology improves length (overall survival)
and quality of life in a quality-adjusted life year (QALY). ICER refers to the ratio of the extra cost for
every QALY gained.

Overall, the technology is modelled to affect QALY's by:
e Increasing time spent in higher cluster of differentiation (CD) four count health states
e Reducing the incidence of AIDS-defining events (ADEs)
e Increased utility due to preference for long-acting treatment over standard antiretroviral
therapy (ART)

Overall, the technology is modelled to affect costs by:

e Lower drug acquisition costs than current treatments
e Increasing time spent in higher CD4 count health states

The modelling assumptions that have the greatest effect on the outcomes are:

e Assumptions regarding adherence
e The cost of the basket of comparators

13
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Reduction or removal of the utility advantage for long-acting cabotegravir (CAB LA) + long-
acting rilpivirine (RPV LA)

The decision problem: summary of the ERG’s key issues

The decision problem addressed in the company submission (CS) is broadly in line with the final scope
issued by NICE.

However, there were some notable differences:

14

The population addressed in the decision problem is narrower as it requires a “treatment switch
due to non-virologic reasons”, see section 4.2.3 for further details. As detailed in section 3.2.3,
mutation K103N was allowed in the three studies informing large parts of the CS.

The relevant comparator treatment regimen consists of the variety of oral ART regimens that
are given as second-line (or further) treatment to patients who switched their first-line (or other
previous) treatment due to non-virologic reasons related specifically to the challenges of oral
therapy, see sections 4.2.4, 4.2.9.1, and 6.1.3.1 of the main body of the report as well as key
issue 8 (Table 1.9).

A number of outcomes specified in the NICE scope were not assessed in the trials included in
the CS, including treatment-emergent resistance, acquired immunodeficiency
syndrome (AIDS)-defining events, and comorbidities (see Table 3.11 in section 3.2.5).

The clinical effectiveness evidence: summary of the ERG’s key issues

The ERG identified a number of concerns with the evidence presented on the clinical effectiveness:

Key issue 1 — Concerns regarding the literature searches (see Table 1.2)

Key issue 2 — Lack of evidence (see Table 1.3)

Key issue3 — Unclear generalisability to United Kingdom (UK) National Health
Service (NHS) setting (see Table 1.4)

Key issue 4 — Exclusion of case-control studies (see Table 1.5)

Key issue 5 — Pooling of ATLAS and FLAIR (see Table 1.6)

Key issue 6 — Assumption that all oral ARTSs have similar efficacy (see Table 1.7)

Key issue 7 — Non-significance interpreted as non-inferiority (see Table 1.8)

Table 1.2: Key issue 1 — Concerns regarding English language and date limits used in the

literature searches, the sensitivity of the search strategies, and the currency of the literature

searches
Report section Sections 3.1.1 and 4.1.1
Description of issue and The ERG identified a number of issues regarding the search
why the ERG has strategies:
identified it as important e Limiting searches to English language may have

introduced language bias

e  Only studies published 2000 and later were included

¢ Combining five search facets of search terms reduced the
sensitivity of the searches

e  Only generic antiretroviral drug terms were included, i.e.
no named drugs were included, including the two of
specific interest to this submission: cabotegravir and
rilpivirine
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Report section

Sections 3.1.1 and 4.1.1

e Relevant EMTREE indexing terms were missing from
the Embase search strategy, e.g. ‘Human
immunodeficiency virus/’

e Inclusion of more synonyms would have improved the
sensitivity of the searches

e Use of study design filters in the Cochrane Library
unnecessarily restricted the retrieved results

e No separate search for safety outcomes was conducted,
cf. key issue 5

o The searches were conducted in April 2020, no update
was performed before the submission

Potentially relevant studies might have been missed.

What alternative approach
has the ERG suggested?

Searches should have been performed prior to submission.
Conduct and reporting should have followed best practice.

What is the expected effect
on the cost effectiveness
estimates?

Uncertain as it is unclear how many publications, if any, have
been missed and what these reported.

What additional evidence
or analyses might help to
resolve this key issue?

Update searches following best practice would increase the
likelihood that the submission is based on the best available
evidence, including separate searches for safety outcomes.

ART = antiretroviral therapy; CAB = cabotegravir; ERG = Evidence Review Group; LA = long-acting;
Q2M = given every 2 months; RPV = rilpivirine

Table 1.3: Key issue 2 — Lack of head-to-head evidence between CAB LA + RPV LA (Q2M) and

ART therapy

Report section

Sections 3.2.1 and 3.2.5

Description of issue and
why the ERG has
identified it as important

The decision problem (sections 2.2 and 2.3; Table 2) specifies
the comparison between CAB LA + RPV LA (with oral lead-in
therapy) and ART therapy. Furthermore, the company specifies
that, in accordance with current marketing authorisation, only the
every two month dosing schedule (Q2M) will be made available
in the UK. However, the company did not identify any studies
which included the comparison of CAB LA + RPV LA (Q2M)
and ART therapy. Lack of head-to-head comparison restricts the
comparability of the interventions. Moreover, the CS reports
limited evidence for the outcomes included in the NICE scope
allowing the comparison between CAB LA + RPV LA (Q2M)
and ART therapy.

What alternative approach
has the ERG suggested?

Future studies should include the comparison of interest to assess
the clinical effectiveness and safety of intervention.

What is the expected effect
on the cost effectiveness
estimates?

The direct comparison between the intervention and control, in a
well performed clinical study, can reduce the uncertainty around
the clinical effectiveness and safety estimates used to inform the
economic model.

What additional evidence
or analyses might help to
resolve this key issue?

Use of direct evidence rather than indirect evidence will help
reducing the uncertainty of the estimates.
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Report section

Sections 3.2.1 and 3.2.5

ART = antiretroviral therapy; CAB = cabotegravir; CS = company submission; ERG = Evidence Review
Group; LA = long-acting; NICE = National Institute for Health and Care Excellence; Q2M = given every
2 months; RPV =rilpivirine; UK = United Kingdom

Report section

Section 3.6

Description of issue and
why the ERG has
identified it as important

As discussed in the CS (section B.2.13.4), the regimens used in
ATLAS and FLAIR studies are not fully representative of
currently used ART regimens in the UK NHS setting. This can
substantially affect the generalisability of the results for the
comparison of ART therapy vs. CAB LA + RPV LA (Q2M). The
company states, however, that “(...) the regimens used as
comparators in ATLAS and FLAIR are considered to have
comparable efficacy to currently used regimens, given that non-
inferiority trials are the norm for ART in HIV.”

What alternative approach
has the ERG suggested?

ERG suggests providing additional evidence (if available) to
confirm that comparators in ATLAS and FLAIR trials are
comparable to currently used regimens in the UK NHS setting.

What is the expected effect
on the cost effectiveness
estimates?

The cost effectiveness estimates could be not applicable to the
UK NHS setting in situations where comparability between
comparators of ATLAS and FLAIR studies and currently used
regimens in the UK NHS setting cannot be established.

What additional evidence
or analyses might help to
resolve this key issue?

The ERG suggests providing additional evidence (if available) to
confirm that comparators in ATLAS and FLAIR trials are
comparable with currently used regimens in the UK NHS setting.

UK = United Kingdom

ART = antiretroviral therapy; CAB = cabotegravir; CS = company submission; ERG = Evidence Review
Group; LA =long-acting; NHS = National Health Service; Q2M = given every 2 months; RPV =rilpivirine;

Table 1.5: Key issue 4 — Exclusion of case-control studies

Report section

Section 3.1.2

Description of issue and
why the ERG has
identified it as important

Table 5 in Appendix D of the CS indicated that case-control
studies were not eligible for inclusion in the clinical
effectiveness review. The objectives of the clinical effectiveness
review included evaluation of both effectiveness and safety
outcomes. It is possible that relevant data on safety were missed
through the exclusion of case-control studies and therefore the
presented evidence may not be complete.

What alternative approach
has the ERG suggested?

It would be preferable to allow the inclusion of case-control
studies for the clinical effectiveness review.

What is the expected effect
on the cost effectiveness
estimates?

Since no utility decrements were applied for safety (adverse
events), it is likely that the cost effectiveness estimates derived
from the company’s submitted model would not change with
additional available data on safety. However, a more complete
review of the safety data, i.e. including evidence from case-
control studies, may provide information to suggest that a
different approach is required to account for differences between
intervention and comparator groups in terms of safety.

Table 1.4: Key issue 3 — Unclear generalisability of the results to patients in the UK NHS setting
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Report section

Section 3.1.2

What additional evidence
or analyses might help to
resolve this key issue?

The ERG suggests that relevant evidence on safety from case-
control studies should be included in order to have access to all
available, relevant evidence.

CS = company submission; ERG = Evidence Review Group

Table 1.6: Key issue 5 — Pooling of ATLAS and FLAIR

Report section

Section 3.3

Description of issue and
why the ERG has
identified it as important

An indirect treatment comparison (ITC) combined the patients in
ATLAS and FLAIR into a single larger population for analysis.
As there are substantial differences between the two studies,
including the comparator treatment and use of a run-in period,
this is an inappropriate analysis method. It is likely that the
standard error of all effect estimates derived from the ITC are
underestimated as a result. While the ERG recognises that the
pooled analysis was pre-planned, the studies should have been
meta-analysed rather than pooled.

What alternative approach
has the ERG suggested?

The effect estimates for ATLAS and FLAIR should be combined
in a random-effects meta-analysis, rather than combined as a
single analytic population.

What is the expected effect
on the cost effectiveness
estimates?

Unknown. Any effect estimates are unlikely to change
substantially, but the standard errors on all estimates may
increase.

What additional evidence
or analyses might help to
resolve this key issue?

The ERG suggests using random-effects meta-analysis to
combine ATLAS and FLAIR in the ITC, rather than using results
from a pooled analysis.

ERG = Evidence Review Group; ITC = indirect treatment comparison

Table 1.7: Key issue 6 —All oral ARTSs are assumed to have a similar efficacy

Report section

Section 3.3

Description of issue and
why the ERG has
identified it as important

The CS assumes all oral ARTs have a similar efficacy. Given the
very high efficacy of all current ART, the ERG has no specific
issues with this statement and as such believe the use of a match-
adjusted indirect comparison (MAIC) without a full network
meta-analysis (NMA) is likely justified in this case. However,
should the efficacy of ART used in the NHS be shown to be
different to the ART used in ATLAS/FLAIR, then a NMA would
be indicated.

What alternative approach
has the ERG suggested?

No other approach at this time, though a full NMA would be
indicated if the efficacy of ART used in the NHS is shown to be
different to the efficacy of ART used in ATLAS/FLAIR.

What is the expected effect
on the cost effectiveness
estimates?

Unknown, it would depend on whether the efficacy of ART used
in the NHS is higher or lower than the ART used in
ATLAS/FLAIR.

What additional evidence
or analyses might help to
resolve this key issue?

Without further evidence showing the ART used in the NHS is

different to ART used in ATLAS/FLAIR, the ERG believes no

additional evidence or analyses are necessary. However, if such
evidence becomes available, then a full NMA may be indicated
to compare the efficacy of cabotegravir with all ARTSs currently
used in the NHS.
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Report section

Section 3.3

ART = antiretroviral therapy; CS = company submission; ERG = Evidence Review Group; MAIC = match-
adjusted indirect comparison; NHS = National Health Service; NMA = network meta-analysis

Table 1.8: Key issue 7 — Non-significance interpreted as non-inferiority

Report section

Section 3.4

Description of issue and
why the ERG has
identified it as important

The company refers to the results as showing that CAB + RPV
LA Q2M was, in fact, non-inferior or not different to “current
ART”. As the ITC is imprecise, and as the ITC was not designed
as a non-inferiority analysis with defined non-inferiority
margins, non-significance cannot be interpreted as non-
inferiority, only imprecision. From the ITC, we believe the
interpretation should be that there is no current evidence that
CAB + RPV LA Q2M is inferior to “current ART”, and that we
cannot be certain that CAB + RPV LA Q2M is non-inferior to
“current ART”.

What alternative approach
has the ERG suggested?

The ERG suggests that the company replaces all claims in the CS
that the ITC demonstrates CAB + RPV LA Q2M is non-inferior
or not different to “current ART” with appropriate claims, i.e.
that the ITC neither demonstrates that CAB + RPV LA Q2M is
non-inferior nor inferior to “current ART”, and interpret the
effect estimates and confidence intervals appropriately.

What is the expected effect
on the cost effectiveness
estimates?

None — this issue is the interpretation rather than estimation of
effect estimates.

What additional evidence
or analyses might help to
resolve this key issue?

Appendix L of the company submission states that “a head-to-
head study assessing non-inferiority in efficacy of CAB + RPV
O8W [LA Q2M] versus bictegravir/emtricitabine/tenofovir
alafenamide is currently planned”. This planned study would
ideally provide evidence of the non-inferiority or otherwise of
CAB + RPV LA Q2M.

ART = antiretroviral therapy; CAB = cabotegravir; CS = company submission; ERG = Evidence Review
Group; ITC = indirect treatment comparison; LA = long-acting; Q2M = given every 2 months
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The company’s cost effectiveness results are presented in section 5, the ERG’s summary and detailed
critique in section 4, and the ERG’s amendments to the company’s model and results are presented in
section 6. A full summary of the cost effectiveness evidence review conclusions can be found in

The cost effectiveness evidence : summary of the ERG’s key issues

section 6.4 of this report. The key issues in the cost effectiveness evidence are discussed in Tables 1.9

to 1.11.

Table 1.9: Key issue 8 — Cost of basket of comparators

Report section

Sections 4.2.4 and 4.2.9

Description of issue and
why the ERG has
identified it as important

Cost of ‘basket of comparators’ is uncertain.

The cost savings associated with the use of CAB LA + RPV LA
depend on assumptions regarding the cost of the ‘basket of
comparators’. The ERG is not aware of such evidence being
available on the specific treatments that are currently provided to
patients that would otherwise receive CAB LA + RPV LA if it
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Report section

Sections 4.2.4 and 4.2.9

were available, and therefore the average cost of these treatments
remains uncertain.

What alternative approach
has the ERG suggested?

The ERG performed a series of scenario analyses where
alternative costs are assumed for the ‘basket of comparators’,
which are based on the cost bands of ART regimens used by
patients who switch treatment in the Midlands and East region.

What is the expected effect
on the cost effectiveness
estimates?

In these scenarios the incremental costs varied between -
and - when using the lowest and highest alternative costs
for the ‘basket of comparators’, respectively. CAB LA + RPV
LA remained dominant over oral ARTs in all scenarios except
when using the costs of Band 0, Band 1 or Bands 0, 1, 2, 3 and
4 (weighted average excluding Truvada-based regimens) which
resulted in ICERs of -% or Il per QALY
gained, respectively. This highlights the sensitivity of the results
to alternative assumptions on the costs of the ‘basket of
comparators’.

What additional evidence
or analyses might help to
resolve this key issue?

This issue could be resolved if evidence would be available on
the specific treatments that are currently provided to patients that
would otherwise receive CAB LA + RPV LA if it were available,
and which proportion of patients would receive each treatment.

ART = antiretroviral therapy; CAB = cabotegravir; ERG = Evidence Review Group; LA = long-acting

Table 1.10: Key issue 9 — Adherence assumptions

Report section

Section 4.2.6.4

Description of issue and
why the ERG has
identified it as important

Uncertainty regarding assumptions on the reduction in adherence
for oral ART regimens.

The company used an estimate for the proportion of patients not
meeting a predefined cut-off value for adherence of >95% as an
input for an estimated linear relationship between an individual’s
percentage adherence and percentage of patients experiencing
viral suppression. Literature indicates that adequate viral
suppression may still be achieved with adherence levels that are
substantially lower than 95%. The reduction in adherence for the
first modelled treatment line appears to have been modelled as a
monthly probability of viral rebound (inadequate suppression)
and switching treatment regimen. This is the single determinant
of the difference between intervention and comparator in how
patients transition through the model, but no explanation nor
justification was provided by the company on this important
aspect.

What alternative approach
has the ERG suggested?

The ERG has used a lower estimate for the reduction in
adherence, which is based on a stricter definition of suboptimal
adherence that would correspond to a cut-off value of 71%.
However, the appropriateness of using this value as an input for
the estimated relationship between adherence and viral
suppression remains uncertain. The appropriateness of using the
reduction in adherence as a monthly probability of viral rebound
and switching treatment regimen remains uncertain.
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Report section

Section 4.2.6.4

What is the expected effect
on the cost effectiveness
estimates?

CAB LA + RPV LA remained dominant over oral ART
regimens, both when the lower estimate was used and when no
reduction in adherence was assumed.

What additional evidence
or analyses might help to
resolve this key issue?

This issue could be resolved if evidence would be available on
either:

o the proportions of patients in the UK not meeting a predefined
cut-off for adherence and the proportion of patients not
achieving adequate viral suppression above and below that
cut-off, or

o the proportion of patients achieving different levels of
individual adherence plus the relationship between individual
adherence and adequacy of viral suppression.

The ERG is not aware of such evidence being available.

Explanation and justification should be sought from the company

on the apparent implementation of the reduction in adherence for

the first modelled treatment line.

UK = United Kingdom

ART = antiretroviral therapy; CAB = cabotegravir; ERG = Evidence Review Group; LA = long-acting;

Table 1.11: Key issue 10 — Utility advantage for patients taking CAB LA + RPV LA

Report section

Section 4.2.8.2

Description of issue and
why the ERG has
identified it as important

Between-treatment differences in short form — six

dimensions (SF-6D) utility scores of - were observed
between patients taking CAB LA + RPV LA versus ART in the
ATLAS/FLAIR data. The ERG felt the presence/size of this
utility advantage was uncertain due to potential biases in this
estimate which could favour CAB LA + RPV LA, including
higher drop-out in HRQoL reporting in the CAB LA + RPV LA
group versus the ART group and that injection site reactions may
have been missed in the HRQoL data collection.

Reducing or removing the utility advantage for cabotegravir has
a substantial impact on the incremental QALY's gained.

What alternative approach
has the ERG suggested?

The ERG did not remove this assumption from the base-case, as
a difference is suggested by the HRQoL data. The ERG simply
wanted to raise and examine potential uncertainties and biases in
the data.

What is the expected effect
on the cost effectiveness
estimates?

Halving the size of the utility advantage resulted in the
incremental QALY's dropping from to . Removing
the treatment related utility advantage altogether decreased the
incremental QALY to ﬁ although CAB LA + RPV LA still
remained dominant in all scenarios, with incremental QALY's
remaining positive.

What additional evidence
or analyses might help to
resolve this key issue?

This uncertainty would be reduced by improved HRQoL data
collection in the future.

ART = antiretroviral therapy; CAB = cabotegravir;, ERG = Evidence Review Group; HRQoL = health-
related quality of life; LA = long-acting; QALY = quality-adjusted life year; SF-6D = short form-six
dimensions; UK = United Kingdom
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1.6 Other key issues: summary of the ERG’s view

All key issues have been summarised above.

1.7 Summary of the ERG’s view

Table 1.13 provides the incremental results of both the company’s and ERG’s preferred base-cases, as
well as the impact of each ERG assumption change applied individually to the company base-case. The
ERG base-case change which had the largest impact was reducing the assumed reduction in adherence
for oral ART relative to CAB LA + RPV LA from 25.6% to 10.1%. The probabilistic results were
consistent with the deterministic results.

The scenarios which had the largest impact on results were those surrounding adherence assumptions,
the cost of the basket of comparators and reducing or removing the utility advantage applied to patients
receiving CAB LA + RPV LA.
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Table 1.12: Summary of ERG’s preferred assumptions and ICER

Scenario Incremental Incremental ICER
cost QALYs

Company’s base case - - Dominant

Reducing the assumed reduction in I N Dominant

adherence to oral ART from 25.6% to 10.1%

Probability of onwards transmission for _ - Dominant

MSM patients with an undetectable viral

load from 0.031% to 0%

ERG’s preferred base-case - - Dominant

men; QALY = quality adjusted life year

ART = antiretroviral therapy; ICER = incremental cost effectiveness ratio, MSM = men who have sex with
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2. CRITIQUE OF COMPANY’S DEFINITION OF DECISION PROBLEM

Table 2.1: Statement of the decision problem (as presented by the company)

Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the final
NICE scope

ERG comment

considered include:

e Maintenance of virological
suppression

exception of comorbidities.

Note that preference for and
satisfaction with the long-acting

not considered as outcomes in the
appraisal because with most
regimens (including the intervention

Population “Adults with HIV-1 infection | As per the marketing Specificity added to align with the The population addressed in
who are virologically authorisation, i.e. adults who are | final marketing authorisation the decision problem is
suppressed on a stable regimen | virologically suppressed (HIV-1 narrower as it requires a
and who have not shown prior | RNA <50 copies /ml) on a stable “treatment switch due to non-
virological failure due to drug | antiretroviral regimen without virologic reasons”.
resistance to INTI/INIs” [sic]. | present or past evidence of viral It should be noted that

resistance to, and no prior patients with K103N
virological failure with, agents (NNRTIs resistance-

of the NNRTI and INI class 1, associated) mutation were
who require a treatment switch included. See section 2.1 for
due to non-virologic reasons. details.

Intervention “Cabotegravir long-acting and | As NICE scope N/A No comment
rilpivirine long-acting
injections with oral lead-in
therapy”

Comparator(s) | “Antiretroviral treatment A basket of those antiretroviral | These are considered as established The company used a basket
(established clinical regimens likely to be used as ART for the population in question i.e. | of antiretroviral treatments as
management such as an switch regimens for virally those people living with HIV who are | comparator which adds
integrase inhibitor-based suppressed people living with most likely to benefit from a long- uncertainty, see section 2.3
regimen)” HIV who are eligible for a acting, non-oral alternative for details.

switch to CAB LA + RPV LA, maintenance therapy.
if CAB LA + RPV LA were not
available.
Outcomes “The outcome measures to be As NICE scope, with the e Treatment-related comorbidities are | A number of outcomes

specified in the NICE scope
have not been addressed, as
detailed in section 2.4.
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the final
NICE scope

ERG comment

e CD4+ T-cell levels

e Treatment-emergent
resistance

o Adherence to treatment
regimen

e AIDS-defining events

e Mortality

o Comorbidities

e Adverse events (including
inflammation)

o Health-related quality of
life.”

regimen, as captured within the
pivotal RCTs with patient-
reported outcome instruments
(PROs), is also included.

and the comparators) treatment-
related comorbidities are no longer
an important feature of treatment
and do not generally feature in
treatment decision-making.

Economic
analysis

“The reference case stipulates
that the cost effectiveness of
treatments should be expressed
in terms of incremental cost
per quality-adjusted life year.
The reference case stipulates
that the time horizon for
estimating clinical and cost
effectiveness should be
sufficiently long to reflect any
differences in costs or
outcomes between the
technologies being compared.

e Costs will be considered
from an NHS and Personal
Social Services
perspective.”

As per reference case.

To fully capture the survival
benefits of a successful
antiretroviral regimen, non-
curative nature of treatment and
the requirement for lifelong
maintenance of treatment, a
lifetime perspective (up to 80
years from model initiation) has
been adopted (alternative time
horizons are available [1-80
years])

o The base case analysis is run
until last participant has died,
which is significantly less
than 80 years.

N/A

The economic analysis was

in line with the NICE
reference case.
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the final
NICE scope

ERG comment

Subgroups to
be considered

“Guidance will only be issued
in accordance with the
marketing authorisation.
Where the wording of the
therapeutic indication does not
include specific treatment
combinations, guidance will be
issued only in the context of
the evidence that has
underpinned the marketing
authorisation granted by the
regulator.

As NICE scope

N/A

Although not pre-specified,
results for some subgroups
were reported, see

section 2.5.

Special
considerations
including
issues related
to equity or
equality

None specified.

Not reported.

N/A

No comment

Based on Table 1 of the CS!
ART = antiretroviral therapy; CAB = cabotegravir; CD = cluster of differentiation; CS = company submission; ERG = Evidence Review Group; HIV-1= human
immunodeficiency virus type 1; INI = integrase inhibitor; INSTI = integrase strand transfer inhibitor; LA = long-acting; N/A = not applicable; NHS = National Health Service;
NICE = National Institute for Health and Care Excellence; PRO = patient-reported outcome; RNA = ribonucleic acid; RPV = rilpivirine
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2.1 Population

The population addressed in the decision problem is narrower as it requires a “treatment switch due to
non-virologic reasons”, see section 4.2.3 for further details.

The decision problem addressed in the CS included participants without present or past evidence of
viral resistance to, and no prior virological failure with, agents of the non-nucleoside reverse
transcriptase inhibitor (NNRTI) and integrase inhibitor (INI) class 1. However, mutation K103N was
allowed in the three studies informing large parts of the CS. It should be noted that K103N as a single
mutation can affect other NNRTIs such as nevirapine (NVP) or efavirenz (EFV), as detailed in
section 3.2.3.

2.2 Intervention

The ERG does not have specific comments on the intervention addressed in the decision problem of the
CS.

2.3 Comparators

The relevant comparator treatment regimen consists of the variety of oral ART regimens that are given
as second-line (or further) treatment to patients who switched their first-line (or other previous)
treatment due to non-virologic reasons related specifically to the challenges of oral therapy. As detailed
in section 4.2.4, this was largely based on market data apart from two exceptions.

As detailed in section 4.2.9.1, the ERG considers the use of a basket of comparators to be problematic.
The uncertainty linked to the use of a basket of comparators was explored in a number of scenario
analyses (see section 6.1.3.1).

2.4 Outcomes

A number of outcomes specified in the NICE scope were not assessed in the trials included in the CS,
including treatment-emergent resistance, AIDS-defining events, and comorbidities (see Table 3.11 in
section 3.2.5).

The justification for these omissions was not always clear. For example, the company stated that
“treatment-related comorbidities are not considered as outcomes in the appraisal because with most
regimens (including the intervention and the comparators) treatment-related comorbidities are no
longer an important feature of treatment and do not generally feature in treatment decision-making”
without providing supporting evidence.'

A number of outcomes, which were not included in the NICE scope, were reported in the CS. An
overview of these outcomes can be found in section 3.2.5.9 but these have not been assessed in detail.

2.5 Other relevant factors

Following a request for clarification, the company explained that no subgroups were pre-specified for
the systematic review, however, data were extracted where trial results were stratified by factors such
as age, ethnicity or CD4 count, such instances being listed as subgroups reported by the trial authors,
see section 3.1.2.6 for details.?

26



CONFIDENTIAL UNTIL PUBLISHED

3. CLINICAL EFFECTIVENESS

3.1 Critique of the methods of review(s)

The company conducted a systematic review to evaluate the evidence on clinical effectiveness (efficacy
and safety) of long-acting cabotegravir plus long-acting rilpivirine (CAB LA + RPV LA) for the
treatment of adults living with human immunodeficiency virus type 1 (HIV-1) infection.' Section 3.1
critiques the methods of the review including: the search strategy; study inclusion criteria; data
extraction; assessment of risk of bias; and data synthesis.

3.1.1 Searches

Appendix D of the CS provided details of the systematic literature searches used to identify clinical
efficacy and safety evidence.’ Database searches were conducted on 24 April 2020. A summary of the
resources searched is provided in Table 3.1.

Table 3.1: Resources searched for clinical efficacy and safety.

Resource Host/source Date range Date searched

Electronic databases

Embase Not reported 01 January 2000 | 24 April 2020
to 24 April 2020

PubMed - 01 January 2000 | 24 April 2020
to 24 April 2020

Cochrane Library | Not reported 01 January 2000 | 24 April 2020

(CENTRAL) to 24 April 2020

University of Not reported 01 January 2000 | 24 April 2020

York Centre of to 24 April 2020

Reviews and

Dissemination

(CRD)

Conference proceedings

BHIVA https://www.bhiva.org/Conferences- 2017-2020 Not reported

Events

NHIVP https://www.cdc.gov/nhpc/index.html 2017-2020 Not reported

IAS https://iasociety.org/Conferences 2017-2020 Not reported

CROI http://www.croiconference.org/ 2017-2020 Not reported

HIVDT http://hivglasgow.org/ 2017-2020 Not reported

NICE http://www.niceconference.org.uk/ 2017-2020 Not reported

ISPOR (for https://www.ispor.org/conferences- 2017-2020 Not reported

economic SLRs education/conferences

only)"

Clinical trial registries

ClinicalTrials.gov | https://clinicaltrials.gov Not reported

WHO ICTRP http://www.who.int/ictrp/en/ Not reported

EUCTR http://www.clinicaltrialsregister.eu/ Not reported

HTA websites

NICE Not reported Not reported
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Resource Host/source Date range Date searched
SMC Not reported Not reported
AWMSG Not reported Not reported
CADTH Not reported Not reported

Reference lists from relevant primary studies identified were visually scanned to identify further studies that
met eligibility criteria. Additionally, recent systematic reviews (published 2017-2020) were visually scanned
to ensure that all relevant information was obtained.

* As reported by the company.

AIDS = acquired immunodeficiency syndrome; AWMSG = All Wales Medicines Strategy Group; BHIVA =
British HIV Association; CADTH = Canadian Agency for Drugs and Technologies in Health; CENTRAL =
Cochrane Central Register of Controlled Trials; CRD = Centre of Reviews and Dissemination, CROI =
Conference on Retroviruses and Opportunistic Infections; EUCTR = European Union Clinical Trials Register;
HIV = human immunodeficiency virus; HIVDT = HIV drug therapy; HTA = health technology assessment;
IAS = International AIDS Society; ICTRP = International Clinical Trials Registry Platform; ISPOR =
International Society for Pharmacoeconomics and Outcomes; NHIVP = National HIV Prevention; NICE =
National Institute for Health and Care Excellence; SLR = systematic literature review; SMC = Scottish
Medicines Consortium; WHO ICTRP = World Health Organization

ERG comment:

The selection of databases searched was satisfactory. The database name and date searched were
provided. The host platform was not provided for any of the databases, and it was not clearly reported
which database was searched in the University of York Centre for Reviews and
Dissemination (CRD). The database issue number was not provided for CENTRAL in the Cochrane
Library, and the database date range was not clearly reported for any of the databases searched: the
'date span' provided, 01 January 2000 to 24 April 2020, does not indicate if records were identified
by publication date or database entry date.

Conference proceedings were searched. Full details of the conferences searched, search strategies or
search terms used, and results were not reported in the CS. Further details of the conference
proceedings searches were provided in response to the ERG clarification letter, including the
methods used to search abstract books and the search terms used.’

Trials registers were searched, but details of the search strategies or search terms used, dates of
searches, and results were not reported in the CS. Further details of the trials registers searches were
provided in response to the ERG clarification letter: "Each clinical trial registry website was hand
searched, through the search function available from each website, using keywords similar to those
used in the searches of electronic databases: HIV, immunodeficiency, AIDS. Trials that met
eligibility criteria were included in the relevant review. Results of the overall additional sources of
evidence (conference proceedings, clinical trial websites, HTA bodies websites, and reference lists
of systematic literature reviews identified through database searches) are included in the PRISMA
diagram ('Additional records identified through other sources' box), with a further breakdown in
Table 1"*

HTA organisation websites were searched, but details of the search terms used, dates of searches,
and results were not reported in the CS. Full details of the HTA searches were provided in response
to the ERG clarification letter, including an explanation that "the relevant HTA documents were used
to review the reference list for each SLR, with a view to identify any potential trials not captured
through the database searches"?

The ERG was concerned that limiting the searches to English language may have introduced
potential language bias. Current best practice suggests that whenever possible review authors should
attempt to identify and assess for eligibility all possibly relevant reports of trials irrespective of
language of publication® and that research related to language bias supports the inclusion of non-
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English studies in systematic reviews.*® In response to the ERG clarification letter the company
replied that "given the high volume of evidence gathered when applying the English language only
limit, expanding the search to other languages was very unlikely to bring new evidence which would
diverge from the overall picture drawn from the studies in English language"?

Five facets of search terms were combined in the search strategy: 1) Population, 2) Interventions of
interest, 3) Disease stage, 4) Outcomes and 5) Study type. Combining this number of search facets
reduced the sensitivity of the searches.

The intervention facet of search terms only included generic antiretroviral drug terms. There were
no named drugs, including the two of specific interest to this submission: cabotegravir and
rilpivirine.

Numerous MeSH (Medical Subject Heading) terms were inaccurate in the PubMed search strategy,
though fortunately PubMed maps terms to the closest matching MeSH term. Relevant EMTREE
indexing terms were missing from the Embase search strategy, e.g. ‘Human immunodeficiency
virus/’

The inclusion of more synonyms would have improved the search strategies and their sensitivity,
particularly in the population, intervention and disease stage search facets.

Study design search filters were included for randomised controlled trials (RCTs) and observational
studies. The search strategies grouped each facet under a heading, and the Study type heading
included in brackets, SIGN. This suggests that the study design filters used were based on the
Scottish Intercollegiate Guidelines Network (SIGN) search filters (https://www.sign.ac.uk/what-
we-do/methodology/search-filters/). It is good practice to indicate whether published search filters
were used (as originally designed or modified), and it would have been more transparent and helpful
if the search filters had been cited in detail in the methods section.” The study design filters did not
match those provided on the SIGN website, and search terms used in the MEDLINE filter, including
medical subject headings (MeSH), were used in the Embase search strategy.

The ERG noted that an RCT filter was included in the Cochrane Library search. As this resource
consists of prefiltered databases of clinical trials and systematic reviews the ERG believes including
this facet may have resulted in unnecessarily restricting of the results retrieved. Further, the
Cochrane search included a SIGN study design filter, but there are no Cochrane SIGN filters.
Search terms for safety were included in the outcomes facet of the search strategies and combined
with the study design filter. Ideally, a search for adverse effects should be carried out alongside the
search for effectiveness."

Truncation was used inconsistently throughout, and proximity operators were only occasionally
used. Better use of these powerful search tools would have enhanced the search strategies, making
them more sensitive and may have identified more potentially useful studies. There were numerous
redundant search terms throughout the strategies, as well as inconsistent use of field tags, e.g. title,
abstract.

The searches were limited by date from 2000 to 2020. In response to the ERG clarification letter the
company explained that "given the high volume of evidence gathered applying the date filter,
expanding the search to studies over 20 years old was very unlikely to bring new evidence which
would diverge from the overall picture drawn from the studies published in 2000-2020. Further,
HIV regimens have been continually developing since the advent of highly-active ART in 1995, thus,
studies of treatment regimens more than 20 years old are unlikely to be representative of modern
clinical practice"?

The searches were conducted in April 2020. An update of the searches immediately prior to
submission to NICE would have been appropriate and could have identified potentially relevant
records published since April 2020.
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o The CS referred to a targeted literature review of network meta-analyses (NMAs) and a review “of
the methodological literature as it pertains to non-inferiority trials and indirect comparison”. It was
not clear if the literature reviews were conducted by the company or referred to other publications,
as full details of the targeted literature reviews were not reported. Further details of the targeted
literature reviews were provided in response to the ERG clarification letter: "4 pragmatic literature
search was performed using search terms to identify English-language articles that specifically
reported on NMAs with at least two comparators focusing on HlIV-related treatment efficacy
outcomes. The database search was restricted to PubMed, with no time limitation. Full texts were
obtained and reviewed and clinical experts were consulted to determine study relevance. With
regards to methodological literature as it pertains to non-inferiority trials and indirect comparison,
this included a hand search of the literature using the following keywords: non-inferiority trials,
superiority trials, equivalence trials, trial design, methods, analysis, indirect treatment

comparison”

3.1.2 Inclusion criteria

As stated above, the company performed a systematic review to evaluate the evidence on clinical
effectiveness (efficacy and safety) of CAB LA + RPV LA for the treatment of adults living with HIV-1
infection.' The study eligibility criteria for the systematic review are summarised in Table 3.2 below.

Table 3.2: Eligibility criteria used in the systematic review of clinical effectiveness evidence

Inclusion criteria Exclusion criteria
Population e Patients with HIV-1 that is e Children and young people (under
stabilised based on current 18 years)

therapy, defined as HIV-1 RNA | o Ppatients with HIV-2

<50 copies /ml e Patients without HIV-1
* Adults (=18 years old) e Patients uncontrolled on current
e Above patients requiring therapy

treatment switch for non-

. . . e Animal studies
virological reasons

Interventions & Any intervention for the maintenance | Interventions not aimed at

comparators of response in stable HIV-1, defined | maintaining response in stable HIV
as HIV-1 RNA <50 copies /ml
Outcomes e Viral load Outcomes of interest not reported

e Virological failure
e Virological resistance
e Virological response

e Change in CD4 cell count from
baseline

e Change in CD8 cell count from
baseline

e Discontinuation
e Weight change
e Adherence

e Adverse events

Study design e Randomised controlled trials e (Case-control studies
e Non-randomised controlled trials e Pharmacokinetics studies

e Longitudinal cohort studies o Cost effectiveness studies
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Inclusion criteria Exclusion criteria

e Observational studies e C(linical trial registry entry only
(retrgspectivg, pr.ospectiv.e, cohort | o Narrative reviews, editorials,
studies, longitudinal studies) letters or comments, notes, short

surveys, case series or reports
e Animal or in vitro studies

Language English language only (studies Studies published in languages other
restriction published in languages other than than English

English but with an abstract available
in English will be included)

Date restriction Studies published from 1 January Studies published before 1 January
2000 to 24 April 2020 2000

Based on Table 5 of Appendix D of the CS3

* Information provided by the company in their response to the ERG’s clarification letter.?

CD = cluster of differentiation; CS = company submission; ERG = Evidence Review Group; HIV = human
immunodeficiency virus; RNA = ribonucleic acid

ERG comment: As detailed below, the ERG has a number of comments.

3.1.2.1 Differences in inclusion criteria reported in the CS

The ERG noted that the population inclusion criteria differed slightly between Table 5 of Appendix D
and Table 1 of document B of the CS (The Decision Problem).":* The latter refers to “adults who are
virologically suppressed (HIV-1 RNA [ribonucleic acid] <50 copies /mL) on a stable antiretroviral
regimen without present or past evidence of viral resistance to, and no prior virological failure with,
agents of the NNRTI [nucleoside reverse transcriptase translocation inhibitor] and INI [integrase
inhibitor] class, who require a treatment switch due to non-virologic reasons” whereas Table 5 of
Appendix D does not mention this population.

In response to the request for clarification, the company explained that the study eligibility criteria for
the systematic review were slightly broader than those shown in the licensed indication for CAB LA +
RPV LA in order to capture the potential comparator population.” The company pointed out that the
first part of the criterion is common across both documents: “adults who are virologically suppressed
(HIV-1 RNA [ribonucleic acid] <50 copies /mL) on a stable antiretroviral regimen”.> The company
stated that the second part of the criterion was not applied during the systematic review of clinical
effectiveness evidence (““...without present or past evidence of viral resistance to, and no prior
virological failure with, agents of the NNRTI and INI class ') but that where available, this information
was extracted from each trial’s description of participant selection criteria.” The trials evaluating switch
to CAB LA + RPV LA from oral ART specified that participants should not have resistance to ART.
Finally, the company stated that the third part of the criterion (“...who require a treatment switch due
to non-virologic reasons”’) had been applied since participants were virally suppressed on their current
regimen.’

3.1.2.2 Inclusion restricted by time and language of publication

The ERG queried the rationale for restricting study selection to trials published from 1 January 2000 to
24 April 2020 in the English language.'' The company responded that even with these limitations, the
volume of relevant evidence retrieved was large and it was not anticipated that additional relevant
evidence had been missed.” The ERG agreed that a large volume of evidence had been retrieved. The
updated Figure 1 in Appendix B3a (PRISMA diagram) indicated that 12,170 bibliographic records
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were retrieved following deduplication, 2,046 full-text reports were assessed for eligibility and
160 unique RCTs were considered for inclusion.* However, given the global distribution of HIV/AIDS,
it is possible that relevant studies were missed because of being reported in languages other than
English. It is also possible that some relevant studies may have been published before the year 2000.

3.1.2.3 Exclusion of observational case-control studies

The ERG asked why observational case-control studies had been excluded from the review.'' The
company replied that although such evaluations were allowed for in the search strategy, they were
ultimately excluded in light of the large number of retrieved RCTs. Since RCTs provide higher quality
evidence in terms of evaluating treatment effectiveness, the company did not feel that the addition of
data from observational studies would add useful information to the review.”> Appendix B3D5 suggests
that 300 eligible observational and single-arm studies were identified'? and the same number is also
shown in the updated PRISMA diagram (Figure 1 in Appendix B3a).* The ERG noted that evaluation
of safety of the study interventions was a review objective and therefore it is possible that relevant
material could have been missed through the exclusion of case-control studies.

In considering the study selection criteria overall, the ERG suggests that relevant evidence may have
been omitted from the review on the basis of restrictions according to date of publication, language of
report or study design. The extent of the omitted material, and its impact on the review are uncertain.

3.1.2.4 Discrepant numbers of eligible RCTs

In the CS, Table 7 in Appendix D (Study characteristics of eligible randomised controlled trials) listed
each eligible RCT record separately, ordered alphabetically according to the first author’s surname.’ Of
note, this is not the full data extraction tables but a list of basic trial characteristics including: trial ID;
title of article; country; and details of trial design and phase.

The ERG noted instances of multiple records relating to the same RCT and requested to update Figure 1
of Appendix D (PRISMA diagram) in order to clearly differentiate between the number of included
RCTs and the number of included RCT records.’ The company provided an updated PRISMA diagram
that shows this information more clearly.* Related to this, the ERG also asked for Table 7 in Appendix
D to be updated so that records relating to the same RCT were grouped together.’ The company provided
this, with records presented first by alphabetical order of the study ID/trial ID and secondly by
alphabetical order of references (usually surname of first author) for RCTs with multiple references. '

The ERG noticed discrepant numbers reported for the number of eligible RCTs between Table 8 of
Appendix D (Baseline characteristics of participants from eligible randomised controlled trials;
n=173 RCTs) and Figure 1 of Appendix D (PRISMA diagram; n=289 RCT records and n=160 unique
RCTs) and therefore requested that the incorrect documentation be updated.® ' The company provided
an updated version of Table 8 that now summarises the baseline data for 160 unique RCTs. However,
this table does not appear to have been ordered by any particular system therefore navigation to any
specific RCT would have to be done via the ‘Find’ facility in Microsoft Word.'*

The ERG pointed out that document 4 embedded within Appendix D (Quality assessment of eligible
randomised controlled trials) listed 158 RCTs and that this number was discrepant with other parts of
the same appendix (Figure 1, Table 7 and Table 8).> The ERG asked for the incorrect documentation to
be updated. The company provided an updated version of document 4 that summarises the quality
assessment information for the 160 unique RCTs."”
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In light of the above-mentioned updated documents* '*'° the company also provided updated versions

of the data extraction table for the eligible unique RCTs (n=160 extracted)'® and the list of eligible
observational and single-arm studies (n=300 listed).'? Scrutiny of these two documents suggested that
all relevant studies from those identified had been included in the review.'> '¢

3.1.2.5 Omission of AIDS-defining events and HRQoL

The ERG queried why the outcomes of AIDS-defining events and health-related quality of
life (HRQoL) were not shown in Table 5 of Appendix D (Eligibility criteria for the identification of
HIV clinical effectiveness studies) when both were mentioned in the NICE final scope and Table 1 of
Document B of the CS."*!7

The company replied that the outcome of AIDS-defining events had been listed and extracted in the
systematic review of cost effectiveness evaluations as reported in Appendix G.* '® Scrutiny of
Appendix G confirmed that this outcome was listed as being eligible (Table 3, Eligibility criteria for
the identification of HIV cost effectiveness studies).'® Furthermore, mentions of AIDS-defining events
were noted in the Excel spreadsheet embedded in section G.2.2 in Appendix G (which appears to
represent the data extraction of cost effectiveness studies).'® It is still not clear why this outcome was
omitted from the clinical effectiveness systematic review when it was included in the NICE final scope.
This issue has also been noted within section 3.2.5.5 (AIDS-defining events).

Furthermore, the company explained that HRQoL outcomes were included and extracted in the health
effects systematic review (in relation to the cost effectiveness analysis), as reported in Appendix H.?
Information in Appendix H indicates that a dedicated literature search was carried out to identify studies
reporting HRQoL as an outcome (Section 1) and that these outcome data were used to generate utility
estimates for the economic analysis (see Table 4.2 in section 4.1.1)."” The ERG notes that HRQoL data
from the ATLAS, ATLAS-2M and FLAIR trials were presented as part of the clinical effectiveness
review, as outlined in section 3.2.5.8.

3.1.2.6 Eligibility of subgroups

The ERG asked whether any pre-specified participant subgroups had been defined for the systematic
review of clinical efficacy and safety. This query arose from information that appeared to be conflicting,
i.e. subgroups mentioned in Table 6 of Appendix D (Variables extracted from studies meeting the
review criteria for identification of clinical efficacy in HIV maintenance treatment) whereas the NICE
final scope and Table 1 of Document B of the CS referred to a single population group ( “Adults with
HIV-1 infection who are virologically suppressed on a stable regimen and who have not shown prior
virological failure due to drug resistance to INTI/INIs”)."*'" The ERG noted reference to some pre-
specified subgroups within specific RCTs, e.g. subgroups defined according to randomisation
stratification factors or demographic/baseline characteristics relevant to the disease (e.g. in
section B.2.7.1 of the CS).!

The company replied that no subgroups were pre-specified for the systematic review, however, data
were extracted where trial results were stratified by factors such as age, ethnicity or CD4 count, such
instances being listed as subgroups reported by the trial authors.” The company explained further that
where the outcomes were reported for a specific subgroup rather than for the overall population, details
were recorded in the study arm column throughout the tables in Appendix D.?

3.1.2.7 Process of study selection

The approach taken for the study selection process is outlined in section D.1.7 of Appendix D.> Two
reviewers independently assessed titles and abstracts for relevance (first stage) and full text reports for
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eligibility (second stage). At both stages, disagreements were resolved by discussion or if necessary by
consulting a third reviewer.’

3.1.3 Critique of data extraction

The layout of the data extraction table suggested that a standardised template had been used.'® The
extracted details related clearly to all of the domains indicated in Tables 5 and 6 of Appendix D,
respectively (Eligibility criteria for the identification of HIV clinical effectiveness studies; and
Variables extracted from studies meeting the review criteria for identification of clinical efficacy in
HIV maintenance treatment).’ Further information (in section D.1.8. of Appendix D) outlined that data
were extracted by one reviewer and checked for accuracy and completeness by a second reviewer (it
was not stated whether the reviewers worked independently).’ Any disagreements between the two
reviewers were resolved by discussion.

This process is not considered as optimal, best practice being dual data extraction performed by two
independent reviewers.?’ This means that there is some potential for errors and missing data.

3.1.4 Quality assessment

The ERG requested information on the risk of bias tool used to assess the eligible RCTs and also details
of the tool application process.’ The company replied that the original Cochrane Risk of Bias
Assessment Tool for RCTs (1.0) was used.”? Whilst this tool is appropriate for assessing RCTs, the
ERG noted that the current version of the Cochrane Handbook for Systematic Reviews of Interventions
recommends that the updated version of the Cochrane Risk of Bias Assessment Tool for RCTs (2.0) is
used.?

Furthermore, the company stated that the risk of bias assessment was conducted by two independent
reviewers with any discrepancies resolved by consensus or if necessary, by consulting a third reviewer.
This process reflects best practice in systematic reviewing.”® Therefore the ERG is satisfied that the risk
of bias assessment was conducted in a satisfactory fashion.

3.1.5 Evidence synthesis
No details on the methods of pooling the data between ATLAS and FLAIR was reported in the CS.'

ERG comment: The results for the ATLAS and FLAIR trials are only reported for the pooled sample
of both studies with no data available separately for each study. In the clarification letter, the company
was asked to provide the details of the methods used for pooling the participant data from the ATLAS
and FLAIR studies and reference relevant sources of information; as well as to provide results for the
separate studies. The company’s response” provided the reference to published and peer-reviewed paper
which includes methods for pooling data from the underlying trials (Rizzardini et al. 2020).>* The
company provided the data for ATLAS and FLAIR separately for the primary efficacy endpoints
only (proportion of participants with HIV-1 RNA >50 copies/ml and with viral load <50 copies/ml at
week 48) and referred to CSRs for other outcomes (no relevant sections provided). With regards to the
primary efficacy outcomes at 48 weeks, the adjusted difference in proportion and corresponding 95%
CI between CAB LA + RPV LA (QI1M) and the current ART therapy lied within the margin of non-
inferiority (6%) as described in section 3.2.2.
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3.2 Critique of trials of the technology of interest, their analysis and interpretation (and any
standard meta-analyses of these)

The CS identified six RCTs of CAB LA + RPV LA as relevant to the submission:

1. LATTE®

2. LATTE-2%8
3. POLAR?”

4. ATLAS*¥!

5. FLAIR?*%

6. ATLAS-2M**%

The CAB doses for phase 3 studies were selected based on the two phase 2b studies: LATTE and
LATTE-2. The POLAR study was an extension study to LATTE. Two phase 3 randomised, multicentre,
active-controlled parallel arm open label non-inferiority trials, i.e. ATLAS and FLAIR, provided the
data of the efficacy and safety of CAB LA + RPV LA given every month (Q1M), following an oral lead
in period to establish tolerability. Due to the similarity in the study designs, their results were used in
the pooled analysis of non-inferiority of CAB LA + RPV (QIM) vs. current ART therapy in
maintaining virologic suppression. The efficacy and safety of CAB LA + RPV LA given every two
months (Q2M), following an oral lead-in period for participants not previously exposed to CAB LA +
RPV LA, was evaluated in ATLAS-2M, a phase 3b randomised, multicentre, parallel-arm open label
non-inferiority study. The efficacy and safety of CAB LA + RPV LA (Q2M) vs. ART therapy was
estimated via an indirect treatment comparison using the results of CAB LA + RPV LA (Q1M) arms of
ATLAS-2M and pooled arms from ATLAS and FLAIR. The results of LATTE-2 and POLAR studies
are provided as supportive evidence.

A summary of these studies is provided in Table 3.3.
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Table 3.3: Overview of the clinical effectiveness evidence for CAB LA + RPV LA

Study LATTE» LATTE-2 2628 POLAR” ATLAS FLAIR ATLAS-2M (NCT03299049) 3%
(NCT02951052)*3% | (NCT02938520)%33% | 3538
36 37
Study design | Phase 2b, Phase 2b, Phase 2b, Phase 3, randomised, Phase 3, multiphase, | Phase 3b, randomised, open-
randomised, randomised, multicentre, open-label, active- randomised, open- label, active-controlled,
dose ranging multicentre, open-label, controlled, label, active- multicentre, parallel-group, non-
multicentre, parallel-group, non- multicentre, parallel- controlled, inferiority study
parallel-group, | open-label, dose | randomised, group, non-inferiority | multicentre, parallel-
partially ranging trial rollover study | study group, non-inferiority
blinded, 2-part study
study
Objective Phase 2b trial Phase 2b trial NA Phase 3 trial to Phase 3 trial to Phase 3b trial to demonstrate
evaluating oral | evaluating CAB demonstrate non- demonstrate non- noninferiority of LA CAB + LA
CAB in LA in inferior antiviral inferior antiviral RPV Q2M compared with LA
combination combination with activity of switching to | activity of switching | CAB + LA RPV Q1M
with oral RPV | RPV LA CAB LA in to CAB LA in
compared with combination with RPV | combination with
oral CAB in LA compared with RPV LA compared
combination with remaining on current with remaining on
2 NRTIs to ART regimen ABC/DTG/3TC
maintain
virologic
suppression
Population ART-naive at ART-naive at NA ART-experienced, ART-naive (N=566) | ART-experienced, virally
recruitment recruitment virologically suppressed on a stable ART
(N=244) (N=309) suppressed on a stable regimen (N=1,020)

regimen containing 2
NRTIs plus an INSTI,
NNRTI or a PI for at
least 6 months
(N=618)
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Study LATTE?* LATTE-2 2628 POLAR? ATLAS FLAIR ATLAS-2M (NCT03299049) 3+
(NCT02951052)%3 | (NCT02938520)%>33% | 3538
36 37
Intervention | CAB LA + CAB LA +RPV | CABLA+ CAB LA +RPV LA, Oral induction with CAB LA +RPV LA Q2M
RPV LA LA (Q1M; RPV LA oral lead-in then Q1M | current ART, then (switched from either Q1M arm
(Q1M; oral injection) or (Q2M; oral lead-in with of ATLAS or current ART; oral
only) CAB LA +RPV | injection) CAB + RPV, then lead-in if no prior exposure to
LA (Q2M; CABLA+RPVLA | CABLA+RPVLA)
injection) QIM
Comparator | control control control Current anti-retroviral | Daily oral DTG- CAB LA +RPV LA QIM
(EFV/NRTIs) (3TC/ABC/CAB) | (dolutegravir | regimen (2 NRTIs plus | ABC-3TC (continued | (switched from either Q1M or
+ oral RPV) an INSTI, NNRTI, or from induction current ART arm of ATLAS, or
a PI) phase) current ART; oral lead-in if no
prior exposure to CAB LA +
RPV LA)
Supports NA Yes
marketing
authorisation
Used in Yes (via ITC) Yes
economic
model

Rationale for
use/non-use
in the model

Key
outcomes
(specified in
the decision
problem)

Pooled evidence from ATLAS and FLAIR is
used in an ITC that informs the relative
efficacy of CAB LA + RPV LA Q2M versus
current ART in the model

Relevant population/ outcomes
reported

Proportion of participants with plasma HIV-1
RNA >50 copies/ml at week 48 (snapshot
algorithm for the ITT-E population).

CD4+ T-cell levels

Maintenance of viral suppression (proportion
of participants with plasma viral load <50

Proportion of participants with
plasma HIV-1 RNA >50
copies/ml at week 48 (snapshot
algorithm for the ITT-E
population)

CD4+ T-cell levels
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Study

LATTE?*

LATTE-2 2628

POLAR”

ATLAS FLAIR
(NCT02951052)*3 | (NCT02938520)**3
36 37

ATLAS-2M (NCT03299049) 3+

35,38

copies/ml and <200c/ml, per FDA Snapshot
algorithm)

Adherence to treatment regimen

Mortality

Adverse effects of treatment

Health-related quality of life

Maintenance of viral suppression
(proportion of participants with
plasma viral load <50 copies/ml,
per FDA Snapshot algorithm)
Adherence to treatment regimen
Mortality

Adverse effects of treatment
Health-related quality of life

Based on Tables 5-8 of the CS!

ABC/DTG/3TC = abacavir/dolutegravir/lamivudine; ART = antiretroviral therapy; ATLAS = Antiretroviral Therapy as Long-Acting Suppression; ATLAS-2M =
Antiretroviral Therapy as Long-Acting Suppression Q2M; CAB = cabotegravir; CD = cluster of differentiation; EFV = efavirenz; FDA = Food and Drug Administration;
FLAIR = First Long-Acting Injectable Regimen; HIV-1 = human immunodeficiency virus type 1; INSTI = integrase strand transfer inhibitor; ITC = indirect treatment
comparison; ITT-E = intention-to-treat exposed; LA = long-acting; LATTE = Long-Acting antireTroviral; Treatment Enabling; LATTE-2 = Long-Acting antireTroviral
Treatment Enabling-2; NA = not applicable; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; PI = protease
inhibitor; POLAR = Oral (PO) to Long-Acting (LA) Rollover; Q1M = every 1 month; Q2M = every 2 months; RNA = ribonucleic acid; RPV = rilpivirine
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ERG comment: The included RCTs (ATLAS, FLAIR and ATLAS-2M) are discussed in more detail
in sections 3.2.1 to 3.2.4. The supporting evidence from POLAR and LATTE-2 are discussed in
section 3.2.5 (“Maintenance of virological suppression” and “Adherence to treatment regimen’).

3.2.1 Details of included CAB LA + RPV LA RCTs

The appropriate doses of CAB were established in phase 2 studies i.e. LATTE-2 and LATTE with its
extension study POLAR and the results are used as a supporting evidence. The three main RCTs of
interest are ATLAS, FLAIR and ATLAS-2M with the summary of each study methodology presented
in Table 3.4. The evidence supporting the effectiveness of CAB LA + RPV LA (Q2M), the regimen
available in the UK, is derived primarily from ATLAS-2M and the results compared to the pooled
results of ATLAS and FLAIR to establish non-inferiority of the Q2M treatment regimen with ART
therapy (via an indirect treatment comparison using arm data from CAB LA + RPV LA [QIM]).

All studies were conducted in multiple countries around the world and recruited HIV-1 infected adults
only (>18 years of age). Patients in the ATLAS and ATLAS-2M studies were antiviral therapy
experienced and virologically supressed on a stable antiretroviral regimen. Patients in the FLAIR study
were antiretroviral therapy-naive with high levels of HIV-1 RNA levels (>1000 copies/ml). The details
on the drug schedule for the main three RCTs is reported in Table 3.5 and for the supporting trials (i.e.
LATTE, LATTE-2 and POLAR) in section 3.2.5.9. All studies included an induction phase (oral lead-
in therapy) of CAB and RPV. The drug doses in the CAB LA + RPV LA arm given every month (Q1M)
in all studies were the same with the dosing changing for Q2M arm in ATLAS-2M. The study
population of the ATLAS-2M was composed of patients switching from either Q1M arm of ATLAS or
current ART who received oral lead-in if no prior exposure to CAB LA + RPV LA. Chronic use of
systemic glucocorticoids was not permitted at any time during the ATLAS, FLAIR and ATLAS-2M
studies. The primary outcome was consistent across the studies, i.e. the proportion/percentage of
participants with HIV-RNA >50 copies/ml at week 48 (defined by the United Stated Food and Drug
Administration (FDA) snapshot algorithm; no reference provided in the CS).
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Table 3.4: Summary of study methodology for included RCTs

Trial name

ATLAS*¥

FLAIR3%4

ATLAS-2M3* 41

Location North America, South America, Australia, North America, Europe, Asia, North America, South America, Australia,
Europe, Asia, Africa Africa Europe, Asia, Africa
Trial design Phase 3, Randomised, Multicentre, Parallel- | Phase 3, Randomised, Multicentre, | Randomised, multicentre, parallel-group, non-
group, Non-inferiority, Open-label Study Parallel-group, Non-inferiority, inferiority, open-label (phase 3b)
Open-Label Study
Eligibility Eligible participants were 18 years of age or | Eligible participants were 18 years | HIV-1 infected antiretroviral therapy experienced
criteria for older and were HIV-1 infected antiretroviral | of age or older, had not previously | adults who are virologically suppressed on a
participants therapy experienced adults who are received antiretroviral therapy, and | stable antiretroviral regimen.

virologically suppressed on a stable
antiretroviral regimen

had a plasma HIV-1 RNA level of
1000 copies/ml or higher at
screening.

Settings and
locations where

The study was conducted in 115 locations
across 13 countries.

The study was conducted in 108
study locations in 11 countries

The study was conducted in ~90 academic
centres and hospitals across 13 countries in North

data were across North America, Europe America, South America, Australia, Europe,
collected (including the UK [7 sites]), Asia, Asia, Africa.

and South Africa
Study drugs Intervention: Oral CAB 30 mg + RPV 25 mg | Intervention: Induction therapy Oral CAB 30 mg + RPV 25 mg once daily at

once daily for four weeks, intramuscular
CAB LA 600 mg and RPV LA 900 mg for
the first injection. From Week 4 CAB LA
400 mg + RPV LA 600 mg IM Q1M until
withdrawal.

Comparator: Current anti-retroviral regimen
(2 NRTIs plus an INSTI, NNRTI, or a PI)

with ABC/DTG/3TC single-tablet
regimen (Triumeq®). After viral
suppression on induction: Oral
CAB 30 mg + RPV 25 mg once
daily for approximately 4 weeks. At
Week 4 participants received CAB
LA 600mg and RPV LA 900 mg.
From Week 8 participants received
CAB LA 600mg and RPV LA 600
mg QIM.

Comparator: ABC/DTG/3TC
single-tablet regimen (Triumeq®)

Day 1 for 28 days (+3 days) to determine
individual safety and tolerability prior to
receiving CAB LA + RPV LA (QIM vs. Q2M).
CAB LA + RPV LA: dosing regimens are
described in Table 3.5.
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Trial name

ATLAS3:3

FLAIR3%4

ATLAS-2M3 41

Concomitant CAB and CAB LA were not to be co- The following concomitant The following concomitant medications or
medications administered with the following medicinal medications or therapies were not therapies are not permitted at any time during the
products: permitted at any time during the study:
the anticonvulsants carbamazepine, study: HIV immunotherapeutic vaccines
oxcarbazepine, phenobarbital, phenytoin HIV immunotherapeutic vaccines Other experimental agents, antiretroviral drugs
the antimycobacterials rifampicin, Other experimental agents, ART not otherwise specified in the protocol, cytotoxic
rifapentine, rifabutin drugs not otherwise specified in the | chemotherapy, or radiation therapy
St John’s wort (Hypericum perforatum). protocol, Systemically administered immunomodulators
Chronic use of oral glucocorticoids must be | Systemically administered Acetaminophen (paracetamol) cannot be used in
avoided. Full list available in study immunomodulators participants with acute viral hepatitis
protocol.” Chronic use of systemic (oral or Chronic use of systemic (oral or parenteral)
parenteral) glucocorticoids must be | glucocorticoids
avoided A single dose of systemic dexamethasone is
Hepatitis C infection therapy is permitted
prohibited during the Maintenance Hepatitis C infection therapy
Phase before Week 48; interferon- Interferon-based HCV therapy
based HCV therapy is prohibited
throughout the study.
Full list available in study
protocol.*’
Primary Proportion/percentage of participants with HIV-1 RNA >50 copies/ml as per FDA snapshot algorithm at Week 48 (ITT-E population).
outcome

Other outcomes
used in the
economic
model/specified
in the scope

The outcomes used to inform the ITC were:
HIV-1 RNA <50 copies/ml

HIV-1 RNA >50 copies/ml

CD4+ cell change from baseline
Discontinuations

Discontinuations due to AEs

Grade 3-5 non-ISR AEs

Change from baseline in CD4+cell count (total
lymphocyte counts, percentage and absolute
CD4+ [collected Q2M] and CD8+ lymphocyte
counts [collected every 6 months], ratios)
Adverse events

HRQoL (HAT-QoL, HIVTSQs and ACCEPT
were assessed every 6 months)
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Trial name

ATLAS¥ FLAIR3%4

ATLAS-2M3 41

Proportion of participants with plasma viral load
<50 copies/ml(also pre-specified for non-
inferiority assessment)

Pre-planned
subgroups

The proportion of participants with virologic failure over time including Week 48
and Week 96 was analysed by important demographic and baseline characteristic
subgroups factors (e.g. age, gender, BMI, race, HIV-1 subtype, and Baseline CD4+
cell counts).

Changes from baseline in CD4+ lymphocyte count at Week 48 and Week 96.

Pre-specified subgroup analyses were carried out
for the randomisation stratification factors: (prior
exposure to CAB + RPV: 0 weeks, 1-24 weeks,
and >24 weeks), and for demographic factors
(age, gender, BMI, race), HIV-1 subtype,
baseline viral load, baseline CD4+ lymphocyte
count, and participating countries

Based on Tables 9 and 25 of the CS!
ACCEPT = Chronic Treatment Acceptance Questionnaire, AIDS = acquired immunodeficiency syndrome; ART = antiretroviral therapy, BMI = body mass index, CAB =
cabotegravir, CD = cluster of differentiation, FDA = Food and Drug Administration, HAT-QoL = HIV/AIDS Targeted Quality of Life, HCV = hepatitis C virus, HIV =
human immunodeficiency virus, HIVTSQ = HIV Treatment Satisfaction Questionnaire, HRQoL = health-related quality of life; INSTI = integrase strand transfer inhibitor,
ITTE-E = intention-to-treat exposed; LA = long acting, NNRTI = non-nucleoside reverse transcriptase inhibitor, PI = protease inhibitor; RNA = ribonucleic acid, RPV =
rilpivirine, Q1M = given every 1 month, Q2M = given every 2 months; UK = United Kingdom
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Table 3.5: Overview of the dosing schedule in the main clinical effectiveness trials for CAB LA + RPV LA

Study (phase; . s FLAIR (IIT; Q1M vs. _ .
comparison) ATLAS (III; QIM vs. ART ™) ITC/ABC/DTGY) ATLAS-2M (I1Ib; Q1M vs. Q2M)
lensth/dru length CAB LA | RPV LA | length CABLA |RPVLA length CABLA | CABLA | RPVLA | RPVLA
g g (weeks) | (Q1IM) (Q1M) (weeks) | (Q1M) (Q1M) (weeks) (Q1M) Q2M) (Q1M) (Q2M)
oral oral
ABC/DTG ABC/DTG/3
oral 30 | oral 25 ;31C TCFDC” | 4 (only
induction phase 4-5 20+4-5 | FDC " for CAB/RPV | oral 30 mg oral 25 mg
mg mg for 20 + oral .
20 + oral naive)
CAB 30 RPV 25 mg
mg for 4-5 for 4-5
loading dose
2 | 1 (within 2h 100
3 oral dose) Q1M
() .
S | loading dose | up to 52 100 patéeénts)
S | 2 (4 weeks - - - - gﬂer - 600 mg | - 900 mg
=
2 after dose 1) SN
B | Thereafior 400 mg | 600 mg 400 mg | 600 mg phase) 400mg | 600mg | 600mg | 900 mg
(every 4) | (every 4) (every 4) (every 4) (every 4) | (every 8) | (every 4) | (every 8)
400 600
extension phase onwards 400 mg 600 mg onwards mg mg onwatds 400 mg 600 mg 600 mg 900 mg
(every 4) (every 4) (every 4) (every 4) (every 4) | (every 8) | (every 4) | (every 8)

Based on the CSR of the studies***! and Table 5 of the CS'
* patients in the comparator arm were able to switch to intramuscular CAB LA + RPV LA after the maintenance phase and if eligible (oral lead-in CAB 30 mg + oral RPV 25
mg; 1st dose: CAB LA 600mg/RPV LA 900 mg; 2nd, 3rd and onwards every 4 weeks: CAB LA 400mg/RPV LA 600 mg; “* NRTI substitution allowed; "2 NRTIs + INSTI or 2
NRTIs + PI or 2 NRTIs + NNRTI; Yoral ABC/DTG/3TC FDC once daily (or alternative DTG + 2 NRTIs
ABC/DTG/3TC = abacavir/dolutegravir/lamivudine; ART = antiretroviral therapy; ATLAS = Antiretroviral Therapy as Long-Acting Suppression; ATLAS-2M = Antiretroviral
Therapy as Long-Acting Suppression Q2M; CAB = cabotegravir; CSR = clinical study report; FLAIR = First Long-Acting Injectable Regimen; INSTI = integrase strand transfer
inhibitor; LA = long-acting; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; PI = protease inhibitor; Q1M = given

every 1 month; Q2M = given every 2 months; RPV =rilpivirine
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ERG comment:

e The ERG highlights that there are currently no studies comparing CAB LA + RPV LA
administered every second month (Q2M), a regimen which will be available in the UK upon
successful decision by NICE, with ART therapy.

o The ERG agrees that the methodology of the trials included in this submission is appropriate
for this disease area. The CS highlighted that the design of the studies, the pooling of the results,
and the non-inferiority margins were agreed by the European Medicines Agency (EMA)."*

o The company was asked to clarify the correct dosing schedule used in FLAIR study
(question B8.a of the request for clarification).'' The error was acknowledged by the company
and the correct dosing is provided in Tables 3.4 and 3.5 in this report.>

e In question B8.b of the request for clarification, the company was asked to provide supporting
information regarding the ART regimens given to participants in the ATLAS study.'" The
company’s response” referred to the supplementary Table S1 of already published paper by
Swindells et al. 2020.*"%

3.2.2  Statistical analysis of the included RCTs

The analysis populations for ATLAS, ATLAS-2M and FLAIR consisted of intention-to-treat-
exposed (ITT-E) populations. In all three instances, ITT-E was defined as the population of all
randomised participants who had received at least one dose of the trial drug who were analysed
according to randomised treatment, regardless of the treatment actually received (cf. Table 11 of the
CS).! This appears to be a similar strategy to modified ITT (mITT) which can take different definitions,
including the above. The recommended approach has been suggested as an analysis based on all
randomised participants within their allocated groups, regardless of actual treatment and whether any
treatment was received. Therefore, ITT-E and mITT are not optimal methods of analysis.** This said,
based on the easily accessible data, it appears that the difference between randomised participants and
the ITT-E population per arm is small for each RCT therefore the impact in terms of risk of bias is likely
to be low (Table 3.6).

The details of the trial hypotheses, endpoints, sample size calculation and statistical analysis methods
are provided in Table 3.7. The ATLAS and FLAIR study hypothesised the non-inferiority between CAB
LA + RPV LA (Q1M) and the ART therapy whereas the ATLAS-2M study focused on the non-
inferiority between different dosing of CAB LA + RPV LA, i.e. Q1M vs. Q2M.

Table 3.6: Summary of randomised versus ITT-E numbers

Study Trial group Randomised ITT-E Difference
ATLAS-2M Overall 1,049 1,045 0.38%
CAB LA +RPV LA 524 522 0.38%
Q2M
CAB LA +RPV LA 525 523 0.38%
QIM
ATLAS Overall 618 616 0.32%
CAB LA +RPV LA ? 308 ?
Oral ART ? 308 ?
FLAIR Overall ? 566 ?
CAB LA +RPV LA ? 283 ?
Oral ART ? 283 ?
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Study Trial group Randomised ITT-E Difference

Based on Table 13 of the CS,! the trial registry record for ATLAS,*® and Murray et al. 2020%
ART = antiretroviral therapy; CAB = cabotegravir; CS = company submission; ITT-E = intention-to-treat
exposed; LA = long-acting; Q1M = given every 1 month; Q2M = given every 2 months; RPV = rilpivirine

The safety population consisted of all randomised participants who received at least one dose of study
treatment and assessed according to treatment received. The non-inferiority margin in the statistical
analysis of primary endpoints in the ATLAS and FLAIR was established at 6% whereas in the
ATLAS-2M at 4%. However, the combined data from the ATLAS and FLAIR used non-inferiority
margin of 4% and an adequate sample size calculation was performed. The methods used in the ATLAS
and FLAIR studies were comparable with the exception of statistical analysis of the primary and
secondary endpoints due to different stratification factors.
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Table 3.7: Summary of statistical analyses for included RCTs

ATLAS”’ 31,39

FL AIR32, 33,40

ATLAS-2M3* 4

Hypothesis To demonstrate the non-inferior To demonstrate that the antiviral | Demonstrate that the antiviral effect of Q2M dosing with
objective antiviral activity of switching to effect of oral ABC/DTG/3TC CAB LA + RPV LA is non-inferior to Q1M dosing

intramuscular CAB LA + RPV LA | (current ART) followed by

every 4 weeks (monthly) intramuscular CAB LA + RPV

compared to continuation of LA regimen was non-inferior to

current first line antiretroviral continuation of ART at Week 48

regimen over 48 weeks in HIV-1 of maintenance treatment.

infected antiretroviral therapy

(ART)-experienced participants.
Analysis ITT-E population: all randomised participants who received at least one dose of study treatment; participants were assessed according to
populations their randomised treatment, regardless of the treatment they received.

Per protocol (PP) population: all those in the ITT-E population with the exception of major protocol violators.

Safety population: All randomised participants who received at least one dose of study treatment; assessed according to treatment

received.
Statistical Comparison at a one-sided 2.5% Comparison at a one-sided 2.5% The primary analysis was based on the ITT-E population. The
analysis of level of significance. Treatment level of significance. Treatment primary comparison was made at a one-sided 2.5% level of
primary with CAB-LA+RPV LA was with CAB LA + RPV LA was significance. Treatment with Q2M was declared non-inferior
endpoints declared non-inferior to current declared non-inferior to current to Q1M if the upper end of a two-sided 95% confidence

ART if the upper end of a two-
sided 95% CI for the difference
between the two groups in
virologic failure rates at Week 48
lies below 6%. Adjusted estimates
of the difference in the rate of
failures between the two arms was
presented along with Cls based on
a stratified analysis using CMH
weight (according to the baseline
third agent class [INI, NNRTI, or
PI]

and gender at birth.

ART if the upper end of a two-
sided 95% CI for the difference
between the two groups in
virologic failure rates at Week 48
lies below 6%. Adjusted estimates
of the difference in the rate of
failures between the two arms was
presented along with Cls based on
a stratified analysis using CMH
weight (based on participants’
Baseline HIV-1 RNA [<100,000,
>100,000 c/ml] and gender at
birth)

interval for the difference between the two groups (Q2M —
QIM) in the proportion of participants with plasma HIV-1
RNA >50 copies/ml at Week 48 (defined by the US FDA
snapshot algorithm) was below 4%.

The adjusted difference between the randomisation arms for
the proportion of participants with HIV-1 RNA > 50
copies/ml at Week 48 and its confidence interval was
calculated according to a stratified analysis with CMH
weights (to be adjusted for the randomisation strata according
to prior exposure to CAB+RPV). The 95% Cls for the
treatment differences were calculated using an unconditional
exact method based on the two inverted 1-sided tests.
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ATLASsO’ 31,39

FL AIR32, 33, 40

ATLAS-2M3 4

The analysis described for the primary comparison was also
performed using the Per-Protocol Population and the results
were compared for consistency with the results from the ITT-
E Population.

Non-inferiority
margin

Data from the ATLAS study was combined with that of FLAIR to
assess non-inferiority using a 4% non-inferiority margin.

The combined sample size from both studies (570 pooled per arm)
provided 90% power, under the assumptions described above, to show
non-inferiority for the proportion of participants with virologic failure
(per FDA’s snapshot algorithm for assessing HIV-1 RNA > 50

copies/ml) at Week 48.

A non-inferiority margin of 4% was chosen because a
snapshot proportion with plasma HIV-1 RNA > 50 copies/ml
at Week 48 in this range is considered clinically tolerable
given the Q2M regimen will offer important advantages over
the QIM regimen such as reduced injection frequency and
may offer better adherence and treatment satisfaction. This
margin is also in concordance with the current FDA Guidance
for Industry,*® which is the most current regulatory guidance
from either the EMA or FDA and includes specific
recommendations regarding switch studies.

Statistical Evaluation of the proportion of Evaluation of the proportion of The key secondary efficacy analysis was performed to
analysis of key | responders (HIV-1 RNA <50 responders (HIV-1 RNA <50 evaluate the proportion of plasma HIV-1 RNA <50 copies/ml
secondary copies/ml per Snapshot) at Week | copies/ml per Snapshot) at Week | per Snapshot at Week 48 based on the ITT-E Population using
endpoints 48 using a CMH test stratified by | 48 using the same analysis the same analysis method and stratification factors as

baseline third agent class (INSTI, | method and stratification factors specified for the primary analyses. A non-inferiority margin of

NNRTI, or PI) and sex at birth. A | as specified for the primary -10% was used for this secondary comparison.

non-inferiority margin of -10% endpoint. A noninferiority margin

was used for this secondary of -10% was used for this

comparison, where if the lower secondary comparison, where if

limit of the 95% CI of the the lower limit of the 95% CI of

difference in responder rate the difference in responder rate

between the two study arms is between the two treatment groups

greater than minus 10%, non- was greater than minus 10%, non-

inferiority was demonstrated. inferiority would be

demonstrated.

Statistical NR The cumulative proportion of participants with confirmed

analysis of

virologic failure through Week 24 and other visits during the
Maintenance Phase was also summarized. Absolute values
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ATLASSO’ 31,39 FLAIR32, 33, 40

ATLAS-2M3 4

other relevant

and change from Baseline in plasma HIV-1 RNA and CD4+

endpoints lymphocyte count over time were summarised over time using
descriptive statistics (mean, median, first and third quartiles,
min and max).

Statistical Descriptive summary

analysis of

safety

endpoints

Sample size

This study planned to randomise approximately 285 participants per

Assuming the true proportion with plasma HIV-1 RNA >50

and power treatment group. Assuming the true proportion of participants with copies/ml is 3% for the Q2M arm and 2% for the Q1M arm, a

calculation Snapshot HIV-1 RNA >50 copies/ml was 3% for the CAB LA + RPV non-inferiority margin of 4%, and a 2.5% 1-sided significance
LA treatment group and 2% for the current ART group, a non- level, the sample size of 510 participants per treatment arm
inferiority margin of 6%, and a 2.5% 1-sided significance level, this would provide at least 85% power to show non-inferiority at
provided approximately 97% power to show non-inferiority for the Week 48 (using un-pooled Z test statistic).
proportion of participants with Snapshot HIV-1 RNA =50 copies/ml at | With this sample size, 90% power would be achieved
Week 48. assuming a 1% treatment difference and true proportions with
The sample size of 285 participants per arm also provides at least 90% | plasma HIV-1 RNA >50copies/ml of 2.63% for the Q2M arm
power to show non-inferiority in the proportion of participants with and 1.63% for the Q1M arm.
plasma HIV-1 RNA <50 copies/ml (per FDA’s Snapshot algorithm) at | With 510 participants per arm and assuming an observed
Week 48 over a range of true response rates, based on a -10% non- proportion HIV-RNA >50 copies/ml is 2% for Q1M, the
inferiority margin and 2.5% one-sided significance level. Assuming largest observed treatment difference to achieve non-
true response rates for the CAB LA + RPV LA arm and current ART inferiority with respect to a 4% margin is 1.92 percentage
arm were both 87%, the power is at least 94% to show non inferiority points. This equates approximately to observing an excess of
for this key secondary endpoint. 10 participants on the Q2M arm (10 participants on Q1M vs.

20 participants on Q2M).
Handling of LOCF imputation In the Snapshot dataset, participants without HIV-1 RNA data

missing data
and
participant
withdrawals

in the assessment window for the visit of interest (due to
missing data or discontinuation prior to the visit window)
were not included in ‘HIV-1 RNA < 50 copies/ml (or <200
copies/ml)’. The nature of this missing data was further
classified in Snapshot summaries as either ‘HIV-1 RNA > 50
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ATLASso’ 31,39

FL AIR32, 33, 40

ATLAS-2M3 4

copies/ml’ (or ‘HIV-1 RNA > 200 copies/ml’) or ‘No
Virologic Data at Week X’.*’

For time-to-event analyses, follow-up time for participants
who did not experience an event of interest were censored at
time of early withdrawal or end of the Week 48 analysis
window.

The LOCF approach was used to impute missing values for
the Health Outcomes analyses.

Based on Tables 11 and 28 of the CS!

ART = antiretroviral therapy, ATLAS = Antiretroviral Therapy as Long-Acting Suppression, ATLAS-2M = Antiretroviral Therapy as Long-Acting Suppression Q2M;
CAB = cabotegravir, CD = cluster of differentiation, CMH = Cochran-Mantel Haenszel, CS = company submission; EMA = European Medicines Agency, FLAIR = First
Long-Acting Injectable Regimen, HCV = hepatitis C virus, HIV = human immunodeficiency virus, INSTI = integrase strand transfer inhibitor, ITT-E = intention-to-treat
exposed, LA = long-acting, LOCF = last observation carried forward, NNRTI = non-nucleoside reverse transcriptase inhibitor, NR = not reported, PP = per-protocol; Q1M =
given every 1 month, Q2M = given every 2 months, RNA = ribonucleic acid, RPV = rilpivirine, TB = tuberculosis, ULN = upper limit of normal,
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ERG comment: The non-inferiority margin in the ATLAS and FLAIR trials was established at 6%
whereas in the ATLAS-2M at 4%. However, for the adjusted treatment differences of the pooled sample
of patients from the ATLAS and FLAIR trials, the CS utilises the margin of 4%.

3.2.3 Trial participant characteristics

The key inclusion and exclusion criteria for the ATLAS, FLAIR and ATLAS-2M studies are
summarised in Table 3.8. All patients had to be infected with HIV-1 and >18 years of age. Patients
included in ATLAS and ATLAS-2M studies had to have plasma HIV-1 RNA <50 copies/ml at
screening whereas HIV treatment-naive patients in the FLAIR study plasma HIV-1 RNA
>1000 copies/ml documented at screening. Separate inclusion criteria in the ATLAS-2M were provided
for patients previously participating in the ATLAS trial and those on previous oral therapy. Pregnant
and breastfeeding women were excluded from all three RCTs with most of the other exclusion criteria
being similar between studies. However, the use of abacavir/dolutegravir/lamivudine (ABC/DTG/3TC)
as current ART regimen was an exclusion criterion in the ATLAS study which was the ART regimen
used as the control treatment in the FLAIR study.

The ERG noticed, upon checking the protocols for ATLAS, FLAIR and ATLAS-2M,**! that patients
with any evidence of primary resistance based on the presence of any major known NNRTIs resistance-
associated mutations were excluded from the studies. However, mutation K103N was allowed in all
three studies. The company referenced the document published by the International Antiviral Society-
USA (IAS-USA) which states that K103N as a single mutation will not impact susceptibility to RPV*.
Based on data from the HIV drug resistance database*’ and FDA’s Guidance for Industry>’, K103N as
a single mutation can affect other NNRTIs such as nevirapine (NVP) or efavirenz (EFV). Those
NNRTIs were used by 5% and 34% of patients, respectively, in the ART arm of the ATLAS study.®
However, based on the information from CSRs for FLAIR{ViiV Healthcare, 2019 #115},
ATLAS{ViiV Healthcare, 2019 #115} and ATLAS-2M{ViiV Healthcare, 2019 #112}, none of the
patients experiencing treatment failure were carriers of the baseline K103N mutation in any of the
treatment arms.

With regards to patient disposition, the proportion of participants who discontinued ATLAS-2M study
was low and comparable between treatment arms (CAB LA + RPV LA [Q1IM]: n=42 [8%] and CAB
LA + RPV LA [Q2M]: n=36 [7%]). The reasons for withdrawal from the study did not substantially
differ between treatment arms. Thirteen (2%) and 12 patients (2%) withdraw due to non-fatal adverse
events in CAB LA + RPV LA (QIM) and CAB LA + RPV LA (Q2M) treatment arms, respectively.
Similarly, the proportion of participants who discontinued ATLAS (CAB LA + RPV LA [QIM]:
n=26 (8%) and current ART therapy: n=18 [6%]) or FLAIR study (CAB LA + RPV LA [QIM]:
n=25 (9%) and current ART therapy: n=22 [8%]) was comparable between treatment arms. Withdrawal
due to adverse events were the most common reason in ATLAS (CAB LA+ RPV LA [QIM]:
n=13 (4%) and current ART therapy: n=5 [2%]; only one fatal case in the control arm) and FLAIR
study (CAB LA + RPV LA [QIM]: n=9 (3%) and current ART therapy: n=4 [1%]; all non-fatal).
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Table 3.8: Key inclusion and exclusion criteria for included RCTs

ATLAS?’“’ 31,39

FL AIR32, 33,40

ATLAS-2M3* 4

Inclusion
criteria

HIV-1 positive, men or women aged 18 years or
greater

On uninterrupted current regimen (either the initial or
second ART regimen) for at least 6 months prior to
Screening. Any prior switch must NOT have been
done for treatment failure (HIV-1 RNA >400
copies/ml).

Documented evidence of at least 2 plasma HIV-1
RNA measurements <50 copies/ml in the 12 months
prior to Screening:

O 1 within the 6- to 12-month window, and

0 1 within 6 months prior to Screening

Plasma HIV-1 RNA <50 copies/ml at Screening

Capable of giving signed informed consent

HIV-1 infected, ART-naive men or
women aged 18 years or greater

HIV-1 infection as documented by
Screening plasma HIV-1 RNA
>1000 copies/ml

Antiretroviral-naive (<10 days of
prior therapy with any ART
following a diagnosis of HIV-1
infection)

Female participants were to be
non-pregnant, non-lactating and
had to be either of non-
reproductive potential or of
reproductive potential and agree to
follow one of the options listed in
the Modified List of Highly
Effective Methods for Avoiding
Pregna