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About ICER

The Institute for Clinical and Economic Review (ICER) is an independgmbfibnesearchorganization that

evaluates medical evidence and convenes public deliberative bodies to help stakeholders interpret and apply
evidence to improve patient outcomes and control costs. Through all its work, ICER seeks to help create a future in
which collabeoative efforts to move evidence into action provide the foundation for a more effective, efficient, and
just health care system. More information about ICER is availablepet//icer.org/.

The funding for this report comes from government grants and-pagfit foundations, with the largest single

funder being the Arnold VenturesNo funding for this work comes from health insurers, pharmacy benefit
managers, or life science companid¢€ER receives approximately 24% of its overall revéouethese
healthindustryorganizations to run a separate Policy Summit program, with funding approximately equally split
between insurers/PBMs and life science companiBsere are no lifsciencecompanies relevant to this review

who participate in this programFor a complete list of funders and for more information on ICER's support, please
visit https://icer.org/who-we-are/independent-funding/.

For drug topics, in addition to receiving recommendatiénosn the public ICER scans publicly available

information and also benefits from a collaboration withD Analyticsan independent organization that performs
analyses of the emergindrug pipeline for a diverse group of industry stakeholders, including payers,
pharmaceutical manufacturers, providers, and wholesalers. IPD provides a tailored report on the drug pipeline on
a courtesy basis to ICER but does not prioritize topics ferifip ICER assessments.

About the Midwest CEPAC

The Midwest Comparative Effectiveness Public Advisory Council (Midwest QP& program of ICER

provides a public venue in which the evidence on the effectiveness and value of health care sanvices

discussed with the input of all stakeholders. The Midwest CEPAC seeks to help patients, clinicians, insurers, and
policymakers interpret and use evidence to improve the quality and value of health care.

The Midwest CEPAC Panel is an independantittee of medical evidence experts from across the Midwest,

with a mix of practicing clinicians, methodologists, and leaders in patient engagement and advocacy. All Panel
members meet strict conflict of interest guidelines and are convened to discusvitience summarized in ICER
reports and vote on the comparative clinical effectiveness and value of medical interventions. More information
about the Midwest CEPAC is availabléatabs://icer.org/who-we-are/people/independent
appraisalcommittees/midwestomparativeeffectivenessgublicadvisory-councitm-cepac/.

The findings contained within this report are current as of the date of publication. Readers should be awartl that
new evidence may emerge following the publication of this report that cootémially influence the results.
ICER may revisit its analyses in a formal update to this report in the future.

The economic models used in ICER reports are intended to compare the clinical outcomes, expected cost$, and
costeffectiveness of differentare pathways for broad groups of patients. Model results therefore represent
average findings across patients and should not be presumed to represent the clinical or cost outcomes fof any
specific patient.In addition, data inputs to ICER models often ednom clinical trials; patients in these trials may
differ in realworld practice settings.
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the opportunity to review all portions of this repoitlone of these individuals is responsible for the
final conents of this reportnor shouldt be assumedhat theysupport any part oit. The report

should be viewed as attributable solelytb@ ICER team and its affiliated researchers.
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List of Acronyms and Abbreviations Used in this Report

AE
AHRQ
ALT
AST
BMI
Cl
CR
DRSP
DVT
DYD
evLY
FDA
FSH
GCS
KNDy
MCID
MENQoL
MG
MHT
Ml

N
NETA
NMA
NR
QALY
RCT
REF
SD
SE
SERM
SNRI
SSRI
us
VMS
WHI

Adverse events

Agency for Healthcare Research and Quality
Alanine transaminase

Aspartate aminotransferase

Body mass index

Confidence interval

Controlled release

Drospirenone

Deep vein thrombosis
Dydrogesterone

Equal value life year

Food and Drug Administration

Follicle stimulating hormone

Greene Climacteric Scale
Kisspeptinneurokinin B, and dynorphin
Minimum clinically important difference
Menopausespecific quality of life
Milligram

Menopausal hormone therapy
Myocardial infarction

Number

Norethisterone acetate

Network meta-analysis

Not reported

Quality-adjusted life years

Randomized control trial

Reference group

Standard deviation

Standard error

Selective estrogen receptor modulators
Serotoninnorepinephrine reuptake inhibitor
Sekctive serotonin reuptake inhibitor
United States

Vasomotor symptoms
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ICER recognizes that gender language is evolving and that individuals experi
menopause may have diverse and dynamic gender identities. In this report, when w
thewordd 62 Yl yé Ol YR GKS LINRy2dzya GakKSe |y
whose biologic sex is femalhether they identify as female, male, or ntwmary, among
others. When referencing study populations used in specific research studies, wesa\
the gender language used by the study investigators. As gender language contin
evolve in efforts to build inclusivity and equity into the health system, ICER will period
reassess this language, consult with subject matter experts, ande nagdpropriate
adjustments as necessary in future versions of this and other reports to ensure tha
language is fully inclusive and affirming.

Executive Summary

Vasomotor symptoms (VMS), namely hot flashes and night sweats, are the hallmark syraptoms
menopause. The vast majority of women undergoing menopause experience some degree of VMS,
but a substantial proportion experience VMS that are severe enough to impair quality of life or
interfere with normal activities. In addition, VMS also hawmeth direct healthcare costs and

indirect economic costs due to missed wérk/MS duration and severity are also known to differ

by race and ethnicity, with Black women experiencing the highest burden ofVMS.

A number of therapeutics (e.g., aftepressants, gabapentinoids) have been investigated to treat
VMS, withMenopausal Hormone TheragMHT) generally considered the mainstay of treatmént.
However, MHT may be medically contraindicated in some patients and not desired by others.
Fezolinetan{Astellas Pharma Inc.), a selective neurokBinhibitor,is aonce daily oral
nonhormonal therapy under consideratidny the FDA at a 45 mg dose for the treatment of
moderate to severe VMS associated with menopause.ctvepared the clinical and cost
effectiveness of fezolinetant and MHT to no pharmacologic treatment and to each other.

Fezolinetant was studied as parttefo Phase Il randomized controlled trials (RCTs) conducted
primarily in the United States (Skylight 1 and 2). At both the 30 mg and 45 mg doses, fezolinetant
demonstrated statistically significant improvements in VMS severity and frequency over twelve
weeks. However, at the planned 45 mg dose, average improvement in VMS severity compared with
placebo achieved a clinically meaningful difference in only one of the trials and the average
reduction in VMS frequency failed to achieve a clinically meanidgfatence in either trial. There

were however higher proportions of treatment responders in the 45 mg trial arms compared to
placebo. A separate trial of the fezolinetant 30 mg dose (Moonlight 1) reportedly did not show
significant improvement in VMSmsptoms, which conflicts with the findings in the Skylight trials. In
terms of safety, fezolinetant was generally well tolerated, with headache asits common
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The#_ENREF_4

adverseevent 2-3% of participants experienced elevated liver enzyntéasally, when compad to
placebo, MHT achieved clinically significant differences for both VMS frequency and severity.

While 45 mg dosing of fezolinetant appears to demonstrate some efficacy, significant uncertainties
remain. Results from the Moonlight 1 trial have not een published; however, the reported
negative results raise uncertainties about the efficacy of fezolinetant, particularly in different
populations, as Moonlight 1 enrolled patients in Asia. In addition, the-temg efficacy of

fezolinetant is unknow, as the trials were of short duration in comparison to the typical duration of
VMS. In terms of safety, fezolinetant was well tolerated and there were no additional safety
concerns noted in the Phase Ill safety RCTs. However, only limited data fr@matbe [l RCTs

were available for review in this report. Finally, fezolinetant possesses a umiggciganisnof

action without other inclass data available, and liver injury has been documented at higher doses.
Given the modest benefit observed in R@md uncertainty about longerm benefit and overall

safety, we rated the net health benefits @Zolinetant45 mg compared witiho pharmacologic
treatmentfor VMSF & @t NPYAAAY 3 o6dzi LyO2y Of dAA PS¢ OS6tkLOO®

In comparing fezolinetant to other interventions (e.g., MHT), there have not been anytbdsahd

trials with active comparators. In qualitative comparisons of the treatment effects of fezolinetant
versus MHT, MHT resulted in greater reductions in bd#S\Mrequency and severity when

compared to fezolinetant, but heterogeneity across trials creates uncertainty about this conclusion.
Over the shorterm, the safety and tolerability diezolinetantand MHT appear comparable.

However, longeterm use of MH carries serious increasedksincludingcoronary heart disease,
stroke, venous thromboembolism, breast canaed mortality; this risk may be heightened in

certain subpopulations. In sum, there is considerable uncertainty about the comparative rit hea
benefits offezolinetant vrsus MHT, and thus we rated the evidence for this comparison as
GLYadzZFFAOASYGE G6LOO®

Table ES1. Evidence Ratings

Treatment Comparator Evidence Rating
Fezolinetant No pharmacologic treatment P/l
Fezolinetant MHT I

MHT:menopausal hormone therapy

We developed ae novodecision analytic model to evaluate fezolinetant for the treatment of VMS
compared with no pharmacologic treatment. We also conducted an economic evaluation of MHT
compared with no pharmacologic treatmen#t a placeholder prie of $6,000 annually,

fezolinetant exceeds commonly accepted ceffectiveness benchmark$esults suggest that
fezolinetant would meet these benchmarks and be considered-efisttive if pricedaround
$2,000annually(Table ES2)MHT is widely available as generic medication ismasteffective.
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TableES2 Annual CosEffectivenesdHealth Benefit Price Benchmark®r Fezolinetant vs. No
Pharmacologic Therapy

Outcome for Annual Price at Annual Price at Discount from WAC
Annual H.BPB Annual WAC $100.000 Threshold $150,000 Threshold to Reach Threshold
Calculation Prices
Fezolinetant vs. No Pharmacologic Therapy
QALYs Gained N/A* $2,000 $2,600 N/A*
evLYs Gained N/A* $2,000 $2,600 N/A*

evLY: equal value life year, HBPB: health benefit price bench@AtRy: qualitadjusted life yeg WAC: wholesale
acquisition cost
*Not applicable (N/A) as placeholder prices were used and there is no known price for fezolinetant

In sum fezolinetant appears promising in the treatment of VMS at the 45 mg dose, but loeger
safety and efficacy data are needed. @utly available evidence suggests that it is likely either
comparable or may be inferior to MHT in terms of benefits, but this must also be balanced against
the known safety profile of MHT and individual patient profil@$e costeffectiveness of

fezoliretant will depend upon its price and whether it is considered an alternative to MHT for all
women or whether it will primarily be used by women who cannot or will not take MHT.

Appraisal committee votes on questions of comparative effectiveness and addung, with key
policy recommendations regarding pricing, access, and future research are included in the main
report. Several key themes are highlighted below:
1 All stakeholders have a responsibility to ensure that women have equitable access to
effectivenew treatment options for symptoms of menopause.
9 Payers should use evidence to create coverage criteria for fezolinetant that reflect whether
drug pricing is in fair alignment with its benefits to patients.
1 Manufacturers should seek to set prices thall faster affordability and access for all
patients by aligning prices with the patiecéntered therapeutic value of their treatments.
In the setting of new noMormonal treatments for menopause, there is considerable
optimism about emerging therapies, bthere is also considerable uncertainty about
longerterm safety and effectiveness especially in the case ofifirstass medications.
Manufacturer pricing should reflect these considerations in their initial pricing.
9 Clinical societies should update treatment gelides for patients seeking treatment for
symptoms of menopause to reflect newly available treatment options.
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1. Background

Eightypercent of women undergoing menopause experience vasomotor sympfgMs) The
pathophysiology o¥MS,characterized by hdlashes and night sweathas not been fully
elucidated. Purported mechanisms includ®anges irestrogen levels and increased neurokinin B
(NKBXctivity acting @ the hypothalamusa region of the braiwhich regulates body
temperature®’ Changesin thermoregulatiormayincrease blood flow to the skin, resulting in the
VMS Hot flashesare thesudden onset of heat in the upper chest and face which spreads
throughout the bodytypicallylastingtwo to four minutes. Hot flashes are often accompanied by
profuse sweatin@nd, when this occurs at night (night sweats), cans&asleep disruptioand
negatively affect moodAdditionally, he combination of vasodilation and sweating can rapidly
lower body temperature and cause shivering.

The frequency o¥/MSvaries from one per day to one per houvlost women who have them
experiene several per dayThe intensity of VMS can be classified as mild (sensation of heat
without sweating), moderate (sensation of heat with sweating but able to continue actieity),
severe (sensation of heat with sweating, causing cessation of activity). Moderate to severe VMS
affects 32% to 46% of women undergoimgnopause* Women with frequenimoderate to severe
VMS(i.e.,7 or moe episodes per dgyoften report interference witrsleep (94%), concentration
(84%), mood (85%), energy (77%), and sexual activity 6RIsk factors for developing VMS
include obesity, smoking, reduced physical activity, fadlicle-stimulating hormone (FSH) levels
and mutations in theéachykinin receptor 3jene, which encodes the NKB receptéft.

Available data suggest thaté mediantotal duration ofmoderate to severe VM8 9.4 years;
bothersome VMS may last around 4 yeHrsdowever, severity and duration of VMS symptoms
appears to be heterogeneous, with racial and ethnic differences. For example, a higher proportion
of Black womermxperienceincreased severity and duration ¥MSsymptoms compared to White
women 2 More limited evidence suggests that Chinese wortygically have the sheoest duration

of symptoms and Native American women may have the highest prevalence of%#3.VMS

are estimated to increase direct healthcare costs byd®Q per person per year compared to

women withoutthesesymptoms and increase indirect economic costs due to missed \ogrk

another $770 per person per year.

Treatment options vary based on symptom severfpr women with mildVMSsymptoms
behavioral approache®.g.,lowering ambient temperature, dressing in layers of clothicey) be
effective For women with moderate to sever&MSand no contraindications, menopausal
hormone therapy MHT), consisting of estrogen aptbgesterone(for women with an intact
uterus) or estrogen alone (for women who have undergone a hysterect@mgfommended as
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first-line therapy Contraindications tMHT include a history of breast cancer, coronary heart
disease, venous thromboembolic (VTE) event or stroke, active liver disease, unexplginadl va
bleeding, higkriskfor endometrial cancer, or transient ischemic attd€lsince MHT can potentially
increase the risk of these aeinse outcomes.t is also worth noting that the risk of these
contraindications may not be uniform across the population (e.g., Black women have a 40%
increased risk of mortality from breast canp€rand differential effects of MHT on cardiovascular
outcomes have been observed between Black and White wotheith MHT demonstrating a
protective effect in White womer¢

In womenwho have contraindications to or do not wish to take MHT, nonhormonal treatments
may be considered for treatment of VM8omplementary and alternative therapid€e.g., yoga,
supplementshave been studied, bugvidence for the effectivenassofsuchtreatments is at best,
inconclusivedue to heterogeneity between trials and leguality evidence?!® Antidepressants
such as selective serotonin reuptake intobs (SSR)sand serotonimorepinephrine reuptake
inhibitors SNRIshave been studied for the treatment of VM®/hile paroxetineis the only
antidepressant with an FD&pproved indication fo/MS?° other SSRIs and SNRIs have also been
shown to be effetive in reducing symptoms in some tridl¢? Gabapentin and pregabalinave

also been studied for the treatment of VMS, peularly for women who havsleep disturbanceas
they can be sedating.

Fezolinetan{Astellas Pharma Indg aonce daily oral nonhormonal therapy being investigated for
the treatment of moderate to severe VMS associated with menopause. It acts batiegu
neuronal activity in the hypothalamus thereby affecting temperature regulation. If approved, it
would be the firstselective neurokini¥8 (NK3) receptor antagoniatvailable in the USOn June

2349, 2022, Astellas submittedew Drug Applicatiofor fezolinetant45 mgto the FDAwith a
decision is expected by February 22, 26%3.

Table 1.1. Interventions of Interest

Intervention
Brand Name (Generic | Mechanism of Action Delivery Route Prescribing Infomation
Name)
Fezolinetant Neurokinin3 . Oral 45 mg oncealaily
receptor antagonist

mg: milligrams
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2. Patient and Careqgiver Perspectives

We spoke with representatives from three patient advocacy groups, as well as five individual
patients who areexperiencing VMS from menopause. We supplemented information obtained
from our interviews with patients and advocacy growggh an online survey conducted by the
National Menopause Foundation (seepplementfor survey methods details).

Every patient we interviewed described the large effect of VMS on their lives. During the day,

LI ASyita YSYyGdA2ySR GKIFG xa{ SLA&a2RSa ¢2dzZ R Ol dz
fiNSé¢> FyR GKFIG alAy TFtdzaKAYy3a g2dzZ R Ol dzaAS SYol NN
function in the workplace and interact with others.récent survey that found thad majority of

female workers ages 45 to 55 said symptoms of menopause ingetf@ith work and a third of

those surveyed women reported missing time from work due to menopause symptdPadients

also discussed the anxiety associated with the unpredictable timing and rapid onset of hot flashes

and having no way to plan for an episode. During the night, patients mentioned that night sweats
severely reduced sleep quality thereby limiting their function during the day. Patients also

indicated that they are less likely to embrace others or be sexually intimate given the

uncomfortable temperature increase.

Some patients discussed the lack ofaguition of their symptoms by their healthcare providers,
causing patients to worry that their symptoms were indicative of the onset of other health
conditions. Other patients mentioned that their healthcare providers considered their symptoms as
unavoiddle parts of menopause and did not offer further information about treatment. The lack of
information and recognition of the burden of VMS for menopausal women caused some women to
feel disempowered and prevented them from engaging with their healthceseigers on this

topic. Instead, in the absence of discussion from their healthcare providers, they sought alternative
information sources, such as family members, friends, and church members. Our interviews
mirrored findings from a survey conducted thetNational Menopause Foundation, where
respondents were more likely to speak to friends about menopause than their primary care
physician or gynecologist, even though healthcare providers were viewed as a more reliable source
of information?®

To manage VMS, women discussed changing their wardrobe, bedding, diet, and behaviors to stay
cooler, and avoiding physical and emotional triggers. Some patients were offered MHT and
antidepressants by their providers. Patients also thetistic and over the counter treatments. In
terms of future treatments, patients were concerned about potential adverse effects, such as
increased risk of cancer, and that health plans would require highst@sing, prior authorization,

or may not coer the medication. It was also highlighted that clinical trials are often not
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demographically diverse and may therefore not adequately represent the burden of VMS symptoms
and treatment effects in all racial and ethnic groups. We also heard that wieillEDA guidance for
industry on clinical evaluation is to include women with 7 to 8 moderate to severe hot flashes per
day?’ this is a only a subset of women who experience VMS, so clinical trial results may not
necessarily be applicable to women whose symptoms are not as severe.

In discussions withlinical experts, we heard that VMS is undertreated, in part due to the lack of

clinicians with expertise in treating menopause symptoms. Patients echoed this concern and

reported having their symptoms dismissed by medical providers or encountered aiesdlen

discussing menopause with their clinicians. Some women also reported being told that they were
Gi22 @2dzy3 G2 06S 3A2Ay3 GKNRAZAK YSy2LJ dzaSz¢ NBTf
course of menopause. Black women, who have on average herearset and longer duration of

symptoms, may in particular be impacted by this bias.

Clinicians also highlighted that the heightened risk of cardiovascular disease with estrogen and
progestinda SSy Ay GKS 22YSyQa | S| f { KerHegeneralidabletodf® o621 L0
entire population of women with VMS, given that treatment may start at younger ages, use

different formulations, and have different durations of treatment than in the \AHHowever,

depending on individual patient characteristics as well as the type (e.g., route of administration,

dose, combination hormones) and duration of MHT, for some women, the risks of MHT may

outweigh the benefitg® Both clinicians and patients underscored that there was an unmet need

around safe and effective nonhormonal treatment optidhat were also accessible and affordable.

We alscheard the importance of shared medical decision making in deciding to initiate medical

therapy, particularly MHT. Specificallge North American Menopause Society specifically

AyOf dZRSR Ay AGa Of AyAOlf 3Idzi RSt Myrdividuallykhroiigha | ¢ dz&
shared decisioY  { Ay3 o6l aSR 2y a&vYLIi2Y NBtASTFIOX| ROSNBRS ¢
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3. Comparative Clinical Effectiveness

3.1. Methods Overview

Procedures for the systematic literature review assessing the evidence on fezolinetant, menopausal
hormone therpy (MHT), SSRIs/SNRIs, gabapentin, and pregabalin for the treatment of VMS
associatedvith menopause are detailed iBection D of the Supplement

Scope of Review

We systematicdl reviewed the clinical effectiveness of the medicatidmistreatment of moderate

to severe VMS$ompared tono pharmacologic therapy, as represented by fiteceboarm of

clinical trials For studies evaluating multiple doses, we reviewed onlydtses thaimet the level
considered to be the minimally effective dos®ur primary outcomes werehangein frequency

and severity of VMS from baselin€ther outcomes includednenopausespecific quality of life
(MENQOoL), sleep disturbances, urogerstahptoms, and mood. To ensure comparability of
results, we present trials in the main report thete mostsimilarto the Phasell fezolinetantclinical
trialsin terms of: study design.€., Randomized Control Trial), relevant populatioe. (general
healthy women experiencing frequefit per day]VMS associated with menopause), assessment of
VMS (.e., selfreported frequency and severity of VMS), and length of follgw(.e., between 8 to

16 weeks). We also sought evidence on longitudinal outcamssciated with the risks of MHT
focusing on trials that reported outcomedayond tyear duration. Other included trialshot

meeting the comparability criteria abowe reported in the supplementThere was heterogeneity

in the assessment of VMS éngency and VMS severity (such as measuring moderate to severe or all
[mild, moderate, and severe] VMS, measuring weekly versus daily VMS, measuring in real time
versus retrospective). Throughout the results, we report any differences in assessmentweé/hile
had proposed conducting a network meaaalysis (NMA) for VMS frequency and severity and
MENQoL outcomes, after performing a literature search and applying the inclusion criteria, there
was an insufficient number of studies that measured VMS in aasiminner (e.g., daily frequency
of moderate to severe VMS) or provided enough data on changes in MENQoL and thus we were
unable to conduct an NMA for these outcomékhe full scope of the review is availableSattion

D2 of the Supplement
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Evidence Base

Fezolinetant

Evidence informing our review of fezolinetant 45 mg for treatment of VMS was derived from two
Phase Il trialsSkylight 1 and Skylight®232 At the time ofposting this report, data were provided
from conference abstracts, posters, and presentatiobengterm harms data was provided from
two trials (Skylight 4 and Moonlight 3)%¢ Data from Moonlight 3vas provided in a press

release3* In this report, wereport results fromthe 45 mg dose aAstellas submitted &lew Drug
Applicationfor fezolinetant45 mgto the FDA. Data on the efficacy of fezolinetant 30 mg (Skylight 1
and 2, and Moonlight 1) and results from the two publistidthsdl trials are described irsection
D2andTables D3.-B of the Supplement

Skylight 1 and 2 evaluated oral fezolinetantr8§ and 45ng daily versus placebo for 12 weeks,
with an extension phase (Skylight 1) armduanblinded noncontrolledextensionphase(Skylight 2)
lasting an additionad0weeks3+32 Moonlight 1evduated oral fezolinetant 3éng daily versus
placebo for 12 weeks, with amblinded noncontrolledextensionphaselasting an additional2
weeks?®” Skylight 4 evaluated the lortgrm safety of oral fezolinetant 30 mg and 45 mg daily
versus placebo for 52 weeks, including examining endometrial health in a subset of weithea,
follow-up visitthree weeks after thdast dose® Moonlight 3 was a singlarm trialthat evaluated
the safety and tolerability of oral fezolinetant 8@y daily versus placebo for 52 weeksth a
follow-up visitthree weeks after the last dos® Skylight 1 and vere conducted across 93
international locationswith the majority of sites located in thelS, whereas Moonlightdnd 3
were conductedacross48 locationsexclusivelyn Asia.

Paticipants in all fezolinetant trials were women aged@®years of age, BNKLS kg/n? and )88

kg/m?, seeking relief for VMS associated with menopause with a minimum averagf mbderate

to severe hot flashes per day or-60 per week, and in goageneral health. They could not be

taking any other pharmacologic (prescription nor fanescription) treatment for VMS. Detailed
inclusion/exclusion criteria are described in Table 3.1. At the time of posting this report,
demographic information was urailable for Moonlightl and3. Baseline characteristics for

Skylight 1 and 2 are described in Table 3l fezolinetantrials measured daily moderatgevere

VMS frequency and severity. Severity was rated by the participant as 1=mild (sensatian of he
without sweating), 2=moderate (sensation of heat with sweating and able to continue activity), and
3=severe (sensation of heat with sweating causing cessation of activity).
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Menopausal Hormone Therapy

Evidence informing our review MHTfor treatment ofVMSwas derived fronten RCTshat
examined the use of a combined estrogen and progesterone dosstrogenonly in
postmenopausal women. There were five RCTs, including the REPLENISH trial,uhtstdzval
standarddose of oral estrogen (thg estradiodaily) with progesterone versus placebo for‘42,
13*, and 16 week$3* FiveRCTsincluding CHOICE and MsFLASH 03 &iafjated a low dose of
oral estrogen (0.5ng estradioldaily) with progesterone versus placebo fd? 812404647 and13
weeks?*? Twoestrogenonly RCTs, published in one manuscript, evaluated transdermal estradiol
(standard dose: @4 mgor low dose: 0.02 mg per daygrsus placebo for 12 weekswomen with
aprior hysterectomy*® Baseline characteristics and inclusion/exclusion criteria are outlined in
Tables 3.1 and D3:3. Baselinecharacteristicappeared to besimilar, exceptparticipants in the

two estrogenronly trials wereyounger (mean ge: 49 years) and were mostly White (81%b)Five
MHT trials included only changes in moderatarereVMS frequency and/or severity (similar to the
fezolinetant trials), while the other MHT trials additionally included mild VMS in their
measurement.Table A.1 ihe Supplemendescribes how each included study defines VMS
severity

SSRIs/SNRIs

Evidence informing our review of SSRIS/SNRIs for the treatm&fii8fvas derived frorlORCTs
in postmenopausal womerthree RCTs examined the effigaof SRIs (paroxetine and
escitaloprant}®>° and seven RCTs examined the efficacy of SNRIs (venlafaxine or
desvenlafaxinej>>*°¢ For SSRIswo RCTs evaluated oral paroxetine 7.5 mg daily versus placebo
for 12 week$’ and onemultisite RCT, MsFLASH 01 trial, evaluaieal escitalopram 10ng daily
versus placebo for 8 week$ For SNRIswo RCTs, including the multisiRCT MsFLASH 03,
evaluated oral venlafaxine (37mBg daily for the first week antthen increasedo 75 mg daily)
versus placebo for 8 weeksand 12 week$! Five RCTevaluated oral desvenlafaxine 1@fydaily
versus placebo for 12 weekRs*® Some tials also included 150 g6 and/or 200 mg dose®>’
Baseline characteristics and inclusion/exclusion criteria are outlined in Tables 3.1 arél D3.1
Majority of trialsrecruited predominatelyWhite participants(75%93%), except three trials that
included at leas25% Black/African Americaarticipants?>4°50 Similarto the fezolinetant trials,
Simon et al. measured only moderagevere VMS, whereas all other SSRI trials measur¥d/As
(mild, moderate, and severe).

Gabapentin

Evidence informing our review of gabapentin for the treatmenY®MSwas derived fronthree
RCTséncluding postmenopausal woméfi®® The trials evaluatecbral gabapentin 90@ng daily®®
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gastroretentive gabapentin 180@g daily®® or oralgabapentin titrated to 2,400ng (400mg per
capsuledaily;>® versus placebo for 12 week§Table 3.1andTables D3.13.). Baseline
characteristics for théhree RCTs were similésee Tables 3.1.¢xcept Guttuso et &included a
majority White sample (93%). All trials measured daily VMS (mild, moderate, and severe)
frequency, except Reddy et Alwhich measured weekly VMS frequency. Severity wasrdened
differently across all trial&ee Table A.1 in Supplemént

Pregabalin

There were no studies of pregabalin that met our criteria for inclusion in the systematic review
therefore it is not considered in the remainder of the report.
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Table. 3.1. Baseline Characteristics and Inclusion and Exclusion Criteria.

Title/Author

Inclusion

Excluson

Baseline characteristics

Fezolinetant

SKYLIGHT®%%3

N=522

Fezolinetant 30ng (N= 173)
Fezolinetant 45 mg (n=174)
Placebo (n=175)

Healthy postmenopausal women age
40-65 years, BMKL8 kg/m? and 88

kg/m?, with anaverage of B

moderatesevere hot flashes per day

or 5060 per week.

Current use of a prohibited therapy (any
pharmacologid¢reatment for VMS), known
substance or alcohol use disorder, history of
suicide attempt, previous/current history of
malignant tumor, high systolix( 30 mmHgQ)
or diastolic 80 mmHg) blood pressure,
severeallergy or intolerance to drugs,
presence of disordered proliferative
endometrium, endometrial hyperplasia, or
endometrial cancer, or has any other medica
disorder that could confound study outcome.

Age: 54.4 (4.9)
Race/Ethnicity82.7% White,
14.4% Bldc, 26.1% Hispanic,
2.9% Other

BMI: 282 (4.49)
Hysterectomy: 32.2%

SKYLIGHT626465

N=500

Fezolinetant 30ng (n=166)
Fezolinetant 45ng (n=167)
Placebo (n=167)

See Skylight 1

See Skylight 1

Age: 54.3 (SD=5.0)
Race/Ethnicity: 79.1% White,
20% Black, 0.8% Other

BMI: 28.04 (range: 188)
Hysterectomy: 32.4%

SKYLIGHT4¢

N=1830

Fezolinetant 30 mg (n=611)
Fezolinetant 45 mg (n=609)
Placebo (n=610)

See Skylight 1

See Skylight 1

Age: 54.8 (4.8)
Race/Ethnicity: 79.9% White,
17.2%Black, 1.5% Asian.
BMI: 28.3 (4.6)
Hysterectomy: 18.6%
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Fezolinetant 30 mg (n=150)

Skylight Z£ndometrial Health | See Skylight 1. In additionat See Skylight 1 NR
set3s3s evaluable biopsies at screening and

N=599 within 30 days of the last day, or had

Fezolinetant 30 mg (n=210) | final diagnosis of hyperplasia or

Fezolinetant 45 mg (n=203) | malignancy prior to the end of the

Placebo (n=186) study period.

Moonlight 1 See Skylight 1 See Skylight 1 NR
N=302

Fezolinetant 30 mg (n=NR)

Placebo (n=NR)

Moonlight 3 See Skylight 1 SeeSkylight 1 NR
N=150
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MHT ¢ standard dose (Estradiol 1 mg)

Schirmann et al. (200%)
N=225

Placebo (n=61)
Estradioll mgDRSRA mg
(n=55)

Estradioll mg DRSR2 mg
(n=52)

Estradioll mg DRSB mg
(n=57)

Healthy postmenopausal women age
45¢65 years, who complained of at
least 5 moderate tsevere hot flushes
per day during the screening period

Contraindications foMHT, treatment with
anticoagulant medicationsecentuse of oral,
transdermal, or transvaginal hormonal
preparations. Past medical history for
cardiovascular disease, depressidiabetes,
hypertension, or other diseases that could
affect the study results.

Age: 53.7 (SD=4.75)
Race/Ethnicity: NR
BMI: 26.2 (4.13)

Natural menopause: NR

Endrikat et al. (2007}
N=324

Estradiol valeratel
mg/dienogest2 mg(n=162)
Placebo1§=162)

Women aged 5265 years in general o
aged 4@51 years in case of previous
bilateral oophorectomy, and had an
intact uterus

Contraindications to HRT; any
disease/conditions that compromised the
function of the body systems; abnormal
cervical smear; abnormal baseline labues
considered clinically significant; history of
alcohol or drug abuse; current significant live
dysfunction; insulirdependent diabetes;
hypertension; concomitant medication with
drugs known to influence the study
medication; any severe systemic disedkat
could interfere with the study.

Age: 56.3 (SD=4.9)
Race/Ethnicity: NR
BMI: 26.6 (SD=3.8)
Hysterectomy: 33%

Lin et al. (2017}

N=244

Estradioll mg DRSR2 mg (n=
183)

Placebo1=61)

Women who had 24 or more moderat]
to severe hot flushes over 7
consecutive days during thersening
period, had a negative pregnancy tes
and negative bilateral mammography
results

History of cardiovascular disease, uncontrollg
thyroid disorders, clinical depression,
malignant or premalignant disease, abnorma
gynecologic findings, hepatic desse, adrenal
insufficiency or renal failure, abnormal glucos
tolerance and severe or congenital hyper
triglyceridemic; abnormal baseline laboratory
findings; a history of alcohol/drug abuse or
current smokingrecenthormonal therapy;
use of herbal/othemedicines for climacteric

disorders

Age: 51.9 (3.75)
Race/Ethnicity: 100% Asian
BMI: 23.4 (SD=2.84)
Natural menopause: NR
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REPLENISHobo et al.
(2018),(40,46,66-69

N=1,411

Estradiol 1 mg and
progesterone 100 m{n=415)
Estradiol 0.5 mg and
progesterone 100 mg (n=424
Estradiol 0.5 mg and
progesterone 50 mg (n=421)
Placebo (n=151)

Healthy menopausal women agedd0
65 years ith BMI 34 kg/m or less,
had an intact uterus and at least 12
months of spontaneous amenorrhea

Contraindications or allergy tHT; a history
of endometrial hyperplasia or undiagnosed
vaginal bleeding; uterine fibroids diagnosed
screening; heavgmoking, or a history of drug
or alcohol abusgrecent use of another
therapyfor VMS

Age: 54.7 (SD=4.4)
Race/Ethnicity: 65.9% White,
31.6% Black, 2.5% Other
BMI: 20.7 (SD=4.1)

Natural menopause: NR

Simon et al. (2019}&

VMS substudy of Lobo et al.
(2018)

N=572

Estradiol Img and
progesterone 100ng (n= 141)
Estradiol 0.5 mg and
progesterone 100ng (n= 149)
Estradiol 0.5 mg and
progesterone 50ng (n= 147)
Placebo (n= 135)

See Lobo et a(2018).

Additional requirement: Women who
had a minimum of 7 moderate to
severe VMS daily or 50 per week
before enroliment.

See Lobo et al. (2018)

Age: 54.68 (SD=4.6)
Race/Ethnicity: 67.1% White,
31% Black, 1.9% Other

BMI: 26.7 (SD=3.98)

Natural menopauseNR

MsFLASH 03offe et al.*
(2014)%

N=339

Estradiol 0.5 mg (n=97)
Venlafaxine 75 mg (n=96)
Placebo (n=146)

Healthy women aged 40 to 62 years i
the menopause transition, were
postmenopausal, had F3¢vel
exceeding 20 mIU/mL, and an estrad
level not exceeding 50 pg/mL in the
absence of a reliable menstrual mark
and were required to have at least 14
VMS per week

Pregnancy or breastfeeding; suicide attempt
the past 3 years; diagnosis of bipotisorder
or psychosis; psychotropic medications for
VMS in the past month; major depressive
episode or drug or alcohol abuse in the past
year, recent or current use of MHT; hormona
contraceptives, SERM or aromatase inhibito
and some comorbidities

Age:54.6 (SD=3.8)
Race/Ethnicity: 59.9% White,
34.2% Black, 20% Other
BMI: 28.3 (SD=6.8)

Natural menopause: NR
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MHT¢ low dose (Estradiol 0.5 mg or lower)

CHOICE: Panay et al. (2067)
N=575

Estradiol 0.5 mg/0.1 mg NET,
(n=194)

Estradiol 0.5 mg/0.25 mg
NETAnN=181)

Placebo (n=200)

Women who had at least 50 moderatg
to severe hot flushes per week, no
menses during the past year or 6
months spontaneous amenorrhea wit
FSH levels 44®1U/ml and estradiol
levels 525 pg/ml.

Recentexposure toMHT. 8ispected or
previous history of breast cancer or estrogen
dependent neoplasia, untreated endometrial
hyperplasia and abnormal genital bleeding.
History of diabetes mellitudyypertension, any
thrombo-embolic conditions and hepatic or
renal impairment.

Age: 55.5 (SD=4.6)
Race/Ethnicity: 95% White, 0%
Black, 1% Asian

BMI: 67.8 (10.5)

Natural menopause: NR

Stevenson et al. (2018%™
N=313

Estradiol 1 mg/D¥ 5 mg
(n=62)

Estradiol 0.5 mg/DYD 2.5 mg
(n=124)

Placebo (n=127)

Non-hysterectomized, postmenopaus
women aged 4865 years who had
0SSY F'YSY2NNK2SA(
had serum estradiol and FSH levels
within the postmenopausal range, ha
X pon Y 20R8/8k: hbtSluskies
during the screening period

Endometrial biopsy showing clinically relevan
abnormalities and/or bilayer endometrial

0 KA Ol y SniecehtBbnaqmal vaginal
bleeding, a history of or current estrogen

Age: 53.8 (SD=4.2)
Race/Ethniity: NR

BMI: 26.36 (SD=6.42)
Natural menopause: NR

Archer et al. (2013%

N=675 (full analysis set)
Estradiol0.5 mgDRSP 0.25
mg (n=177)

Estradiol0.5 mg/DRSP 0.5 mg
(n=178)

Placebo (n=176)

Women aged 40 years or older,
experienced spontaneous amenorrhe
for 12 months or more, had a
minimum of 7 to 8 moderate to severg
VMSper day, or 50 to 60 moderate to
severeVMSper week during the

screening period

Recentuse of orahormonal products.

Age: 53.5 (6.0)
Race/Ethnicity: 67.6% White,
24.2% Black, 0.6% Asian, 7%
Hispanic

BMI: 28.5 (5.84)
Hysterectomy: 54.4%
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Speroff et al. (19963

N=324

Study 1:

Placebo (n=54)

Estradiol transdermal system
0.02 mg (n=54)

Estradiol transdermal system
0.04 mg (n=53)

Study 2:

Placebo (n=37)

Estradiol transdermal system
0.02 mg (n=37)
Estradioltransdermal system:
0.04 mg (n=37)

Women at least 50 years of age,
undergone hysterectomy, had natural
menopause or at least 35 years of ag
had surgical menopause, and screen
for baseline VMS (at least 56 per
week)

Contraindications to MHThose witha skin
condition that may be exacerbated by use of
transdermal system

Age: 49 (SD=NR)
Race/Ethnicity: 81% White
(other categories NR)
BMI: NR

Natural menopause: 28%

SNRIs
Evans et al. (200%) Women with natural or surgical Receiving estrogengrogestins, androgens, | Age: 52.2 (5.5)
N=80 menopause and had more than 14 hg antidepressants, or chemotherapy. Race/Ethnicity: 76.5% White,

Venlafaxiner5 mg(n=40)
placebo (n=40)

flushes per week

8.5% Black, 8.5% Asian, 6.5%
Hispanic

BMI: NR

Natural menopause: 79.3

Speroff et al. (20083}>"
N=563

Desvenladxine 100ng
(n=157)
Desvenlafaxine 156g
(n=163)
Desvenlafaxine 20g
(n=155)

Placebo (n=78)

Healthy postmenopausal womemith
BMI40 kg/n? or less who experienced
at least7 moderateto-severe hot
flushes per day (or 50 or more per
week)

Recent use of MHT or therapies for VMS
history of seizure disorder; myocardial
infarction; malignancy other than basal or
squamous cell carcinoma; glaucoma or raise
intraocular pressure; ohepatic, renamedical
disease; current major depressive, bipolar,
psychotic, or generalized anxiety disorder;
other clinically important abnormalities at
screening.

Age: 53.6 (SD=4.97)
Race/Ethnicity: 83.9% White,
9.95% Black, 6.1% Other
BMI: 26.9 (SD=8)

Natural menopause: 77.9%
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Archer et al. (20094¥
N=451

Desvenlafaxine 150 mg (n=
151)

Desvenlafaxine 100 mg
(n=150)

Placebo (n=150)

Healthy pstmenopasal womenwith
BMI40 kg/n? or lesswho experienced
at least 7 moderate to severe hot
flushes per day or 50r more per week
for 2 consecutive weeks at baseline

Recentuse of any hormone&ontaining drugr
VMStherapy;history of seizure disorder,
myocardal infarction or malignancy or
treatment for malignancy other than basal or
squamous cell carcinoma; hepatic, renal, or
other medical disease; presence of psychiatr
disease requiring therapy

Age: 53.36 (SD=4.8)
Race/Ethnicity: 82.7% White,
15.7% Blackl.7% Other

BMI: 27.86 (4.96)

Natural menopause: 80%

Archer et al. (20095)
N=541

Desvenlafaxine 100 mg
(n=182)
Desvenlafaxine 150 mg
(n=179)

Placebo (n=180)

Healthy, postmenopausal womenith
BMI 40 kg/m? who experienced at
least 7 moderate to severeot flashes
per day (or 50/ week) recorded by
participants for 7 consecutive days
during screening

Recent ge of any hormone&ontaining drug or
VMStherapy;history of seizure disorder,
myocardial infarctionor malignancy or
treatment for malignancy other than basal or
squamous cell carcinoma; hepatic, renal, or
other medical disease; presence of psychiati
disease requiring therapy

Age: 53.7 (SD=5.03)
Race/Ethnicity: 87.3% White,
10.9% Black, 1.8% Other
BMI: 27.1 (4.59)

Natural menopause: 76.2%

Bouchard et al. (2012
N=287

Placebo (n=150)
Desvenlafaxine 106ng
(n=137)

Healthywomen whohad completed
their last natural menstrual periogtl 2
months prior to screenindad an
intact uterus a BMlof #84.0 kg/m2
and a minimum o¥ moderate and
severeVMSper day, omb0 moderate
and severe/MSper week recorded for
7 consecutive daysuling screening

Recent ge of any hormoneontaining drugr
VMStherapy;estrogendependent neoplasia;
seizure disorder; active or recent arterial
thrombo-embolic disease; cerebrovascular
accident or stroke; venous thromboembolisn
malignancy or treatment for malignancy with
2 years; hepatic, renal medical disease; majq
depressive, bipolar, psychotic, or generalized
anxiety disorder requiring therapy; narrew
angle glaucoma or current raised intraocular
pressure; undiagnosed vaginal bleeding.

Age: 54 (SD=4.5)
Race/Ethnicity: 92.5% White,
0.5% Black, 7% Other

BMI: 26 (SD=4)

Natural menopause: NR

Pinkerton et al. (2013p>™
N=365

Desvenlafaxine 10Mg
(n=181)

Placebo (n=84)

Womenaged 45 yearsroolder, had a
BMI of 34.0 kg/nt or lower, and had
confirmed menopause status.
Efficacy sukstudy: Aproximately 20%
of the enrolled participantsnet the
additional criterion of7 or more
moderate and sever®MSper day (or
#60 VMSper week) recorded for 2
weeks before randomization

Recentuse of any VM$herapy;history of
seizure disorder, myocardial infarction,
narrow-angle glaucoma, or malignancy or
treatment of malignancy other than basal or
squamous cell carcinomamportant medical
disease; major daressive, bipolar, psychotic,
or generalized anxiety disorder requiring
therapy; other clinically important

abnormalities at screening.

Age: 54 (SD=5)
Race/Ethnicity: 86.5% White,
12% Black, 1.5% Other

BMI: 26.5 (SD=4)

Natural menopause: 79%
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SSRls

MSFLASH QEreeman et al.
2011)50,75

N=205

Escitalopraml0 mg(n=104)
Placebo (n=101)

Women who had at least 28 hot
flashes or night sweats per week for 3
weeks where hot flashes or night
sweats rated as bothersome or sever
on 4 or more days per week and the
frequency in week 3 did not decrease
by more than 50% from the mean
weekly levelsri weeks 1 and.2

Use of therapies for hot flashes in the p&st
days; current severe medical illness, major
depressive episode, drug or alcohol abuse in
the past year, suicide attempt in the past 3
years, lifetime diagnosis of bipolar disorder,
psychoss; or uncontrolled hypertension,
history of endometrial or ovarian cancer,
myocardial infarction, angina or
cerebrovascular events, or other preexisting
medical conditions

Age: 53.9 (SD=4.03)
Race/Ethnicity: 49.8% White,
46.4% Black, 3.9% Other
BMI: 29.1(SD=6.51)
Hysterectomy: 13%

Simon et al. (2013Study 1 &
2) 76-78

N=606

Paroxetine7.5 mgn= 301)
Placebo (n=305)

Postmenopausal women 40 years or
older who had an average of more
than 7-8 moderate to severe hot
flashes per dg, or 5660 moderate to
severe hot flashes per week

Hypersensitivity to paroxetine; known
nonresponse to previous SSRI or SNRI
treatment of VMS; untreated hypertension;
impaired liver or kidney function; unstable
cardiac disease; pregnancy; a history of
psychiatric disorder; and any other medical

condition.

Age (median): 54 (range: 4®)
Race/Ethnicity: 69.9% White,
27.4% Black, 0.95% Asian
BMI (median): 28.05 (range:
16.860.7)

Natural menopause: 81.1%
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Gabapentin

Guttuso et al. (200897°
N=59

Gabapentin 900 mg (n=30)
Placebo (n=29)

Postmenopausal women witma
average of7 or more hot flashes per
day accompanied by sweating

Edrogen, progestin, leuprolide, or tamoxifen
therapy within the past 2 monthdviorethan
pre: 2F I LI GASydQa K
with occurrence of migraine headaches or
ingestion of particulafoods or beverages.

Age: 52.9 (SD=3.4)
Race/Ethnicity: 93.2% White,
6.8% Black

BMI: NR

Natural menopause: NR

Reddy et al. (2008

N=4¢

Gabapentin 900 mg (n=20)
Placebo (n=20)

Menopausal women, aged 3%0
years, experiencing atast 50
moderate to severe hot flashes per
week > 2 months

History of DVT, history of Ml, stroke, and/or
functional decline, history of malignancies or
undiagnosed vaginal bleeding, history of
chronic liver, gallbladder, chronic renal,
cardiac, or endocnie diseases

Age: 51.75 (SD=4.36)
Race/Ethnicity: NR

BMI: 26.8 (SD=5.9)
Natural menopause: 90%

Breeze 3Pinkerton et al.
(2014)8°

N=593
Gabapentirgastroretentive
1800mg (n=299)
Placebo1§=294)

Healthy postmenopausal women whqg
experienced 7 or more moderate-
severe hot flasheperday duing a 14
day baseline

Current treatment withMHT ; history of gastric
reduction; substance abuse within the past
year; or any serious medical condition
Goncomitant treatment of hot flashesxcept
antidepressant with unchanged dosagesre
permitted.

Age:54 (SD=6.1)
Race/Ethnicity: 69.5% White,
26.3% Black, 1.2% Other, 3%
Hispanic

BMI (<30): 61.7% (range: 16.3
59.4)

Natural menopause: 74.7%

BMI: body mass indexGR: Controlled releasBRSPDrospirenoneDVT: deep vein thrombosiB,YD: dydrogesteron&SH: follicle stimulating hormoneg:
milligram,MHT: Menopausal hormone therapWll: myocardial infarctionN: number NETANorethisterone acetateNR: Not ReportedsD: Standard

Deviation,SERM: selective estrogen receptor modutat@&NRI: serotonitnorepinephrine reuptake inhibitor, SSRI: selective serotonin reuptake inhikifar,
United States, VMS: vasomotor symptoms
*Includes both SNRI and MH®.MHT arma progesterone taper was provided for 14 days after estrogen.

Uncludes both MHT low and standard dose. N=1,835 for full study and N = 1,411 for 4 out of 5 trial arms excluding e2&agphfAd progesterone 50 mg.

4includes both MHT low and standaddse.
8N=2,118 for full study and N=365 for VMS substudy.

#Reddy et al. includedtaial armof 0.625 mg conjugated estroge(l§=20) Women were randomly allocated to the doses and no information was provided on

the number of women without a uterus and tewe excluded this arfinom our review.
aTrial arm of 0.25 mg estrogen/50 mg progesterone was excluded due to it being <0.5 mg estradiol
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3.2. Results

In this main report, we descrilthe change in VMS frequency and seveffitmary outcomes)

from baseline to & 16 weeks after treatment initiation. To aid in comparison to the fezolinetant
trials, we first reportresults from trialghat measurecchanges inmoderatesevere VMS then we
report results fromtrialsthat measured changes anyVMS In Table 3.2 we provide conversions
to daily VMS and not# the change met threshold faninimum clinically important difference
(MCID for all interventions binterest Specificallypased on our literature revieywwe consider
al/L5a FT2NJ 0KS F2tft26Ay3q 2dz002YSayYy zza{ TFTNBIldsSSyoe
0 X n ®H HNpenopaudeSpeTific Quality of Life Questionna(MENQO).6 »pmint).8-82 MCID
were derived from two studies that usedsponse to le Clinical Global Impression (CGI) scale to
detect minimal clinically important changes in VMS frequeartyVMS severityafter

randomization toMHTor placebo®>®2 MCID >1 for MENQoL was also repd in other sources$?
Additionally, we report changes MENQoL sces,sleep disturbance, urogenital symptoms, and
mood. Finally, harms and discontinuation rates are summarized with-temg hams for MHT.
Additional studies/outcomes are availableSection D of the Supplement

Clinical Benefits
Fezolinetant

The efficacy of fezolinetadt5 mgcompared with placebo for the treatment of moderasevere
VMS associated with menopausalescribed based otwo Phasdll trials (Skylight 1 and 2§3362

VMS Frequency

In the Skylight 1 and 2 trials, participamsthe fezolinetant 45 mg grougchieved significant

reduction in moderatesevere daily VMS frequency at 12 weeks (Skyligi&.85 (SE=0.43), p<0.001

in the 45 mg doseSkylight 2: mean reduction versus placebe2053 (SE=0.55), p<0.001 in the 45

mg dose)*16163 Across the tw trials, 58.7% in the fezolinetant 45 mg group achieved a 50%
reduction in VMS frequency at week 12 as compared to 36% in the placebo group, and 37% in the
fezolinetant 45 mg group achieved a 75% reduction in VMS frequency at week 12, as compared to
17% n the placebo group? More than half of participants (55.1%)time fezolinetant 45 mg group
were classified as respondedefined as reporting VMS frequency way dzOK orS G G S NE

& Yderately betteg on the PGIC scalecompared to 31.4% ite placebo groug* However, the
difference between fezolinetant 45 mg and placebo for VMS frequency at week 12 did not meet
MCID (reduction in frequency of >3.57 hot flashes dafgditional data on the early onset of
treatment effect for Skylight 1 and 2 and lotgrm efficacy (including additional 49eek extension
Phase) for Skylight 1 can be found in thgplement
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VMS Severity

Participants treated with fezolinetat5 mghad a significant reduction in moderagevere VMS
severity at 12 weeks (Skylight 1: mean reduction versus placelfo20f(SE=0.08), p=0.007 in the

45 mg dose; Skylight 2: mean reduction versus placeb0.29 (SE=0.08), p<0.001 in the 45 mg
dose)3%6163 No data was provided on percentage of responderhai 50% or 75% reduction in

VMS severity.The difference between fezolinetant 45 mg and placebo for VMS severity at week 12
exceeded MCID for the Skylight 2 trial but not Skylight 1 trial.

MENQoL

The efficacy of fezolinetant compared with placebo for changes on MENQoL was evaluated in the
two Phasdll trials (Skylight 1 and 2)f-ezolinetantd5 mg significantlymproved MENQoL scores
compared to placebo in the Skylight 1 and 2 trials (Pooled fdatakylight 1 and:2nean reduction
versus placebo 00.47 (0.10); 95% GD.66 t0-0.28).3¢ See Table 3.2The difference between
fezolinetant 45 mg and placebo for MENQolatk 12 did not meet MCIE.

Other Outcomes

The efficacy of fezolinetant compared with placebo for changeteep disturbance and quality

was evaluated itwo Phasdlltrials (Skylighl and 2) Participants treated with fezolinetant 45 mg

had asignificant reduction irsleep disturbance, as measuredPatientReported Outcomes

Measurement Information System Sleep Disturbaq&hort Form(PROMIS SD SF 8b) scoaed?2
weekscompared to placebo (mean difference from placeto5 (0.5); p=0.00% At 12 weeks,

pM: AY GKS FST2tAySilyd np Y3 | N¥Y aBaiedtGhbR a Y dzO0
Impression of ChangeSleep Bsturbance PGIC SIp compared to 22.9% in the placebo group.

However, 168 2 F LI NIAOALI yia Ay (RGASH AlNeeNI2 1225 SR ay
of those in the fezolinetant 458 | NI NXB L2 NI SR d y PatieiNHobdl SYaé Ay 4&f
Impression of Severity Sleep Disturbancf@PGiS), as compared with 17.7% in the placebo arm.

However, 2.7% in the fezolinetant 45 mg arm continued to report moders¢@ere problemsSee

Supplement Table D3.17

Percentage ofimpairment inwork productivity and activityas measured byheWork Productivity
and Activity Impairment Questionnaire Specific to VMS (WWRMS), decreased by week 12 in all
groups with a numerically greatelecrease in fezolinetant 45 nggoup.*¢ However, the WPAVMS
data was only reported graphically, and we are unable smdany conclusionabout the
significance ofhis data SeeSupplement Table D3.18
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Key Outcomes in 30 mg Dose

The efficacy of fezolinetar®8 mg compared with placebo for the treatment of moderatevere

VMSis described irSection D2 of the Supplemerin brief,in the Skylight 1 and 2 trials, participants

in the feolinetant 30 mg group achieved significant reduction in modessteere daily VMS

frequency at 12 week¥-%® These reductionsvere smaller than the 45 mg dose and atfid not

meet MCID threshold. Participants treated with fezolinetd@tmg alsdad a significant reduction

in moderatesevere VMS severity at 12 weéks; meeting MCID threshold in Skylight 1 but not
Skylight 2.Fezolinetant 30 mg improved MENQoL scores compared to placebo in the Skylight 1 and
2 trials® but, similar to 45 mg doséhis difference did not meet the MCID threshold. The

Moonlight 1 trial, conducted in Asia, reported tHatzolinetant 30 mg daily did not meet the pre
defined endpoint (change in moderasevere VMS frequeey and severityj®

Menopausal Hormone Therapy

Across the MHT trials, the efficaciyMHTwas clinically simildoetween the standard dose (1 mg)

and low dog estrogen (0.5 mg}hus we included both doses in our revie®n average, MHT

results in statistically and clinically significant reductions in VMS frequency and severity, along with
improvements in quality of life as measured by MENQoL.

VMS frequency

In thefive trials that reported changes imoderatesevereVMS frequencyall reported a
significantly greater reduction in VMS frequency in the MHT group compared to placebo.
Stevenson et al. (2010) reporteddailymean difference in MHT low dose versus placebd df9;
95% CI: 0.52 to 1.86; p<0.0®1Thisreduction was a smaller difference than reported in the
Skylight 1 and 2 triaks2.55 to-1.86) Archer et al. (2013§reported greater improvements in
weekly moderatesevere VMS frequency in all the low estrogen dose atwgeek 12 compared to
placebo (hean difference to placebe22.2; 95% CR7.8 t0-16.6; p<0.0001 anel7.6; 95% CGBB33.2
to -22.0; p<0.001I)equating to a daily mean differencedf1 and-3.3. These differencewere
larger than the difference reported in the Skylight 1 and 2 taald one MHT group met MCIIn
the REPLENISH trial, there was a greater reductiareekly moderatesevere VMS at week 12 in
the MHTgroups(1 mg or 0.5 mpg(ranging from55.1 t0-49.85) compared to placebeQ.2) (all
p<0.05}% equating to a daily mean difference-@f2 to-1.4. More participants in the MHT doses
had reductionghat met MCID criteria at week 1@68%73% vs 52% placebo; p<0.8%nd had
more days per week without moderasevere VM$p<0.05)%8 In the CHOICE trial, there was a
larger decrease in weekly moderasevere VMS in the low dose estrogamnsat week 12
compared to placebo, p<0.0(taily mean difference 6B.3and-3.0).#’ The reductions were
larger than reported in the Skylight trial&ndrikat et al. (2007 reported a larger percent
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reduction in the number of moderatsevere VMS per week in the MHT grotg§0(8%) during

weeks 512 compared to placebe41.5%)p<0.00014, with a daiy mean difference of3.1 and
participants in the MHT arm were experiencing around 1 VMS per day, compared to 4 per day in the
placebo group.

There werdive trials that reported changes in all (mild, moderate, and severe) VMS frequency.
MsFLASH 03 tris¢ported a greater reduction in daily VMS frequency by week 8 in participants who
received MHT compared to placebo (mean difference from plac&h8; 95% Ck3.4 to-1.3;
p<0.001) which was comparable to the Skylight tdalSchirmann et a{2004)° reported a larger
percent reduction in the weekly frequency of VMS in all MHT de88s0%6 t0-84.5%) at week 16
as compared to placebe47.0%) (all p<.0001¢quating to a daily mean difference-df1 to-3.0
whichmet the threshold for MCIDLin et al. (2012 reported significantly greater percent
reduction inVMS frequency at week 16 the MHT group (percentage change difference from
placebo:-28.5%, p=0.0001kquating to a daily mean difference-@9. Finally, in the two
estrogenonly trials, Speroff et &f reported agreaterreduction in weekly VMS frequency at week
12 in those who received two transdermal systems (0.04 mg per day) (stesly. Z:andstudy 2:-
48.4 VMS per week) compared to placebo (study1:9 and study 2:31.2 VMS per week)
(p<0.001 and p=0.004, respectivelyhhe converted daily mean difference ranged fregv (0.04
mg) to-0.7 (0.02 mg)However, the reduction in VMS frequenfor those who received 0.02 mg
was only significantly different to placebo in study 2 (p=0.006), not study 1 (p=0%88g Table
3.2 for values converted into daily changesl Supplement Tables D35for values reported in
manuscripts.

VMS severity

In the five trials that reported VMS severity, four trials reporsgghificantlygreater improvemerd

in weeklyVMS severity in the MHT groups, compared to placelaher et al. (2013jreported
greater improvements in VMS severity in the two low dose estrogen arms compared to placebo
(mean difference to placebe0.80; 95% Cit.01 to-0.59; p<0.0001 anel.07; 95% Clt.28 t0-0.86;
p<0.0001).This meardifference was larger than thaeported in the Skylight trials and met
threshold for MCIDIn the REPLENISH trial, therere largerreductions in moderatesevere VMS
severity at week 12 in the MHT doses (ranging frri2 to-0.76) compared to placebe(.56) (all
p<0.05¥° and nore participants in the MHT doses had reductitimst met MCID criteria at week

12, compared to placebo (39%6% vs 29% placebo; p<0.65)n the CHOICE trial, there was a
greater decrease in VMS severity in theottdHT arms at week 12, compared to placebo
(p<0.001)" In the MsFLASH 03 trial, there was a significantly greater reduction in VMS severity by
week 8 in the MHT group as compared to placebo (mean differe@c®:95% CH).4 to 0.1;

p=0.02, which met threshold for MCIDConverselyLin et al. (201#}, an RCT conducted
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exclusively in Chinesagicipants, reportedho significant difference ireductionof moderate
severe VMS severity at week 16 in the MHT aompared toplacebo (p=0.103).

MENQoL

MENQOoL scores had a potential range from 0 (no symptoms) to 174 (extremely bothered) and
negative alues for the MENQoL indicate improvemeit.the two studies that examined MENQoL,
there were greater reductions in total MENQoL scores in the MHT arms as compared to placebo at
week 8 and 121n the MsFLASH 03 study, there waseandifference to placebo at week 8 €3.5;

95% Cl:0.7 to 0.2; p<0.00%’88 See Table D.3.1In theREPLENISH trial, there was a mean

reduction in the MHT arms fromi.62 to-1.92 (all <0.05), compared t&.39 in placebo at week

127%. Though not measured by MENQoL, Stevenson eg@drted a larger improvement in heakth
related quality of lifen those in the MHT dos€s.

Other outcomes

Three MHT trials reported a greater reduction in vaginal dryness in the MHT arms, compared to
placebo®34447 Six trials reported improvements in sleep outcomes in the MHT groups compared to
placebo?24346476789 Byttwo trials, including MsFLASH 03, reported no improvements in
insomnia?*8 There werdnconsistenteffects ondepressiorf344 Full details are found ifiables
D3.67in the Supplement.

SSRIs/SNRIs

There were overall inconsistent results in the review of SNRI /SSRIs for the treatment of VMS.
Although some trials reported statistically significant improvements in VMS, none of the
antidepressants reviewed achieved clinically meaningful improvements in VMS frequency nor
MENQoL when compared to placebo. Of the SNRI/SSRIs reviewed, desvenlafaxieenhast t
sizeable and consistent treatment effects on VMS severity when compared to placebo, but these
trials included women with mild VMS in their assessment of VMS severity, so direct comparison
with fezolinetant is difficult.

VMS Frequency

The o paroxetine trials reported greater reductions in weekly VMS frequéantyose who
receivedparoxetine compared to placebo (Study 1: paroxetid@.5 and placebo37.3, p=0.009

and Study 2: paroxetine37.2 and placebo27.6, p=0.0001f° The converted daily differencg

1.4 and-0.9)was smaller tha that reported in the Skylight trials (See Table 3.2). Escitalopram was
associated with a greater reduction in daily VMS frequency by week 8 in the MsFLASH 01 trial
(mean difference to placebel.41; 95% C#2.69,-0.13; p<0.0013° There werdimited andmixed
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findings for venlafaxineMsFLASH 03 trial reported greater reductions in daily VMS frexyuieyn
week 8 in participants who receivegnlafaxinecompared to placebo (mean difference versus
placebo -1.8; 95% C}2.7 t0-0.8; p=0.005¥> However Evans et al. (200%) reported no

significant difference between participants in the exteneletbase venlafaxine and placebo group
in reduction of daily VMS frequeney week 12(p=0.20) though this triaincluded only 40
participants The most consistent evidence for improvements in VMS frequency was reported in
the desvenlafaxine trials. Foaf the five main RCTs of desvenlafaxine reported significantly greater
reductions in moderatesevere VMS frequeary at week 12 in desvenlafaxine 100 mg compared to
placebo, with change from baseline values ranging fré/8 to-7.8 52535556 Daily mean difference
from placebo ranged fror2.8 to-1.3 for the 100 mg doseEfficacy forl50 mgand 200 mgloses
were less consistentSee Table 3.2However, Bouchard et al. (2022)eported no significant
difference in the change in moderasevere VMS frequency in the desvenlafaxine 100 mg group
compared to jacebo(p=0.92. Efficacy da at longer followup for some of these trialare

reported inSection D3 of the Supplement

VMS Severity

Evidence for paroxetine was mixed. Simomle(2011) Study 1 reported no significant difference
between the paroxetine and placebo groups; howevardg 2reported greater reductions in

weekly VMS severity for paroxetine compared to placebo at weekO1P2(and-0.07, respectively;
p=0.011) Escitalopram was associated witra@ater reduction in VMS severigy week 8 in the
MsFLASH 01 triinean differenceo placebdr b n ®HH T dps> / LYb Bidlangeorii 2 b n @
venlafaxine watimited to two trials andmixed. TheMsFLASH 03 trial reported greater reduction in
VMS severity by week 8 in the venlafaxine group as compared to placebo (mean difference versus
placebo:-0.2; 95% CH).3 to 0.0; p=0.02), but Evans et al. (2005) reported no significant difference
between the groups (p=0.36}. Similar to the VMS frequegaesults the most consistent evidence

for improvements in VMS severity was reported in the desvenlafaxine tialsr out of five trials
reported greater improvements in VMS severity in ttesvenlafaxine 100 mg arms compared to
placebo, with change &m baseline values ranging fro.54 to-0.88and mean differencevas-

0.33, larger than the difference in the Skylight triadggain,Bouchard et al. (2012)reported no
significant difference in the change in moderatevere VMS severity in the desvenlafaxine 100 mg
group compared to placeb@p=0.99.

MENQoL

Two trialswith SSRI/SNRIs examined changddENQoL.There were significantly greater
improvementsin MENQolat week 8 in those who received escitalopram (mean difference to
placebo:-0.4; 95% CH).6 t0-0.1F7 or venlafaxine (mean difference to placeb:2; 95% CH0.4 to
0.0; p=0.04§"88 Although in the venlafaxineitl, this difference was driven by one significant
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subdomain: psychosocial symptorsd \vasomotor domain scores slightly increased from baseline
to week 8% SeeTable D3.11Improvements in both trials did not meet MCID.

Other Outcomes

Therewereimprovements in sleepeportedin the escitalopram tridf, but evidence was mixed for
paroxetin€” and venlafaxin€? There were no improvements in sexual functioning in the
paroxetine trial, measuredsing the sexuality subscore of thet flash related daily interfemce
scale(HFRDIS) and the Arizona Sexual Experiences®Spalgpite Evans et al. (2005) redogno
difference in VMS frequency or severity, this trial did repagteater reduction in patienteported
interference of VMS with daily life in the venlafaxine grotgdo)compared to the placebo group
(-15%) (p<0.001). However, those in the venlafaxine arm had higher sootks measuret
baseline?? SeeSupplement Tables D3%

Gabapentin

Trials of gabapentin, although demonstrating statistical significance, also failed to show clinically
meaningful differences in VMS frequency or severity. MENQolhetassessed in these trials.

VMS frequency

Two gabapentin trials quantitatively reported changes in VMS frequency (mild, moderate, and
severe) and both reported larger reductions in those who received gabapentin compared to
placebo®®® Pinkerton et al. (2014) reportedgreaterreduction in daily VMS frequency in the
gabapentin group at week I(ean difference from placebo ef.14; 95% Ct1.8 t0-0.48; p=
0.001).58 Guttuso et al. (2003eported agreater percenteduction in daily VMS frequency at week
12 in those who were receiving gabapentin compared to placeteaf difference from placebe:
20.90;95% Cl 2.7, 34.9=0.02), with a daily mean difference ef.9.5° The confidence intervals
associated with these group differences wevigle and suggest large variance across participants.
Efficacydata atlonger followup for these trials areeported inSection D3 of the Supplement

VMS severity

In all three gabapentin trials, there was a significant reduction in VMS severity compared to
placebo>?6280 Pinkerton et al. (2014kported thatthose in the gabapentin group had a
significantly larger reduction in VMS severity compared to the placebo group (mean difference,
0.19; 95% CH0.33 t0-0.04; p=0.012) Quttuso et al. (2003)eported agreater percent reduction in
daily VMS severity at week 12 in those who were receiving gabapentin compared to placebo (
25.96;95% CI 6.8, 42,9=0.01), andReddy et al. (2006¥ported that gabapentimeduced VMS
severity score by 52% at week 12 compared to 20% in plagsB04).
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Other outcomes

There were no differences iruglity of lifé®® nor mood in the gabapentin triaf85° Effects on sleep
were mixed. Sleep interference improved more in the gabapentin group compaugecebo
(p=0.0001) in the Pinkerton et al. (2014) tA&albut Guttuso et al. (2003) showed no improvements
in total sleep outcome, measured by tRétsburgh Sleep Quality IndéRSQL However, a
secondary analysis the Guttuso triafocusing on sleep domains reported that gabapentin
significantly improvedhe sleep quality subdomain (p=0.03), but not the sleep efficiency or daily
disturbancesubdomains? SeeSupplemenflables D3.4.
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Table 3.2. Key Trial Resultsth Converted Values to Daily Reduction

A VMS Frequency VMS Severity MENQoL
. rm
Trial Name/Author Intervention size | Change from | Difference from | Change from | Difference from Cranae from baselig
baseline: Placebo: Mean baseline: Placebo: Mean g '
DIFF from PBO
Mean Change Mean Change
Fezolinetant
SKYLIGHT 1 Zgzn‘i"”etam 174 | NR €2.55, p<0.001 | NR €0.20, p=0.00 NR
Lederman et al. 2022 9
NealPerry et al.
163 Placebo 175 | NR REF NR REF NR
2022
SKYLIGHT 2 Z;Znﬂg”etam 167 | -7.3% -2.53,p<0.001 | -0.75* 10.298, p<0.001 | NR
Johnson et al. 2021,
Johnston et al. 2022
. Placebo 167 | -4.86* REF -0.46% REF NR
. -1.31 (95% C#1.45,-
SKYLIGHT 1 & 2 Poolq Fezolinetant | 5/, | g gu -2.51,p<0.001 | 0.7 -0.24§ p<0.001 | 1.18); DIFF from PBO:
Data 45mg 0.47 (95% C}0.66,-0.28)
NealPerry et al. 2022; ) o
,91 - 0, H -
Cano et al. 2022 Placebo 342 | 4.3 REE 0.4 REE 00.7804)1(95/0 Cl:0.98,
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MHT: standard dose (1 mg estradiol)

fsr:gd'o' L mgDRSk 55| 7 61 3.6, p<.0001 | NR NR NR
Estradiol 1 mg/DRSF
52 | -7.8"1 -3.818, p<.0001 | NR NR NR
Schurmann et al. 2062 | 2 mg ge.p
ssr;rgd'o' 1 mg/DRSk 57| g.14, 4.18, p<.0001 | NR NR NR
Placebo 61 | -4.0"1 REF NR NR NR
_ Estradiol valerate 1 |0 | ¢ 1), -3.1 p<0.0001 | NR NR NR
Endrikat et al. 200% mg/dienogest 2 mg
Placebo 162 | -3.04 REF NR NR NR
Estradiol 1 mg and
progesterone 10 415 | -7.91 -2.24, p<0.05 -1.12 -0.5618, p<0.05 -1.92
mg (TX001HR)
Estradiol 0.5 mg and
REPLENISH: Lobo et a| progesterone 100 424 | -7.™M -2.04, p<0.05 -0.90 -0.34§, p<0.05 -1.62
20180 mg (TX001HR)
Estradiol 0.5 mg and
progesterone 50 mg| 421 | -7.14 -1.44, p<0.05 -0.76 -0.201, p<0.05 -1.9
(TX001HR)
Placebo 151 | -5.M REF -0.56 REF -1.39
Estradiol 1 mg/DYD 59 | 6.2 NR NR NR NR
5 mg
Stevenson et al. 2010 | Estradiol 0.5 ) ]
mg/DYD 2.5 mg 122 | -6.3 1.19, p<0.001 | NR NR NR
Placebo 124 | -4.9 REF NR NR NR
gs”ad'o' L mMg/ORSK 153 | 6.6% -2.94 p=0.0001 | -0.57 10.308, p=0.103 | NR
Lin et al. 201% mg
Placebo 61| -3.7"1 REF -0.28 REF NR
Estradiol
Speroff et al. 1996 transdermal system:| 54 | -6.7 -0.7, p=0.088 | NR NR NR
(Study 1 and 2%
0.02 mg
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MHT: standard dose (1 mg estradiol)

Estradiol
transdermal system:| 53 | -7.2¢ -3.78, p<0.001 | NR NR NR
0.04 mg
Placebo (single dosg¢ 54 | -6.0¢ REF NR NR NR
Placebo (double 52 | -3.5¢ REF NR NR NR
dose)
Estradiol
transdermal system:| 37 | -6.9¢ -2.84, p=0.004 | NR NR NR
0.04 mg
Estradiol
transdermal system:| 37 | -6.6¢ -2.14, p=0.006 | NR NR NR
0.02 mg
Placebddouble 37| -4.5¢ REF NR NR NR
dose)
MHT: (0.5 mg estradiol)
Estradiol 0.5mg/0.11 19, | g 2, 3.04p<0.001 | NR p<0.001 NR
CHOICE: Panay et al mg NETA
' " | Estradiol 0.5
7 - -
2007 mg/0.25 mg NETA 181 | -8.51 3.3 p<0.001 | NR p<0.001 NR
Placebo 200 | -5.24 REF NR REF NR
Estradiol 0.5
mg/DRSP 0.25 mg 177 | -7.91 -3.34, p<0.0001 | -1.21 -0.808, p<0.0001 NR
Archer et al. 2018 Estradiol 0.5 mg
JDRSP 0.5 mg 178 | -8.61 -4.14§, p<0.001 | - 1.45 -1.07§, p<0.0001 | NR
Placebo 176 | -4.61 REF -0.39 REF NR
. -4.5% (95% Ck5.4, - e -0.5,
ELASH 03 Joffe ot Edradiol 0.5 mg 97 3.6) 2.3, p<0.001 NR 0.3*§, p=0.02 0<0.001
s : Joffe et & 20% (0504 CLA 7 - N
20145 Venlafaxine 75 mg 96 3.9% (95% Cka.7, -1.8, p=0.005 NR -0.2*, p=0.02 0_'2’
3.1) p=0.04
Placebo 146 | NR REF NR REF REF
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SNRIs

FinalEvidence Repox Menopause: Vasomotor Symptoms
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Venlafaxine 75 mg 40 | NR NR, p=0.20 NR NR, p=0.30 NR
Evans et al. 2005
Placebo 40 | NR REF NR REF NR
azs"e”'afax'”e 1001 457 | c7.23 -1.76, p=0.003 | ¢0.80* 0.338,p=0.006 | NR
S ff et al. 2008 Desvenlafaxine 150 _ . _
peroff et al. 2008; 163 | ¢6.94 -0.96, p=0.117 | ¢0.59 -0.09, p=0.47n NR
Wywich et al. 200857 | M9
azs"e”'afax'”e 2001 155 | c6.46 .0.88, p=0.150 | ¢0.74* 0.258,p=0.04n | NR
Placebo 78 | -5.50 REF 0.47* REF NR
azs"e”'afax'”e 1001 150 71 1.3, p=0.005 | -0.65* -0.38, p<0.001 NR
Archer et al. 2009% azs"e”'afax'”e 1501 451 ] 70 1.2,p=0.012 | -0.66* -0.348, p<0.001 NR
Placebo 150 | 5.8 REF -0.33 REF NR
zzs"e”'afax'”e 1001 185] 63 1.4, p=0.002 | -0.54* N ®§ pe0.002 NR
Archer et al. 20098 zzs"e”'afax'”e 1501 429| 70 2.1,p<0.001 | -0.71* N ®§ p<0.001 NR
Placebo 180 | -4.9 REF -0.28* REF NR
Bouchard et al. 2052 azs"e”'afax'”e 100\ 437 578 0.04,p=0.921 | -0.61* N ®px0.943 NR
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SNRIs

Placebo 150 | -5.82 REF -0.61* REF NR
3zsve”'afax'”e 100} 4158| 75 -2.48, p<0.001 | -0.63* -0.338, p<0.001 | NR
Pinkerton et al. 2013
Placebo 156 | -5.0 REF -0.3* REF NR
SSRIs
LNO®pHF (
- * 0, -
Escitalopram 10 mg 104 /4.EOY (hgl?o/:;bmr . L m ®,p#001 /' LYbLndc b n Pprd.001 0<'g’001
MsFLASH 01: Freeman bndnno <.
al. 201%° , bnodonfp (
Placebo 101|POPHNE OW pep / LYbnon{ REF REF
/ LY bt ub@awpn )
bnodmT O
Simon et al. 2013 (Study, Paroxetine (7.5 mg) 301 | -6.2*1 -0.94, p=0.009 -0.10 -n ®,Np+0.29 NR
1)y Placebo 305 | -5.3*1 REF -0.09* REF NR
Simon et al. 2013 (Study, Paroxetine (7.5 mg) 284 | -5.3*1 -1.44, p=0.0001 -0.12* -n @ np=a0l | NR
2y Placebo 284 | -3.9"1 REF -0.07* REF NR
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Gabapentin
Guttuso et al. 2003 Gabapentin 900 mg 30 | -4.9%*1 -1.94, p=0.02 -24.0h 1 -11.87 Wp=0.01| NR
Placebo 29 | -3.0" REF -12.25% 1 REF NR
Reddy et al. 2006 Gabapentin 2400 mg 20 | NR NR NR* t=3.03, p=.004 | NR
Placebo 20 | NR NR NR* NR NR
Pinkerton et al. 2014 Gabapentin 299 | -7.64* (NR) -1.14 (95% CI: 1.8 -0.65*8 (NR) -0.19 (95% Ck: | NR
gastroretentive 1800 t0 -0.48), 0.33 t0-0.04),
mg p=0.0007 p=0.012
Placebo 294 | -6.50* (NR) REF -0.46*8 (NR) REF NR

ClI: Confidence IntervdDIFHrom PBO: Difference from placeddRSPDrospirenoneDYD: dydrogesteroneng: milligramsMHT: Menopausal hormone
therapy, N: total number of participantdsNETANorethisterone acetateNR: Not ReporteREF: Reference groupD: Standard DeviatipSE Standard Error,
SNRI: serotonignorepinephrine reuptake inhibitQISSRI: selective serotonin reuptake inhibitdk]S:Vasomotor symptoms

*All VMS (mild, moderate, and sevgre

U+l fdzSa O2y@SNISR (2 RIAf& OKFy3Sa

LVMS severity was rated from 1 (mild) to 4 (very severe) and multiplied by the number of VMS events at that level.

§Difference to placebo met MCID threshota { FNBIj dzSy 0é dxup LISNI 4SS 2 NJ MedopauseSpSchid Qualigy of Eife + a {
vdzZSaGA2Y Yl ANB®6a9bv2[ 0 6XMUD

#Change from week 1 to week 12.

aData from Wyrwich et al2008)

**Change from baseline was calculated based on baseline and outcome data presented in conference presentations.
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Harms

Fezolinetant

Harms data was availableom four Phaséll trials: Skylight 1, 2, and 4, and Moonlight 3. lis th
section, we report ordata fromboth 30 mg and 45 mg doses as they are important for
understanding harms, given the novel mechanism of aatifdiezolinetant The most frequent
adverse event in the Skylight2, and 4trials was headach&-*? In the Skylight 2 trial,
discontinuation was slightly higher in the fezolinetant arms (40 mg: 3% and 3D.2864) compared
to placebo (0.6%); consistent with the Phaldeials. Howeverthere wereno clear difference
between fezolinetant and placebo arritsthe Skylight nd 4trials.3>%? Across thel2-week
Skylightl and 2trials, there were 10 reports of serious adverse events, all but one in the
fezolinetant groups.

In the Skylight 4 triarates oftotal adverse events and serious adverse events2 weeksvere

higher than that reported in the X@eektrials, and serious adverse events were slightly higher in
the fezolinetant groups as compared to placeBoAdverse eventsvere mostly mildmoderate in
severity and there were 43 serious adverse events in the fezolinetant grdupEse was one death

in the fezolinetant 30 mg arndetermined to be unrelated to the treatmentMore participants in

the fezolinetant 45 mg group had increased alanine transaminase (ALT) or aspartate
aminotransferase (AST) values >3 times the upper limit of normal compared to the 30 mg group
(2.0% in fezolinetant 481g group ersusl.4% in 30 mg fe#inetant group) and compared to the
placebo group (1%).h& manufacturer noted that elevations in liver enzymes were generally
asymptomati¢resolved on treatment or soon after studgnd here were no cases dfruginduced
hepatocellular injury withjayf RA OS o £ a2 OI f f S Ritaldraginducedd kivero = |
injury3®> Rates of elevated ALT/AST were lower in the Skylight 4 trial compared to-theed@data
from the Skylight 1 and 2 triald.8%and5.8%in fezolinetant 45 mg growgand 1.8%and 4.6%n

30 mg fezolinetant grodpand hence the lower discontinuation rates in Skylight°4 See
Supplement Table D3.9n the Skylight £ndometrial health setthere were no significant
differences in change in endometrial thicknesgvieen thegroups There was one case of
endometrial hyperplasia in the fezolinetant 45 mg dose group and one case of endometrial
malignancy in the fezolinetant 30 mg dose grolmth cases were within the pigpecified limits of
<1% with an upper boundf 95% CI of <498. There were no differences in bone mineral density or
trabecular bone score at week 52 in those receiving fezolinetant compared to plétebo.

Adverse event data was unavailable for Moghtil. A press release reported théoonlight 3, a
singlearm Phasdll trial that examinedsafety and tolerability of fezolinetant 3@gat 52 weeks
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met its primary endpoint for frequency and severity of adverse evebtd more detailed data from
this trial were not available at the time of publication of this repéftt

Menopausal Hormone Therapy

Adverse Events from RCTs

There were no clear differences in the adverse events reported in the standard estrogen dose (1
mg) and low estrogen dose (0.5 mg) groups. Adverse events in both dose groups were mostly mild
to moderate in severityand therewere generally no significant differences in discontinuation

between the MHT and placebo groups. In the two RCTs that evaluated transdermal MHT, there
were few discontinuations due to adverse events, with no difference betwdHT and placebo

groups, and most skin reactions were mild or moderate in severity. Uterine bleeding and breast
pain were more common in the MHT doses, but occurred infrequently overall and less often in the
low-dose MHT trial§%424%47 Seriaus events in trials of less th@ame year in length were lovand

standard dose trials had slightly higher incidences of serious events. Full details of adverse events
are described iTable D3.8 in the Supplement

LongTermHarms of MHT

To evaluate longerm adverse events for MHT, we identified two metaalyses antlvo pooled
analy®s that provided risk estimates beyond 3 ye&¥ The majorityof studies includedn the

four identified sourcesvere from the WHI trials and includedstandard dose of MHTata
regarding longerm outcomes for low dose MHT is limite@ee Table DBOfor details.
Marjoribanks et al. (201 ®onducted ameta-analysis inclding 22 trialswith 43,637 participants
from the WHI studyincluding women of all ages (mean/median ag@:76 yearg. For the
combined estrogen/progesterone doses, the mean folgpvranged from 38 years and the risk
ratioswere >1 for stroke, breastancer, gallbladder diseaseenous thromboembolism (VTERd
death (allcause).Compared to no pharmacological treatment, the risk ofallse death in women
without major health problems was approximately 3.6 times greater for women taking standard
dose estrogen. However, this effect was greatly attenuated (RR:1108) when restricted to trials
of longer duration (e.g., >7.9 year%).The risk ratios were <1 for all clinical fractures, suggesting a
protective element of MHT on this outcom®ata forcardiovascular outcomegsom Marjoribanks

et al.wereonly available at one yeand thus, we supplemented with a metnalysis from Kim et
al. (2020¥or longerterm data Kim et al. (2020) included 26 RCT#bfTwith a median followup

of 3.4 years and summary estimaies measured by fixednd randomeffect modelg(including
odds ratio, risk ratio, and hazard rati®yere >1 for: stroke, VTE, pulmonary embolisnyocardial
infarction, and coronary heart disease. There was no increased riskazfeé deati{OR 1.00) and
estimates were <1 for cardiovascular diseaangina, and revascularizati&h\When examining only
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estrogen/progesterone in the observational studies, estimates were higher for venous
thromboembolism (2.21), but lower for atuse death (0.61) and myocardial infarction (0.77);
though these estimates were based on fewer studies.

Risk estimates described alBwere for women across a broad age range, risk estimates in those
aged 5059 years may more accurately represent the group of women whaonadang treatment
decisions for menopausal symptoms. Prentice et al. (2021) examined two RCTs including a total of
27,347 participants from the WHI trials who were agees80years For the combined
estrogen/progesterone trial, the median folleup for the intervention phase was 5.6 years and 18
years for the cumulative phase. For the intervention phaseard ratie (HRswere >1 for:

coronary heart diseasdéreast cancer, stroke, and pulmonary embolism, and were <ktéborectal
cancer hip fracture, and death. ThestRgdid not change significantfpr cumulative followup.®3

We supplemented Prentice et al. (2021) with an age subgroup analysisvifdirfor coronary heart
diseasespedfically. Rossouw et al. (2007) reported that CHD risk HR was <1 for women up to the
age of 69, and 1.26 for women aged7®@years. Thus, risk was lower in women age&%0

years? Full details of these estimates are found in fheble D3.10 in the Supplement

SSRIs/SNRIs

Adverse events of any cause in the SSRI trials and venlafaxine trials were mostly mild or moderate in
severity>4%51 See Table 3.3. for most common adverse eveAtsioss the majority of the
desvenlafaxine trials, participants in the active treatment group had more adverse events than
placebo, and these events were highest during the first week of treatment and with increasing

dose®® Discontinuation rateslifferencesbetweendesvenlafaxin@nd placebo groups were mixed,

but discontinuation differences were more prominent when comparing hgOand 200ngdose

with placebo®?°2 Serious AEs were reported in all desvenlafaxingrials. Additionaldetails of

adverse events are describedSrction D2 of theupplement Longterm harms data on

SSRIs/SNRIs for treatment of VMS are limited but these agents have been used for other conditions
(e.g., depression) and present no letregm safety concerns.

Gabapentin

There weremore total adverse events in gabapentin compared to placgbb However, these

adverse events were mostly mifdoderate and there were very few serious AEs reported across

the trials. Rates of discontinuation due to adverse events were marginally higher in the gabapentin
arms compared to placebd®® SeeTable D3.8 in theSupplemenfor detailed harms results.
Longterm harms data for treatment of VMS are limited but, when used for other conditions (e.g.,
seizures) present no loAgrm safety concerns.
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Table 3.3. Adverse Events

Drug Most Common Adverse Event Greater Than Placebo

Fezolinetant Headache; in larger doses, elevated liver enzymes (ALT and AST)
MHT Uterine bleeding (more reports of various serious adverse events)
SSRI/SNRI: Desvenlafaxine | Nausea, dry mouth, constipation, fatigue

SSRI/SNRI: Venlafaxine Dry mouth, fatigue, decreaseappetite

SSRI/SNRI: Paroxetine Nausea, fatigue

SSRI/SNRI: Escitalopram No adverse events greater than placebo arms

Gabapentin Dizziness, headache, and somnolence

ALT: alanine transaminase, AST: aspartate aminotransferase, MHT: Mendpamasahe therapy, SNRI:
serotoningnorepinephrine reuptake inhibitgiISSRI: selective serotonin reuptake inhibitor

Subgroup Analyses and Heterogeneity

In the trials of the agents in this reviefew examined subgroup effectsn the Skylight 1 and 2

trials, there wereno differences in efficacy of fezolinetant on VMS frequency and sevsrity
subgroupdefined by baseline age and VMS seveéftgeeSupplement Table D3.12n the pooled
Skylight 1 and 2 trials, Black women had numerically higher VMS frequency at baseline, compared
to non-Black women. There was no differential treatment effect for fezolinetant 45 mg for Black
and nonBlack vomen for VMS frequenayor severityat week 12! SeeSupplement table D3.16
Both Skylight 1 and 2 trials, that recruited participants in the US, Europe, and Canada, reported
significant reductions in VMS frequency and severity. Heweaklie Moonlight 1 trials, that

recruited participants from Asia only, did not find statistically significant differences between
groups. Due to the small number of Asian participants in the Skylight trials, it was not possible to
examine subgroup effestby this racial group outside of the Moonlight 1 trial and thus it is unclear
whether there are differential treatment effects of fezolinetant for Asian participaisthe three
MHT trials that reported subgroup effects, one reported no subgroup eftecge, race/ethnicity,
and BM#° and two trials reported aubgroup effect of BMI on VMS’! In Stevenson et al. (2010),
those who had a BMI of 30 kgfror greaterand were prescribed MHT were not significantly
different to placebo on change VMS fequency at week 13' In the REPLENISH tifathosewith

a BMIbetween25kg/m2 and 30 kg/mivho were prescribed low dose estrogerere not

significantly different from placebo on change in VMS frequency and severity at wéeK h2re
wasno subgroup effect of age either trial®®’* SeeTables D3.145. Many trials recruited
participants with both natural and surgical menopaubat noseparatesubgroup analyses were
conducted onthesegroups. In the two SSRI/SNRI trials that recruited patients with a history of
cancer, there appeared to be little difference in terms of safety and efficacy from trials in healthy
postmenopausal womef:%
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We sought subpopulation data fno the manufactureon the effectiveness of thiezolinetantin
subgroups of interest such as raaed ethnicity. Data were not provided.

Uncertainty and Controversies

Comparability of Study Populations and Generalizability of Study Results

The included studiegsf fezolinetant and comparators are broadly similar in demographics and
clinical characteristics (Tab®l.). Across included intervention and comparator stgdidne mean
age and BMI were in a narrow range of 50 to 57 years of age and 259 respectively. All
included fezolinetant trials and all but two comparator trt&f were condcted among a
predominantly (60% to 100%) White population. However, as of the writing of this report, baseline
characteristics of the Moonlight 1 study, which was conductedhima, Korea and Taiwhave not
yet been reported. Baseline daily moderatestvere VMS frequency was similar between
fezolinetant (11) and comparators (7 to 12). However, fezolinetant trials included fewer women
with natural menopause (58% and 63% of women in Skylight 1 and 2); in contrast, the included
comparator studies wereamprised of approximately 75% to 100% women with natural
menopause, aside from one RCT conducted in Gerfharjch had lower rates of women with
natural menopausen addition, since many of the trials included mostly White participants, the
results may not be generalizable ttaBk or Native American populations, who may suffer more
severe symptont$-53%4 and have greater risks from MHT.

Uncertainty Regardingthe Comparability of @tcomesMeasuresAcross Trials

While the population characteristics were largeymparable across trials, the definitions of our
primary outcomes of VMS frequency and severity differed across trials, makingtiabss
comparisons more difficult. For examplense studiesdefined their frequency outcome as a

change ilrmoderatesevereVMS only (fezolinetant, desvenlafaxine, and around half of the MHT
trials) whilethe othersdefined theirfrequency outcome as a changeMiMSof any severityfmild,
moderate, severe)In this report, we aimed to examine trials that were most comparatbkerms

of VMS measurement. However, this limited the number of trials we could include in the evidence
assessment, particularly for SSRI/SNRIs. Where trials differed in measurement, we noted this
explicitly, and these differences added to the uncertgiof the results compared to the

fezolinetant trials.For examplewhile most studies used the mild, moderate, and severe scale for
VMS severity, some studies (e.g., of paroxetine and venlafaxine) had an additional category of very
severe>1109101 Only one of these studies defined thigdint scale. Additionally, the categories of
severity were defined by duration, physical and emotional symptoms, and action required and are
therefore not comprable in each category to the mild, moderate, and severe s€ale.

Furthermore, as described imable A.1,.most studies that calculated a VMS severity score did so in
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a way that was different from the fezolinetant trialsor example, only one included MHT tfal
resembledfezolinetant in VMS calculation. Trials also reported changes from baseline using
different values (e.g., absolute vs. relative retimic) and, due to limited reporting, in some cases it
was not feasible to convert these into the same calculation. Finally, the mode of data collection for
VMS frequency/severity differed across trials. For example, electronic diaries to record VMS in re
time’® or retrospectively recording VMS one or twice a day using daily di¥rié$uture studies

may utilize electronic redlme assessmnts, which may overcome recall bias, but consistency in

the measurement of outcomes is also critical to increasing the comparability of trials.

Uncertainty RegardingHficacy ofFezolinetant

Astellas, the manufacturer of fezolinetant, is seeking apprémafezolinetant 45 mg based

primarily on efficacy data from the Skylight 1 and Skylight 2 tffal$hese trials were conducted in
the U.S., Canada and Eurogéh 30 mg and 45 mg treatment arms, with findings of statistically
significant improvements in VMS frequency and severity ih laoms compared to placebo.
However, the Moonlight 1 trial, another Phase Il study that was condunt&thina, Korea and
Taiwan failed to find statistically significant improvements in the VMS frequency and severity
compared for the 30 mg dose compdr® placebo. Because detailed data from the Skylight and
Moonlight trials has not been published, it is unclear whether the difference in findings between
the Moonlight and Skylight trials at the 30 mg dose were due to type 1 error (that is, the stdlysti
significant finding for the Skylight trials were spurious) or due to differences in characteristics of the
enrolled populations such as demographics (e.g. the Skylight trials enrolled fewer than 1% Asian
participants), diet, health and health behakgo However, even though the discrepancy in trial
outcomes was at a lower dose than is under consideration for approval by the FDA, such results
cause increased uncertainty about the overall efficacy of fezolinetant, particularly for different
subpopulatons.

Fezolinetant may be more likely to impact VMS severity rather than frequency and this may have
implications for who benefits from this intervention. The mean difference in VMS frequency
between the fezolinetant 45 mg and placebo arms did not mediracally meaningful threshold in

the Skylight trials (MCID threshob:H p LIS NJ ¢ S S { ).82UNIS sedepity didird@diia R |- &
clinically meaningful differese compared with placebo in the fezolinetant 45 mg arm at 12 weeks

in the Skylight 2 trial (MCID thresholg:n ®)&;th@wever, the difference in severityassmaller

and the difference did not meet the clinically meaninighreshold in Skylight 1, leading to

additional uncertainty about the efficacy of fezolinetant for VMS. It also is unknown to what degree
the observed improvements in VMS frequency and severity translate to improved patient quality of
life asimprovemerisin the MenopauseSpecific Quality of Life (MENQOL) for fezoline{dbtmg)

inthe Skylight LandG NA I £ & RAR y20 YSS{i a/L5 (GKNBakK2fR oal
compared to placebolt is worth noting that this considers average differenceslierintervention
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clinicians will need to determine if an individual has responded to therapy and to weight the risks
versus benefits of continuation.

Uncertainty Regarding Safetyof MHT

TKS 22YSyQa | St f K estahlishédhenaraa&es risk éf hotmibne thtdipy, f &
including coronary heart disease, stroke, venous thromboembolism, and breast @anoag

women with a mean age of 63*19¢ Since the publication of these studiesie S N &, H nnn Qa
there has been a substantial and sustaimeduction in use of hormone therapy among women

over the age of 48°” However, women who experience VMS are on average younger than women
enrolled in the WHI studies, with the average age of onset of VMS being 47.1* yieawsir review

of the literature and in our discussionsthviclinical experts we observed that the risks with MHT are
in general lower among this younger age group. Hereentany professional organizatiof$®

108109110 cyrrently support offering MHT as first line treatmefur VMS espcially for women who
areyounger than60 years of age are less tharl0 years postenopause, who do not have
contraindications or excess cardiovascular or breast cancer astisifter discussions of risks and
benefitswith the patient Other factos may also influence MHT risk, such as race/ethnicity, route
of administration, dose, combination of hormones, and duration of symptoms, and these factors
have not been examined in detail within longitudinal studies. More evidence is needed on the
safetyof MHT in real worldisage as such populations who may be receiving lower doses, be
younger and have fewer comorbidities than individuals enrolled in the WHI studies.

Lack of Evidence dnong Term fficacyand Safety of Fezolinetant

The median total duration of moderate to severe VMS is 9.4 ydarsomparison, the longest
placebacontrolled trialswere 12 weekdor fezolinetant!'? Althoughfezolinetantnow has52
weeks of uncontrolld data to inform efficacy and safetiy is a firstin-class medicationSince
there are no FDA approved selective NK3 receptor antagonists, we cannot rely on data from
medications in the same therapeutic classfrom other indications as we can with ahnon
hormonal options, most of which have been used for other indications and havadomgsafety
data Postmarketing safety events (e.g., black box warnings, Risk Evaluation and Mitigation
Strategies [REMS] programs) for new therapeutics are comouamurring in about onghird of
new approvals*?underscoring the need for loAgrm safety data.

Lack of evidence on efficacy and safety amazigical andracial and ethnic subgroups

Another source of uncertainty is the lack of evidence on efficacy and safety among subgroups for
the treatments of interest.Individuals with natural and surgically induced menopause differ in age
and comorbidity. While many trials included participawith both natural and surgically induced
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menopause, naubgroup analyses were conductexevaluate whether there were differences in
efficacy or safety based on type of menopause.

VMS duration and severity are known to differ by race and ethnicitythe pooledSkylight 1 and 2
trials, Black women had numerically higher VMS frequency at baselihere waso differential
treatment effect for fezolinetant 8 mg for Black and neBlack women for VMS frequenogr
severityat week 12! although differences were seen in the 30 mg groups (significant improvement
only in nonBlack womenj* However, these analyses were likely not powered to detect
differences and thus it remains unclear whether there are d#ff treatment effects for Black

women. As risks of MHT may be higher in Black women, a safe and effectitiemaonal option

is particularly important for this populatiomn addition, the difference in efficacy findings between
the 30 mg fezolinetantase among Asian populations (Moonlight trial) and predominantly-non
Asian populations (Skylight trials) raises the potential that such differences may exist.
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3.3. Summary and Comment

An explanation of the ICER Evidence Rating Matrix (Figure 3.1) deatbgre.

Figure3.1. ICER Evidence Rating Matrix

Comparative Clinical Effectiveness
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Q
~ Low

Certainty

Negative Comparable Small Substantial
Net Benefit Net Benefit Net Benefit Net Benefit

Comparative Net Health Benefit

A = “Superior” - High certainty of a substantial (moderate-large) net heaith benefit

B = “Incremental” - High certainty of a small net health benefit

C = “Comparable”- High certainty of a comparable net health benefit

D= “Negative”- High certainty of an inferior net health benefit

B+= “Incremental or Better” — Moderate certainty of a small or substantial net health benefit, with high
certainty of at least a small net health benefit

C+ = “Comparable or Incr I” - Moderate certainty of a comparable or small net health benefit, with
high certainty of at least a comparable net health benefit

C- = “Comparable or Inferior” — Moderate certainty that the net health benefit is either comparable or
inferior with high certainty of at best a comparable net health benefit

C++ = “Comparable or Better” - Moderate certainty of a comparable, small, or substantial net health
benefit, with high certainty of at least @ comparable net health benefit

P/I = “Promising but inconclusive” - Moderate certainty of a small or substantial net health benefit, small
(but nonzero) likelihood of a negative net heaith benefit

I = “Insufficient” — Any situation in which the level of certainty in the evidence is low
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Fezolinetant ersusNo PharmacologiclTreatment (Prescriptionnor Non-prescription)

In two large, unpublished RCTs (Skylight 1 and 2), fezolinetant 45 mg showed improvements in VMS
frequency and severity. The improvements were consistent across subgroups defined by age and
baseline frequency and severity. However, in the Moonlightdl, tai 30 mg dose of fezolinetant

failed to show statistically significant changes in VMS (in comparison to statistically significant
improvement in the 30 mg dose arms of the Skylight trials). This increases our uncertainty about the
efficacy of fezolinetat, as it is not clear whether this may be due to population differences or other
factors. Further, even in the Skylight trials, fezolinetant failed to achieve a clinically meaningful
difference in improving of VMS frequency, and only achieved a clinio@ianingful difference for

VMS severity in one of the trials. Also, since VMS typically lasts many yeaitterforgjficacy of
treatments is relevant, but there are only 12 weeks of RCT data for fezolinetant. Finally, while there
were significant impreements inother patient important outcomess{eep inference, total

climacteric symptoms, and global functionjng Phase Il trials, such information has not yet been
reported for Phase Il trials.

In terms of safety, fezolinetant was well tolerated diver injury only occurred in higher doses0Q

mg). Ktensiors of Skylight 1 (blinded) and Skylight 2 (unblinded, uncontrolled) totaling 52 weeks

and a 52week RCT of fezolinetant 45 mg and 30 mg, and single arm study of fezolinetant 30 mg

support the lmgerterm safety of fezolinetant. However, we point out that fezolinetant possesses

a uniquemechanisnof action and there iso safety data from other drugs its classto further

support its longterm safety. Given the modest benefit observed in Riflsuncertainty about

longterm benefit and overall safety, we rated the net health benefitseabfinetant45 mg

compared withno pharmacologic treatmerfor VMSF & at NEYAAAYy 3 odzi Ly O2y Of «

Fezolinetant versus MHT

In severalarge, peerreviewed RCE, MHT showed improvements in VMS frequency and severity.

The point estimates for VMS frequency improvemdstsded to be larger for MHT than for

fezolinetant, with MHT tending to reduce moderate to severe VMS by approximately one additional
episodeper day compared to fezolinetant. In the one study where the VMS severity score was
calculated in a comparable mannét MHT providedapproximately 0.6 to 0.8 further reduction in

the VMS severity score compared to fezolinetant. Further, MHT may pradiditional benefits in

terms of improving sleep, decreasing vaginal dryness, and preventing fractures. In terms of
subgroups, those with higher BMI may have less improvement on MHT than the average MHT user.

Over the shorterm, there were few adversevents in RCTs and most were mitdderate. Longer
term use of MHT may result in serious increassésincludingcoronary heart disease, stroke,
venous thromboembolism, breast canaand mortality, particularly among wome#p0 years old.
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We expect thatmost women who are using MHT would be <60 years old since the mean age of

onset of VMS being 47.1 ye4rthe median age of menopause is 51.4 and the median duration of
moderate to severe VMS aftenenopause is 4.0 yeatsWe recognize that some women may be at

higher risk of harms from MHT due to underlying conditions or older age, and in such cases,

fezolinetant may be an alternative given its balan€®enefits and harms. However, there are no

studies that directly compare fezolinetant to MHT and due to differences in population and trial

measures, no quantitative indirect comparisons could be conducted. In sum, there is considerable
uncertainty abait the comparative net health benefits &dzolinetant \ersus MHT, and we rated

0KS SOARSYOS F2NJ 0KAAa O2YLI NRAaA2y +a aLyadzFFAOAS

Because of heterogeneity in studies and lackigfrquality data for SSRI/SNRI, gabapentin, and
pregabalin, we havaot assigned ICER ratings for these drugs.

Table 3.4. Evidence Ratings

Treatment Comparator Evidence Rating
Fezolinetant No pharmacologic treatment P/
Fezolinetant MHT I

MHT: menopausal hormone therapy
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Midwest CEPAC Votes

Table 3.5. MidwesCEPAC Votes on Comparative Clinical Effectiveness Questions

Question Yes | No
Is the currently available evidence adequate to demonstrate that the net health
benefit of fezolinetant is superior to that provided by no pharmacologic treatme
(neither presciption nor nonprescription) for vasomotor symptoms associhte
with menopause?

Is the currently available evidence adequate to distinguish the net health benef
between fezolinetant and menopausal hormone therapy for vasomotor sympto 0| 12
associated wh menopaus@

A majority of the panel voted that the evidence is not adequate to demonstrate that fezolinetant i
superior to no pharmacologic treatment, acknowledging both the lack of published data and lack
longterm efficacy data for fezolinetant. The panel atexted that while the Skylight triakhat
comparedfezolinetant to placebshowed statistical significance for effects on both frequency and
severity, only severity of VMS exceeded MCID in one of the Skylight Claigcal experts also

noted that becase fezolinetant has a novel mechanism of action, more data on the potential
treatment effects and harm are needed to have adequate evidence to compare fezolinetant to
other treatments for VMS.

The panel unanimously voted that the evidence in not adequatgigtinguish the net health
benefit between fezolinetant anMHT, taking into consideration the lack of hetmthead trials
between the two. It was noted that due to the heterogeneity in the clinical trigtisvas challenging
to make even indirect compasons between MHT and fezolinetant

b
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4. LongTerm Cost Effectiveness

4.1. Methods Overview

We developed ae novadecision analytic model for this evaluation, informed by key clinical trials
and prior relevant economic models.

The model was focused @m intenion-to-treat analysis, with a hypothetical cohort of women with
VMS associated with menopause being treated with fezolinetant and comparators. Emphasis was
placed on women who cannot dio not wish totake menopausal hormone therapy (MHThe

health outcome of each interventiowasevaluated in terms of symptom improvements (e.g., using
the MenopauseSpecific Quality of LIIEN®L] Questionnaire), lifeyears gained, quality

adjusted life years (QALYS) gained, and equal value of life years (evLYs) Gaébdsecase
comparisorof this analysi$ocused on fezolinetant versusio pharmacologic treatment
(prescriptionnor non-prescrption) as estimated by the placebo arm of fezolinetant clinical trials.
Key scenarianalyses included MHT versus pharmacologic treatmentDue to low quality or
insufficient evidence, we did not compaBNRI/SSRI or gabapentin to no pharmacologidrtreat,

and we did not compare fezolinetant to other active comparatoresuRs were expressed in terms

of the incremental cost per QALY gainedst per evLY gaineaind cost pesymptomifree day

Model cycle length varied in the first year (e.g., 3 tia@rto correspond with response rates from
trials) but then converged on an annual model cycle length thereafter. Costs and outcomes were
discounted at 3% per year.

The cohort of patients was assigned to three mutually exclusive and exhaustive headth(Sigure
4.1.): 1) on treatment: responding or not responding (those that discontinued due to the
intervention not improving symptoms); 2) off treatment (discontinued due to symptom resolution);
and 3) alcause death. All patients in the model beganm@atment and responding to treatment.
The first model cycle included treatment costs for all patients regardless of response to treatment
until discontinuation due to the interventioaccurred at the end of the response assessment
period (e.g., 1 year)Longterm discontinuation due to symptom resolution was based on duration
of VMS over the menopause transitiéh Specifically, health state occupancy was derived using
survival extrapolation methods of the proportion of women with and without VMS during the
menopause transition using Kapteier curves. Frequency of VMS at baseline and reductions in
frequency ofVMS from treatment were tracked in the model to calculate symptom frequency and
reductions in symptom frequency from treatment as a supplement to the healtted quality of

life benefits estimated by the QALY and evLY. Patients remained in the matideath. All

patients transitioned to death from all causes from any of the alive health states.
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Key model inputs includkclinical probabilities, quality of life values, and health care costs.
Treatment effectiveneswasestimated using evidence fno trials of fezolinetant and relevant
comparators derived from the clinical effectiveness section.

Health outcomes and costs were dependent on time spent in each health state, clinical events,
adverse events (AEs), and direct medical costs. Quudiltie weights were applied to each health
state, including qualitpf-life decrements for reasons such as serious adverse events. The model
included direct medical costs, including but not limited to costs related to drug administration, drug
monitoring, comition-related care, and serious adverse events. In addition, productivity changes
and other indirect costs were included in a separate analysis representative of a modified societal
perspective.

Figure4.1. Model Schematic

On Off

Treatment” Treatment

"In some caseshere may be assignment of on treatment and not responding where treatment and health state
costs are incurred with no gain in health benefits.

Betweenthe Draft Evidence Report and this revised Evidence Report, the following changes were

YI RSY t NBOA2dzat e O2yFARSYyGALIET RIGE 2y FTST2tAySi
accordance witi. / 9 wCbafiddngé PolicyAny previously blinded sensitivity analysis findings

were unmasked and model output valueepiously rounded to larger multiples than is typical per

L/ 9wQa adeéefsS 3FdzARS 6SNB NRdzyRSR y2NXIFffeé F2N (K

Between the revised Evidence Report and Final Evidence report, the following changes were made:
a typo in theannual price for therapy of MHT was corrected in Table 4.3.
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Target Popudtion

The population of focus for the economic evaluatinoludespatientscomparable to those in
fezolinetant clinical studies (Tabdel.). This population includes women witim @approximate age
of 54 years with a wide range of months since onset of VMS.

Table4.1 Baseline Population Characteristics

Characteristic Total

Mean Age (SD), years 54.3 (5.0)

Black/African American (%) 20%

Hispanic or Latina (%) 22%

Mean, median duration of VMS (years) 8.8,9.4

Baseline daily VMS frequency per 24 hours (range of mean) 9-12

Source Kimball et al. Skylight 2, ENDO
2022; Fraser et aMenopause
2020; Freeman et at!

SD: standard deviation, VMS: vasomotor symptoms
Interventions

The list of interventions was developed with input from patierganizatiors, clinicians,
manufacturers, and payers on which treatments to includi@ée primary intervention for this
analysis is:

1 Fezolinetant (Astellas Pharma, Inc.)
Comparators

The basecase comparison focesl on no pharmacologic treatmerds estimated by the placebo

arm of fezolinetant clinical trialg-or the purposes of adding context to the fezolinetant versus
pharmacologic treatmentomparison, teatments currently being used foeducing VMS

associated with menopauseere alsocompared tono pharmacologic treatmenincluding MHT.
al¢ gla AyOfdzZRSR F+ta | 1Se& a0SyFNR2 GKFG YI @
effectiveness. Comparators are as follows:

1 No pharmacologic treatmenfprescription nor nofprescription)
1 MHT
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4.2. Key Model Assumptions and Inputs

The basecase analysis took a health care system perspective and focused on direct medical care
costs only. Outcomes were estimated over a lifetineet horizon to capture the potential impacts
of shortterm and ongoing morbidity and mortality. Costs and outcomes were discounted at 3% per

year. Model assumptions are described in Table 4.2.

Table4.2. Key Model Assumptions

Assumption

Rationale

Duration of treatment in the model will be consisten
with VMS duration and assumed the same for all
treatments.

There is no evidence available the expected

duration of treatment with fezolinetant. Assuming
the same treatment duration for all treatments will
not impact incremental health outcomes or costs.

The effectiveness of fezolinetant and comparators
does not wane over time. Fezolinetant and its

comparators have no residual benefits after stopping
therapy.

There is no evidence suggesting treatment effects
would change over longer treatment durations
assuming response to treatmenfdditionally, there
is no evidence on durability of benefit beyond
discontinuation of fezolinetant and comparators.

Relative treatment effects are consistent across
baseline VMS severity and frequency.

There is limitecevidence on relative treatment effect
across starting levels of VMS severity and frequenc
therefore we will not adjust treatment effects in
subgroup analyses that may change the baseline
severity or frequency of VMS.

Patients not responding to fezolinetant or other acti
treatments will not be treated/retreated with the
other treatments for VMS.

The purpose of this analysis is to isolate the cost
effectiveness of first line active treatment with
fezolinetantand MHT. Although some patients may
opt to try alternative active treatments after first
treatment failure, effectiveness evidence is lacking
within this subpopulation. Reverting to no
pharmacologi¢reatment should not adversely impac
incremental costs or outcomes for fezolinetant or
comparators.

Patients can discontinue from lack of efficacy in the
shortterm (through response assessment irrlga
cycles) and when underlying symptoms resolve.

By assuming that patients who respond to therapy
remain on therapy until their underlying symptoms
resolve, we anticipate that the costs versus the
benefits of treatment will remain consistent with
those diserved in the fezolinetant trials.

Risks of MHT will be modeled as aggregate events
impact costs, utility, and mortality but not included a
health states.

Such events can be tracked outside of health states
without loss of generality.

Starting @e does not impact trajectory of VMS or the
VMSrelated benefit of treatment.

The menopause transition can occur at various age
and the trajectory of symptoms are not impacted by
starting age-®
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Model inputs were estimated from the clinical review, published literature, and information from

stakeholders.Key modelnputs are shown in Table 4.3hese model inputs include changes in the
MENQoL which are inputs to utility scores, utility scores by treatment, discontinuation during the
first year of the model, and mode&lide inputs such as duration of VMS and treatmen

©lnstitute for Clinical and Economic Review, 202 Page48
Evidence Repo Menopause: Vasomotor Symptoms Return to Table of Contents




Table 4.3. Key Model Inputs

Parameter

Fezolinetant

MHT

Placebo

Sources

Change in total
MENQolLcore

VersusPlacebo
(95% ClI)

-0.33
(0.00,-0.47)

-0.42
(-0.23,-0.51)

Reference
group

Joffe et al. 2013445507086 1

OnTreatment
Health Sate
Utility (95% CI)

0.825
(0.81, 0.83)

0.829
(0.82, 0.83)

0.811

Coon et al. 20183

Discontinuation
in Arst Year of
Model

3.6%

6%

1.3%

See Table D3.9

AnnualPrice for
Therapy

$6,000

$123.45

N/A

Placeholder price; IBM Micromede

Model wide inputs

Duration of
VMS and
Treatment

Median VMS symptoms: 7.4 years
Modeled median = 7 years using exponential
distribution with rate parameter = 9.99

Avis et al. 2015

Mean VMS
Related Direct
Costs per
Treated Person
per Year

$1,731

Sarrel et al. 201584

Mean VMS
Related Direct
Costs per
Untreated
Person perYear

$2,300

Sarrel et al. 201584

Off Treatment
with No
Symptoms
Health Sate
Utility

0.851

Jiang et al. 20245

MENQd: menopausespecific quality of life, VMS: vasomotor symptoms
*Fezolinetant price is a placeholder; interpret any model findings based on this placeholder price with caution

WWeighted mean difference from placebo was calculated for each intervention
4Repesents sum of the lowest available WAC prices for oral estradiol 1 mg and oral progesterone 100 mg; lowest
available WACs for generics are chosen to approximate maximum allowable costs reimbursed by third party

payers.

Clinical Inputs

Transition probabities for moving from on treatment to off treatment were informed by letegm

evidence on VMS duratiol?. ¢ K S
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qguantify how long frequent VMS persist after the final menstrual period. The study produced
estimates on the proportion of women with frequent VMS by stage (pagimenopausal,
postmenopausal) over multiple yearBasecase duration of VMS was derivedrh parametric
curves fit to observed Kaplavleier curves. Transition probabilities were calculated for each time
period in the model (annual cycleslVe assumedhe same duration of VMS across all treatments
in the model.

The key treatment effects frorezolinetant clinical studies include the reduction in frequency and
severity of VMS as compared to placebo using thev&2k endpoint. In order to generate

outcomes related to reductions in frequency from treatment, the model summed average VMS
frequeng per cycle and over the model time horizon. The difference in VMS episodes on average
per cycle (annual) was compared between interventions and placebo and then divided by the
average number of VMS episodes per day to come to an equivalent estimate wit#h number of
symptomfree days. This metric does not imply patients will avoid entire days without VMS, but is a
reflection of the total amount of relief from VMS symptoms a patient may experience in one year
compared with not being on treatment.

Without direct elicitation of utility values comparing fezolinetant to no pharmacologic
treatment/placebo, we relied on evidence of patier@ported outcome instruments with known
utility mappings. Evidence from a mapping instrument betweenMiiEN@L and E)}-5D was used
to derive utility scores and differences across treatment and no treatment of ¥\MEhe mapping
instrument derived a linear relationship BQ5D = 0.992; 0.042*MENQoL Other patient

reported outcome instruments were used in the fezolinetant trials including the patembrted
outcomes measurement informatiasystem (PROMIS) sleep disturbasstert form. However, the
total MENQoL score and changes in the total MENQoL scores were chosen given the multiple
domains measuring quality of life and changes in quality of life associated with menopause.

Safety endpoits were derived from fezolinetant trials and relevant trials for MHT. We found no
evidence on serious adverse events (grade 3 or 4) versus placebo in fezolinetant trials. Since there
are known longerm risks such as myocardial infarction from laéegm use of MHT, we included

the risks and the associated costs and decrements to healétted quality of life. These are

described in thesupplement section .E

Economic Inputs

As no publicly available list or net price exists for fezolinetant, we used a placeholder price of
$6,000 per year for estimates of cesffectiveness based on analyst market projections and uptake
assumptions. This price was used for bease assessments in the absence of a list price being
furnished by the manufacturer; however, this placeholder price was not used to estimate any
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potential discounts necessary to achieve eefectiveness. We referenced generic utilization for
MHT. Thg, the lowest available WAC prices with no additional rebates or discounts were used for
the proxy products chosen to represent the respective therapeutic class (annual price of $123.45
for MHT, assuming a prescription for oral estrogen and progesterone).

Other health care utilization unit costs were used in the model for both treated and untreated VMS.
Sarrel et al. used the OptumHealth Reporting and Insights Database to estimate direct and indirect
costs for women with VMS and stratifying the analysigrbated and untreated among over

250,000 women in the United States. Unit costs for health care utilization were applied to each arm
of the model based on assignment of treatment. For example, untreated VMS annual costs were
applied to the no pharmacogic treatment/placebo arm of the model whereas the treated VMS

Fyydz f O2aita 6SNB | LILXASR G2 SFEOK IOGA@GS GNBIFGY

data was derived from administrative claims, this approach assumes no direct link between the
magnitude of benefit in terms of reductions in severity or frequency and the change in resource
utilization.

Finally, costs for managing and treating future unrelated complications to menopause were

modeled for all arms in the model. For the MHT arnthefmodel, the increased risk of

complications associated with MHT in some cases increased (e.g., breast cancer) or decreased (e.g.,
fractures) the total costs of nemtervention costs. Note that no differences in costs or health

related quality of lifeassociated with these risks were modeled for fezolinetant versus no
pharmacologic treatment, as there are currently no data available on the association of fezolinetant
with such events and thus we assumed the risk was the same across those arms.

4.3. Reslis

BaseCase Results

The basecase comparison was fezolinetant versus no pharmacologic treatment in patients with
menopauseassociated VMS. The total discounted costs, life years (LYs), -quiflisyed life years
(QALYs), equal value of life years (sYlgdined and the average VMS episodes per day are detailed
in Table 4.4. Using a placeholder price of $6,000 annually, fezolinetant had a total discounted cost
of $198,000 with discounted QALYS, LYs, evLYs of 16.43, 19.88, and 16.43, respectively. No
pharmacologic treatment had a total discounted cost of $157,000 with discounted QALYSs, LYSs,
evLYs of 16.33, 19.88, and 16.33, respectively.
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Table 4.4. Results for the Basgase for Fezolinetant Compared to No Pharmacologic Treatment

Aver
Intervention Other Non- . VeMaSge
Treatment intervention | TotalCost | QALYs | Life Years| evLYs .
Cost Bpisodes
Costs*
per Day
Fezolinetant $45,0001 $153,000 | $198000| 1643 19.88 1643 7.54
No
Pharmacologic $0 $157,000| $157,000| 1633 19.88 1633 10.0
Treatment
Incremental
(Fezolinetant
versus No $45,000 -$4,000 $41,000 0.10 0.00 0.10 -2.46
Pharmacologic
Treatment)

evLYs: equal value life year, QALYs: quatijysted life year, VMS: vasomotor symptoms

* Other nortintervention costs include longun unrelated lealth state costs and do not differ between treatment
arms in this basease analysis

U . aSR 2y yydz t L3intepSekcdst fiRdnys withb\chu@o. 2 F bPcZnnn o

Table 45. presents the discounted lifetime incremental results from the bease analysis, which
include incremental costffectiveness ratios for incremental cost per QALY gaioest per evLY
gained, and cost per symptofmee day. Total discounted costs for Zelinetant were approximately
$40,000 greater thamo pharmacologic treatmengains in QALYs and evLYs were 0.10 and 0.10,
respectively.The cost to avoid one symptofree day with fezolinetant, equivalent of 10 VMS
episodes on average, is approximat®§00 for fezolinetant

Table 4.5 Incremental CosEffectiveness Ratios for the Base Case

Cost per
Treatment Comparator Cost per QALY Cost per evLy Symptom-free
Gained Gained
Day
Fezolinetant No pharmacologic
treatment $390,000 $390,000 $500

evLY: equal value life years, MHT: menopausal hormone therapy, QALY -agjalitied life year
*Based on annual placeholder price of $6,000terpret findings with caution.

Sensitivity Analyses

To demonstrate effects of uncertainty on both costs and health outcomes, we varied input
parameters using available measures of parameter uncertainty (e.g., standard errors or plausible
ranges). Uncertainty in inputs was derived from literatbesed soures inclusive of 95%

confidence intervals and/or standard errors. Where uncertainty was not available, we varied inputs
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by percentages with reasonable lower and upper bounds. Evideased distributions were
assigned to each input parameter for sensiyianalyses.

Oneway sensitivity analysis results for fezolinetant compared to no pharmacologic treatment and
MHT compared to no pharmacologic treatment are illustrate@implement E3 In terms of
incremental QALYs, the model was also sensitive to the proportion of those who discontinue
fezolinetant. On the costs side, the model was most sensitive to the cost of treated VMS per year
and also to the proportion whoisicontinue fezolinetant during the first year.

Probabilistic sensitivity analyses were performed by jointly varying all model parameters over 1,000
simulations, then calculating 95% credible range estimates for each model outcome based on the
results. Thles 4.6 and 4.7 present the probability of reaching certain-effectiveness thresholds

for fezolinetant versus no pharmacologic treatment. A total of 14% and 14% of iterations for
fezolinetant versus no pharmacologic treatment were beneath a thresbio&150,000 per QALY

and $150,000 per evLY, respectively.

Table 4.6 Probabilistic Sensitivity Analysis Cost per QALY Gained Results: Fezolinetant vs. No
Pharmacologic Treatment

Cost Effective at

Cost Effective at

Cost Effective at

Cost Effective at

Treatment $50,000 per QALY | $100,0® per QALY $150,000 per $200,000 per
gained gained QALY gained QALY gained
Fezolinetant 1% 5% 14% 25%

QALY: qualitadjusted life year

*Price used in this analysis for fezolinetant was a placeholder price

Table 4.7 Probabilistic Sensitivity Analysis Cost per evLY Gained Results: Fezolinetant vs. No
Pharmacologic Treatment

Cost Effective at

Cost Effective at

Cost Effective at

CostEffective at

Treatment $50,000 per evLY $100,000 per evLY | $150,000 per evLY $200,000 per evL
gained gained gained gained
Fezolinetant 1% 5% 14% 25%
evLY: equal value of life year
*Price used in this analysis for fezolinetant was a placeholder price
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Scenario Analyses
If dataallowed weconsideredconducting scenario analyses thatluded
1. Comparison between MHT and no pharmacologic treatment.
2. Modified societal perspective that includes components such as productivity losses.

During the scoping phase, we considered subgroup analysedstrgtanalyses by duration of
symptoms but given there is no impact on an incremental level (see Table 4.2 for this assumption)
we did not include this scenario in the report. Separately, we considered stratifying risks associated
with MHT by age and thesnputs are already built into Scenario 1.

Scenario 1 is presented Trable 4.8and Table 4.9 and provides a comparison between MHT and no
pharmacologic treatment. This scenario included changes in risks associated with MHT (e.qg., breast
cancer among dter risks) that are detailed in theupplement

Table 4.8Results for MHT Compared to No Pharmacologic Treatment

Intervention Other Non- Average VMS
Treatment intervention | Total cost| QALYs | Life Years| evLYs . 9
Cost Costst Episodesper Day

MHT $900 $158000| $159000| 1645 19.88 1645 6.25
No
Pharmacologic $0 $157,000| $157,000| 1633 19.88 1633 10.0
Treatment
Incremental
(MHT vs. No. $900 $1,000|  $2,000| 0.125 0.00 0.125 375
Pharmacologic
Treatment)

evLYs: equal value life year, MHT: menopausal hormone therapy, QAbNs:adjusted life year, VMS:
vasomotor symptoms

*Qther norrintervention costs include longun unrelated health state costs and differ between treatment arms in
this basecase analysis because of increased risks of complications associated with MHT.

Table 4.9Incremental CosEffectiveness Ratios fdlHT Compared to No Pharmacologic
Treatment

Cost per QALY Cost per evLY Cost perSymptom-free
Treatment Comparator Gained Gained Day
No pharmacologic
MHT treatment $13,000 $13,000 $12

evLY: equalalue life year, MHT: menopausal hormone therapy, QALY caaljtysted lifeyear
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Scenario 2 is shown in Table 4.I@ble E2.6 in the Supplemettéscribes the inputs (indirect costs)

used for the modified societal perspective.

Table 4.10Incremental Cos€Effectiveness Ratios fahe Modified Societal Perspective for
Fezolinetant Compared to No Pharmacologic Treatment

Treatment

Comparator

Cost per QALY
Gained

Cost per evLY
Gained

Cost perSymptom-free
Day

Fezolinetant*

No pharmacologic
treatment

$360,000

$360,000

$400

evLY: equal value life year, MHT: menopausal hormone therapy, QALY :-gqdplited lifeyear
*Price used in this analysis for fezolinetant wasdaceholder price

Threshold Analyses

The annual drug costs at whit¢rzolinetantwould reach coseffectiveness thresholds ranging from
$50,000 to $200,000 per QALY gained as well as per evLYG, compamgehermacologic
treatment, are presented belown Table 411.

Table 411. Cost per Outcome Threshold Analysis Results for Fezolinetahloveharmacologic

Treatment
Annual Price to| Annual Price to| Annual Price to| Annual Price to
Net Price per Achieve Achieve Achieve Achieve
Unit $50,000 per $100,000 per | $150,000 per $200,000 per
Outcome* Outcome* Outcome* Outcome*
QALYBased To be
0 .
Ezﬁ;;)credlble determined $1,300 $2,000 $2.600 $3,300
evL¥Based To be
0 .
Egig/z)credlble determined $1,300 $2,000 $2,600 $3,300

evLY equalvaluelife year, QAY:quality-adjusted lifeyear
*Rounded to the nearest $500

Note: Price used in this analysis for fezolinetant was a placeholder price

Model Validation

We used several approaches to validate the model. First, we provided preliminary modéalis,
methods and assumptions to manufacturers, patient groups, and clinical experts. Based on
feedback from these groups, we refined data inputs used in the model, as needed. Second, we
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varied model input parameters to evaluate face validity of clesng results. We performed model

verification for model calculations using internal reviewersa  LJ- NI 2F L/ 9wQa SFF2N
acknowledging modeling transparency, aleo offered to sharéhe model with the relevant

manufacturers for external verificaticsround the time of publishing the draft report for this

review. Finally, we compared results to other castectiveness models in this therapy area. The

outputs from the model are validated against the trial/study data of the intervention and also any

relevant observational datasets.

Uncertainty and Controversies

This coskffectiveness analysis for fezolinetamés limited by several factors. The price of
fezolinetant is currently a placeholder price based on market projections for similar technologies
and thus estimates of its cosfffectiveness must be interpreted with caution. Because of
inconsistency in trial endpoints, there was no indirect treatment compangerre performed on

any outcome, including MENQand therefore no conclusions should bwde directly comparing
the costeffectiveness of fezolinetant versus other comparators such as MHT.

Healthrelated quality of life was derived using a mapping algorithm between the MENQoL and EQ
5D. Without direct utility scores, we relied on this magmpinstrument and the total MENQoL

scores to produce utility differences across treatment arms. However, the changslity scores

are a function of the total changes in MENQoL as opposed to the VMS subdomain. This assumption
allows for healthrelated quality of life to be associated not only with VMS but also other symptoms
correlated with VMS16

We acknowledge that women with VMS may attempt multiple treatments over the duration of the
menopausal transition. The model did not include treatment switching or further attempts at
treatment if patients discontinued due to adverse events or ldofficacy during the first year.

This assumption is in line with the objective of the analysis which is to isolate the value of first line
usage of therapy. Beyond the first year, discontinuation was associated with resolution of
symptoms. The assumptie on discontinuation beyond the first cycle (year) were the same across
all treatments and comparators and does not impact the incremental findings as the same
assumption was made across all arms of the model.

Finally, there were observed no treatmenfedt differences leading to cost offsets both for direct
and indirect costsWe did, however, incorporate an associate between pharmacologic treatment
and reduced direct health care costd. There was a lack of literature that directly linked reductions
in VMS frequency and severity with potential cost offsets and therefore we applied the same cost
offsets for all treated patients, regardless of the treatmeelected.
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4.4 Summary and Comment

Assuming a placeholder price for fezolinetant, the bease findings suggest that fezolinetant

provides clinical benefit in terms of gains in QALYs and evLYsmplarmacologic treatmentui

does so with increasecbsts to the health systemOf both pharmacologic treatments assessed,

MHT had the greatest gains in QALYs and evLYs with the least amount of cost increase to the health
system. Given the focus on VMS improvement in the economic model, the key driverbewadth

related quality of life on fezolinetant and cost savings from treatment on fezolinetant. In line with

its modest observed clinical and cost offset benefits, the threshold prices for fezolinetant ranged
from $1,500 to $3,000 per QALY or evLY ar&éety of commonly accepted cesffectiveness

thresholds.
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5. Contextual Considerations and Potential
Other Benefits

Our reviews seek to provide information on potential other benefits offered by the intervention to
the individual patientcaregivers, the delivery system, other patients, or the public that was not
available in the evidence base nor could be adequately estimated within theetfestiveness

model. These elements are listed in the table below, with related information gadhieom

patients and other stakeholderg-ollowing the public deliberation on this report the appraisal
committee will vote on the degree to which each of these factors should affect overall judgments of
long-term value for money of the intervention inighreview.

Table5.1. Contextual Considerations

Contextual Consideration Relevant Information

Acuity of need for treatment of individual | Patients, caregivers, ardinical experts allidentified a need for

patients based on shotterm risk of death | new therapeutic options for patients witiMS, especially for those

or progression to permanent disability who have contraindications for MHT.

Magnitude of the lifetime impact on VMS is a condition lastsraedian of 9.4 yearsand can continue for

individual patients of the condition being | more than a decade in many women. It can affect sleep, workpl

treated performance and intimate relationships.

There is uncertainty about loAgrm Whereas the duration of VMS is typically many years and there |

efficacy evidence of theefficacy of MHT for multiple years, the primary
outcomes in key fezolinetant trials only assessed efficacy up to !
weeks.
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Table5.2. Potential Other Benefits or Disadvantages

Potential Other Benefit or Disadvantage

Relevant Information

tFGASYGaQ FoAfAde 0
related to education, work, or family life

Unpredictable flushing and sweating along with insomnia can
adversely affect work performance.

/ P NBIADBSNBEQ ljdz £ A&
achieve major life goal®lated to
education, work, or family life

VMS is mainly managed by the patient and is not expected to
impose substantial caregiver burdens in the traditional sense, bt
household members or intimate partners may be impacted by
certain aspects of VMS suak sleep disruption, mood swings, or
concerns related to sexual activity.

trdASydaQ FoAftAdGe
treatment given the complexity of regimen

All treatmentsare administered orally or transdermalgndso
there is not expected to be a dififence in complexity of regimen
between treatments.

{20ASdGeqQa 321 ¢

2T N

VMS associated with menopause disproportionally impaettain
racial and ethnic groupsn terms of both symptom frequency and
severity and symptonduration, and in terms of underlying
comorbidities that may impact treatment choicegdditionally,
there are differences among individuals in their ability to access
health care as well as surrounding social norms or stigma. This
exacerbate existingealth inequities by selectively limiting therapy
including medications, to those patients whave fewer
comorbidities,are able to afford them and have access to health
care providers who can prescribe them.

In highlighting inequalities in the VMS associated with menopau
space, ICER calculated the Health Improvement Distribution Ind
looking at the relative proportion of any health gains from
treatment of VMS associated with menopauge the following
groups who have a higher prevalenttean the general US
population®'” Importantly, the key racial and ethnic data used fo
this analysis were longitudinal in nature and thus captured the
composite prevalece associated with VMS in menopause. For
more information on how we calculate the Health Improvement
Distribution Index, refer to th&upplement

9 African American/Blackwomen 1.3
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Midwest CEPAC Votes

At the public meetingthe Midwest CEPAGeliberated and voted on the relevance of specific
potential other benefits and contextual considerations on judgments of value for the intervention
under review. The results of the votiage shown below. Further details on the intent of these
votes to help provide a comprehensive view on kagn value for money are providdd the ICER
Value Assessment Framework

When making judgments of overall lontgrm value for money, what is the relative priority that
should be given tany effective treatment forvasomotor symptoms assoated with menopause
on the basis of the following contextual considerations:

Very Low Low Average High Very high

Contextual Consideration . . o Lo 2
Priority priority priority priority priority

Acuity of need for treatment of individual
patients based omshort-term risk of death or 6 4 2 0 0
progression to permanent disability
Magnitude of the lifetime impact on individual
patients of the condition being treated

Given that vasomotor symptoms associated with menopause do not increase mortality rates, halof

the panel voted that very low priority should be given to any treatment for VMS on the basis of t
acuity of need for treatment of patients based on shtatm risk of death or progression to
permanent disability.

However, a majority of the panel agreed on assigning high priority regarding the magnitude of
lifetime impact on women with vasomotor symptoms. Patierpertsemphasied that many
individuals expeencing VMS are interested in treatments to improve their quality of life given the
impact these symptoms have on their daily livd$ie panel also acknowledged the history of

62YSyQa KSIfOGK A&daadzSa o0SAy3d RSLINA anbdy womerS R |
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What are the relative effects ofezolinetant versus no pharmacologic treatment (neither
prescription nor nonprescription)on the following outcomes that inform judgment of the overall

long-term value for money ofezolinetant?

Major Minor No Minor Major
Potential Other Benefit or Disadvantage | Negative Negative Difference Positive Positive
Effect Effect Effect Effect
tI-uASYqu I-o)\f)\.ue. i 0 1 7 4 0
related to education, work, or family life
/ I NB Iduaity dffifedand/or ability to
achieve major life goals related to 0 0 11 1 0
education, work, or family life
{20AS0GeQa 32+t 27 0 1 6 5 0

With consideration given to potential adverse effects, a majority of the panel vibisd

FST 2t Ay Sl yi

g2dZ R YIS y2
education, work, or family life, while four panel members voted for a minor positive effect.

RAFFSNBYOS 2y LI

A majority of the panel also voted that fezolinetant woid { Sy 2

in the family, and ne panel member votetbr minor positive effect.

I FfF 2F GKS

women'scareers.

LI y St

@2 0SSR

adKI G

RATFSNBYyOS
of life and/or ability to achieve major life goals related to education, work, or familyTife.
patient experts shared that vasomotor symptoms can have a large impact on everyone associate

FST 2t AySidlyld o
health inequities. However, nearly half of the panel also voted for a minor positive effect, citing ah
absolute need for moréreatment options particularlygiven the disproportionate symptom

duration and severity across differergcialand ethnic groupsandthe impact of symptoms on

=
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6. Health Benefit Price Benchmarks

Health Benefit Price Benchmarks (HBPBSs) for the annual cost of treawiikriezolinetant are

presented in Table 6.1 below. The HBPB for a drug is defined as the price range that would achieve
incremental coseffectiveness ratios between $100,000 and $150,000 per QALY or per evLY gained.
At the time of Evidence Report pow, a list or net price was not available for fezolinetant and
therefore we suggest no recommended discounts from WAC. We arrive at a HBPB range of
approximately $2,000 to $2,600 per year.

Table6.1. Annual CosEffectivenesdHealth Benefit Price Benchmarksr Fezolinetant vs. No
Pharmacologic Therapy

Outcome for
Annual Fealth Annual Price at Annual Price at Discaunt from WAC
Benefit Price Annual WAC $100.000 Threshold $150,000 Threshold to Reach Threshold
Benchmark Prices
Calculation
Fezolinetant vs. No Pharmacologic Therapy
QALYs Gained N/A* $2,000 $2,600 N/A*
evLYs Gained N/A* $2,000 $2,600 N/A*

HBPB: health benefit price benchmark, evLY: equal value life@éarY: qualitadjusted life yeg WAC: wholesale
acquisition cost
*Not applicable (N/A) as placeholder prices were used and there is no known price for fezolinetant

Midwest CEPAC Votes

Long-term value for money votes were not taken at the public meeting because a net price fdr
fezolinetant was not available.
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7. Potential Budget Impact

7.1. Overview of Key Assumptions

ICER uses results from the ceffiectiveness model testimate the potential total budgetary

impact of fezolinetant for women with moderate to severe VMS associated with menopause. We
additionally use its placeholder price ($6,000 annually) and the three threshold prices (at $50,000,
$100,000, and $150,00@pQALY) ($1,500, $2,000, and $2,600 per year, respectively) in our
SaldAYlIGSa 2F TSI 2t AySilydQa o6dzRISG AYLI OGo

Potential budget impact is defined as the total differential cost of the new therapy (fezolinetant)
than relevant existing therapy (no pharmacgio therapy) for the treated population, calculated as
differential health care costs (including drug costs) minus any offsets in these costs from averted
health care events. All costs are undiscounted and estimated over-gdfargime horizon.For
2022-2023, the fiveyear annualized potential budget impact threshold that should trigger policy
actions to manage access and affordability is calculated to be approxinggtélymillion per year

for new drugs.

This potential budget impact analysis includes the estimated number of individuals in the US who
would be eligible for treatment with fezolinetant. From relevant sources gs@@lemental section

F), we derive an estimate of 16,700,000 women eligible for treatment with fezolinetant in the US.
For the purposes of this analysis, we assume that 20% of thems{sawould initiate treatment in
each of the five years, &;340,000 patients per year.

As fezolinetant has been evaluated in a population of VMS associated with menopause patients
who cannot or will not take MHT, we have chosen to model all patieritsigeng to ano
pharmacologic treatmenarm at baseline. Additionally, we did not conduct a budget impact
analysis of MHT as it has been available for patients for several years.

7.2.Results

¢KS LINAYINEB FAYRAY3IEA 27F ©Spopultorycddviomghiviha/M® dzRI S G A
associated with menopause is depicted in Figurefelow. ! & FST 2t Ay Sidl ydiQa LX I O
$6,000 annually, approximately72 of women could be treated without surpassing the potential

budget impact threshold of &7 million. In contrast,4.4%,6.5%, and B.1% of the total population

could be treated at th@nnualthreshold prices of $150,000/QALY @&X)), $100,000/QALY

($2,000), and $50,000/QALY (310), respectivelyRefer to thesupplement section for additional

findings described at the pendividual level.
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Figure 7.1. Budgetary Impact of Fezolinetant in Women with VMS Associated with Menopause
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Percentage of Patients Treated Without Crossing PBI Threshold Each Year

PBI: poéntial budget impact, QALY: qualtdgjusted lifeyear

Access and Affordability Alert

An access and affordability alert is not being issued for fezolinetant at this time as it has no known
publicly available price.
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8. Policy Recommendations

Following is deliberation on the evidence, the Midwest CEPAC engaged in a moderated discussion
with a policy roundtable about how best to apply the evidence on the use of fezolinetant. The

policy roundtable members included two patient advocates, two clinical egpevb payers, and

one representative from the drug makethe discussion reflected multiple perspectives and

opinions, and therefore, none of the statements below should be taken as a consensus view held by
all participants. The tofine policy implicatins are presented below, and additional information,
including drugspecific coverage criteria, can be foumeke.

All Stakeholders

RecommendatioriL

All stakeholders have a respoifslity and an important role to play in ensuring thavomen have
access teeffective new treatment options fosymptoms of menopause and that such optioae
introduced in a way thatencourages shared medical decision making and equitable access to
treatment options.

Having additionalafe and effectivenonhormonal options for treatment of vasomotor symptoms
(VMS) of menopause is ammet health care needMany women who have VMS do not receive
treatment because symptoms are underrecognized or utrdated by health care providers. In
addition, while clinical experts and patients highlighted that menopausal hormone therapy (MHT)
was an effective and affordable option, many patients cannot (e.qg., history of breast cancer) or will
not take MHT becausef concerns about side effects. Therefore, all parties have a role to play in
ensuring appropriate access to new treatment options for menopause after they are approved by
the FDA.

To address these concerns:

Manufacturers should take the following act®n

1 Align pricing of fezolinetant (if approved by the FDA) and other emerging treatment options
with their cost effectiveness and health benefit price benchmarks.

1 Advertise fezolinetant and other newly available treatment options in a way that does not
exaggerate the risks of MHT.
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Payers should take the following actions:

1 Ensure thatoverage policies enable equitable access to treatment options and allow
women who cannot or will not take MHT access to nonhormonal options.

Clinical societieand patient organizationshould take the following actions:

91 Develop and disseminate educational materials and crgatdelines to not only enable
informed shared decisiemaking, but to increase awareness of menopause and its
treatments.

Payers

Recommendatiorl

Given that there are other treatment options available for many women, payers can use evidence
to create coverage criteria for fezolinetant that reflect whether the manufacturer prices the drug
in fair alignment with its benefits for patients.

If fezoliretant is approved by the FDA, it will have a place in therapy. However, given the significant
uncertainties around its longderm safety and effectiveness, and the fact that patients have other
treatment options available, it is not unreasonable for payter consider the pricing for

fezolinetant in how they design coverage criteria. If the drug is priced in reasonable alignment with
its benefits to patients, payers should utilize less restrictive coverage language and should ensure
that fezolinetant isiered on the lowest relevant tieg preferred brand. However, should the
manufacturer set a price above reasonable esiféctiveness levels, it is reasonable for payers to

use more restrictive prior authorization as a component of coverage (e.g., tesirio women

with a contraindication or intolerance to MHT aod severe symptoms). Regardless, any prior
authorization criteria should be based on clinical evidence, and payers should consider input from
clinical experts and patient organizations. Tnecess for prior authorization should also be clear,
accessible, efficient, and timely for providers. Perspectives on specific elements of cost sharing and
coverage criteria within insurance coverage policy are discussed below. Rétewaatcess Design
Criteriad SG 2dzi Ay L/ 9wQa LINBOA2dza 62N)] | NB AyOf dzZRSR

Cost Sharing

w Patient cost sharing should be based on the net price to the plan sponsor, not the
unnegotiated list price.

©lnstitute for Clinical and Economic Review, 202 Paget6
Evidence Repo Menopause: Vasomotor Symptoms Return to Table of Contents



https://icer.org/wp-content/uploads/2020/11/Cornerstones-of-Fair-Drug-Coverage-_-September-28-2020-corrections-1-5-21.pdf
https://icer.org/wp-content/uploads/2020/11/Cornerstones-of-Fair-Drug-Coverage-_-September-28-2020-corrections-1-5-21.pdf

w If all drugs in a drug class are priced so that they represent a fair value, it remains
reasonable for payers to use preferential formulary placaimith tiered cost sharing to
help achieve lower overall costs.

Coverage Criteria: General

ICER has previously described general criteria for fair coverage policies that should be considered as
cornerstones of any drug coverage poligiips://icer.org/wp-
content/uploads/2020/11/Cornerstonesf-FairDrugCoverage -September28-2020-corrections

1-5-21.pdf

Manufacturers
Recommendation 1

Manufacturers should seek to set prices that will foster affordability and access for all patients by
aligning prices with the patienicentered therapeutic value of their treatments. In the setting of
new nonhormonal treatments for menopause, there is considerable optimism about emerging
therapies, but there is also considerable uncertainty about longerm safety and effectiveness
especially in the case of firsh-class medications. Manufacturer priagshould reflect these
considerations in their initial pricing.

Manufacturers should price novel treatments in accordance with the demonstrated benefits to
patients. In settings of substantial uncertainty, initial pricing should err on the side of beirgg m
affordable. This would allow more patients access, generating additional data on theardl
effectiveness of novel treatments that could be used in future assessment updates. With
accumulation of evidence of substantial patient benefit, manufeatsi should be allowed to
increase pricing in accordance with benefit.

Recommendation 2

Manufacturers should be transparent with the results of all clinical trials, especially those that
include null findings.

There is an ethical imperative for manufactus to make public the results of all trials. In the case

of fezolinetant, a press release was issued citing negative findings for tHméopesults of the
Asiabased Moonlight 1 trial, but more detailed results have not been released. Althougltitiis s
evaluated a different dose than is ultimately being reviewed for US approval, it is important to
examine the entirety of evidence for novel therapeutics. Multiple stakeholders expressed concern
about the lack of peer reviewed evidence or results pltad in trial registries prior to potential
FDAapproval of this drug with a new mechanism of action.
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Recommendatior8

Manufacturers should engage in responsible dirgotconsumer advertising by refraining from
approaches that could unreasonably heighteoncerns about the risks of hormonal treatment.

Manufacturers should accept responsibility not to drive up concerns ofesgédiblished competitor
treatments. Thus, manufacturer advertising (both direziconsumer and to clinicians) should
highlight new treatment options without emphasizing the potahtharms of MHT since clinical
experts believe that most women can benefit from the broader effects of MHT.

Recommendatiort

Manufacturers should gpport the development of improved measures wienopauseseverity
and quality of life outcomes that are maningful to patients

Clinical experts identified the lack of standard definitionseferity and frequency in menopause
and limitations of traditionally applied minimum clinically important differencég also heard
from patients andadvocacy groups #t endpoints used in clinical trials do not always measure
what is most important to patientsBoth clinicians and patients cited tidenopauseSpecific
Quiality of Life (MENQOL) Questionnaiszan instrument that is likely outdateddoreover,the
MENQOIcannot be readilyranslated into utility measureandincorporated into cost effectiveness
analyses. Patierdrganizations along with researcharanalso assist icollaboratingwith
manufacturersand regulators to define a core set of outconiesusein future clinical trials.

Clinicians and Clinical Societies

Recommendatiorl

Clinical societies shouldpalate treatment guidelines for patientseeking treatment for symptoms
of menopauseo reflect current treatment options in a form that is easy to interpret and use by
clinicians, patients, and payers

Clinicalsocieties should be prepared to rapidly update and disseminate guidance on new therapies.
Payers are very sensitive to guidammening from specialty societies, particularly as it concerns

early new treatments such as fezolinetar80ocieties such as the North American Menopause

{20AS80& YR GKSANI Ot AyAOlIf 3IdzA RSt Rolicpraundtall® A y F f dz
participants highlighted that guidelines should not only provide information on options to be used

by clinicians and patients for shared decision making, but also offer pragmatic advice about how to

select specific therapies for specifisbgroups (e.gwomen over the age of 60).
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Patient Organizations
Recommendation 1

Patient organizations have a vital role to play to promote objective descriptions of the risks and
benefits of new therapies in order to support shared decisimiaking for every patient. In

addition, patient groups have a powerful voice and should apply it to create significant pressure
for fair pricing and appropriate insurance coverage across all sectors of the health system.

Patient organizations should endeavor to educate patients abilmipotential risks and benefits of
different treatment options including hormonal and nonhormonal therapy. Patient organizations
should work with other stakeholders to develop and disseminate evidéased, balanced

materials that are accessible to pltients, including those with low health literacy. Patient groups
should also accept responsibility to publicly promote access and fair pricing of new therapies.

Researchers/Regulators

Recommendation 1

Funding agencies such as the National InstitutedHgfalth should ensure adequate funding for
g2YSyQa KSIHfUKZI AyOfdzZRAy3d (GKS &addzRe 2F YSy2LJ dza

Clinical experts emphasized that there is a still a lack of understanding of the underlying

mechanisms that drive vasomotor dysfunction in menopause and thatdmsibutes to a lack of

effective treatment options. In addition, more research is needed to understand MHT outside of
KAaG2NAOFE adGdzRAS&a adzOK Fa GKS 22YSyoQa | SHfGK L
racial groups, and with newer formations of MHT. Heatb-head trials of different options for

VMS are needed and clinical trials must ensure that they enroll diverse subpopulations to

adequately reflect the population undergoing menopause. Research efforts should also incorporate

new meaures of quality of life and improved assessments of minimum clinically important

differences.
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A. BackgroundSupplemetal Information

A1l.Definitions

MenopauseDefinitions

Menopause Natural menopause idefined as the permanent cessation of menstiion.
Menopauses defined retrospectively, after @men haveexperienced 12 months aiessation of
menstruation without any other obvious pathologic or physiologic cauSergical menopause
occurs after bilateral oophorectomy (removaltbe ovaries)which removes the main source of
estrogenin the bodythus triggeingthe onset of menopause after surgery.

Perimenopause Timethat encompasses the menopsal transition plu®ne year after final
menstrual period:!®

Posmenopause Begins at the finahenstrualperiod andcontinues throughouthe A Y RA @A Rdz f Q&
remaining life spaf*®

Intervention Definitions

Fezolinetant Fezolinetanis aonce daily oral nonhormonal therapy being investigafedthe

treatment of moderate to severe VMS associated with menopause. It acts by regulating neuronal
activity in the hypothalamus thereby affecting temperature regulation. If approved, it would be the
first selective neurokinir8 (NK3) receptor antagastiavailable in the US. On Jun€®22022,

Astellas submitted &lew Drug Applicatiofor fezolinetant45 mgto the FDA.

Neurokinin-3 (NK3) receptor antagonisf smalimolecule thatblocksthe NK3receptor. Theories
suggest that VMS are caused by a loss of thermoregulatory control that coincides with altered
kisspeptin, neurokinin B, and dynorphiiNDY signaling. KNDy neurons are stimulated by NKB, a
hypothalamic neuropeptide that regulates the female reproductixés®, and inhibited by

egrogen!?® During menopause, the decline in estrogen levels disrupts the KNDy neurons and thus
a NK3 receptor antagonist may regulate KNDy neurons and préwenéduction in core body
temperatureexperienced during MS.

Gabapentin Gabapentin is medicationused off labebhs a nonhormonateatment for VMS
associated with menopausand istypically administered at a dose of 300 mg three times per‘@ay.

Pregabalin Pregabalin i& medicationused off labehs a nonhormonal treatment for VMS
associated with menopausand istypically administerect a dose o300 mg per day®
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Selective serotonin reuptake inhibitors (SSRas)d Serotoninnorepinephrine reuptake inhibitors
(SNRIs SSRIs an@NRIsre two class of medications useab a nonhormonal treatment for VMS
associated with menopausé The only medicatioim these two classes that has BDA approved
indication for the treatment of VM8&ssociated with menopause paroxetingBrisdelle a SSRF
However several medications, such ascitalopramyenlafaxine, desvenlafaxipeitalopram etc.,
are used off label.

Menopausal hormone therapyMHT) MHT includegstrogenaloneand estrogerand progestinor
progesteronedrug products thahave FDA approved indications tbe treatment of moderate to
severe VMSassociated with menopausdsstrogenand progestinor progesteroneare typically
administered for women who have an intact uteréir women whdiave had a hysterectomy,
estrogen alone can be used.

Outcome Measure Definitions

Vasomotor symptomgVMS: VMSis characterized by hot flashes and night sweafd1Sis

thought to be brought on by decreased estrogen levels and increased NKB activity acting on the
hypothalamus, a region of the brain which regulates body temperatiitee change in

hypothdamic thermoregulation increases blood flow to the skin, resulting in the VMS

Severity of Vasomotor Symptom3he severity o¥/MSare defined clinically by the Food and Drug
Administration (FDA) as follows:

1 Mild: sensation of heat without sweating
1 Moderate: sensation of heat with sweating, able to continue activity
1 Severe: sensation of heat with sweating, causing cessation of activity

Hot flashes Hot flashesalso know as hot flushesare thesudden onset of heat in the upper chest
and face which spaals throughout the bodyandthey typicallylast two to four minutes.Hot

flashes are often accompanied by profuse sweatumgch canoccur at night (night sweats)nd
cause sleep disruptioand negatively affect moad

Climacteric symptomsClimacteric symptomare symptoms experienced shortly before and during
menopause.Climacteric ishe period of life starting from the decline in ovarian activity until after
the end of ovarian functionClimacteric symptomtypically covevasomotor symptoms (hot
flashes, diaphoresis) and vaginal dryness but they can also include sleep disturbances, mood
changes, urinary tract symptoms, and sexual problems (loss of libido, dyspareunia, etc.).
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Frequency ofModerateto SevereVMS Typically compagsdifferences from baselineto a follow
up time point (e.g., week-86). Baselindrequencyis measured as thdailyor weeklyaverage
number of moderatgsensation of heat with sweating and able to continue activity) to severe
(sensation of heat with sweating causing cessation of actiViypbased on the nomissing
values Followup timepointfrequency were measured as tldaily or weeklyfrequencyat week 8-
16.

Mean Sverity of Moderateto Severe VMSPer Day. Mean severity is measured varialalgross
trials. A description of thelifferent measurements used across trials is reportedable A.1. of
this supplement

Patientreported Outcomes Measurement Information System Sleep Disturban8&ort Form 8b
(PROMIS SD SF 8W)Assesses setéported sleep disturbance over the past 7 days and includes
perceptions of restless sleep; satisfaction with sleep; refreshing sleep; difficulties sleeping, getting
to sleep or staying asleep; amount of sleep; and sleep quaigsponsesateach of the 8 items

range from 1 (no disturbed sleep) to 5 (disturbed sleep), and the range of possible summed raw
scores is 8 to 40Higher scores on the PROMIS SD SF 8b indicate more of the disturbed sleep.

Patient's Global Impression of Change (PGEPGIGn VMSsa 1 item instrument that asks:
"Compared to the beginning of this study, how would you rate ymirflashes/night sweats now?"
Subject ratings range from (1) much better to (7) much wevik 4 indicatingno change.

MenopauseSpecific Quality of Life @estionnaire (MEN@L)?% the MENQolis a 29item tool

used to assess heaHielated quality of life in the immediate postenopausal period, covering four
domains of menopausal symptoms (vasomotor, psychosocial, physical, and sexual déthdihs).
MENQOL is setfdministered and asks trmubjectif they have experienced the specific problem in
the past month and, if so, how bother have they been by the problem on a scale of 0 (not at all
bothered) to 6 (extremely botherediigher scores indicate worsgmptoms.

Urogenital menopausal symptomgaJrogenital menopausal symptomsfer to changes to the labia,
clitoris,vagina, urethra, and bladder that occur in menopausal wochaés toreduced estrogen
levels This etrogen deficiency leads to a decrease in blood flowhe vagina and vulvasulting

in atrophy,decreased vaginal lubricatipdischarge, itchingSuch symptoms are a major cause of
pain during or after sexual intercourse fmenopausal women.

Aspartate aminotransferase (ASBlanineaminotransferase (AUTAST and ALTaliver enzymes
that serve as biomarkers of liver damage.
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Other Relevant Definitions

Health Improvement Distribution IndexThe Health Improvement Distribution Index identifies a
subpopulation that has a higher prevalence of the disease of interest and therefore, creates an
opportunity for proportionately more health gains within the subpopulatidrhis opportunity may

be redized by achieving equal access both within and outside the identified subpopulation to an
intervention that is known to improve healthThe Health Improvement Distribution Index is

defined as the disease prevalence in the subpopulation divided by teas#gprevalence in the

overall population.For example, if the disease prevalence was 10% in poor Americans whereas the
disease prevalence across all Americans was 4%, then the Health Improvement Distribution Index
would be 10%/4% = 2.5-or interventions known to increase health in this disease and that
accomplish equal access across the entire population, poor Americans would receive 2.5 times the
health improvements as compared to the same sized group of Americans without regard to
ecoromic status.Health Improvement Distribution Indexes abalyeuggest that more health may

be gained on the relative scale in the subpopulation of interest when compared to the population
as a whole.This statistic may be helpful in characterizing atre&y 6 Q& O2y G SEldzr t O2y
and potential other benefit§Section 5).

For this calculation, we used data framongitudinal analysis 0fMS and race and ethnicity
measured withina{ G dzR& 2F 2 2YSy Qa | S| f frKkm 19D NRRAYTOeK S b | (0 A
study consited of individuals 42 to 52 years of agéh an intact uteruswith 3,288women

ultimately included in the analysi¥he racial and ethnic groups included in this analysis based on
available data includewhite, African AmericaBlack Hispanic, Chinese, and Japandde
providedodds ratioswere converted taisk ratios usinglata provided within the publicatioand

one additional sourcé?®that ultimately fed into an estimate dfaseline riskbaseline risk foWMS

in atrisk menopausal women was estimated5&t 8%. Theresultingriskratios werethen weighted

by population weights available within US Census d&faTheseadjustedrisk ratiosfunctionally
equate to the Health Improvement Distribution Index, as they both descidzigor prevalence) in
an atrisk population divided by thaskfor the general populationWe performed calculations for
all reported racs/ethnicities but only rgort here tha subgroup with a risk ratio greater than 1

1 African AmericafBlack =(1.63((1-0.508)}+0.508*1.63)/0.966 =1.3
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TableA.L Definitionsof SeverityAcross the Main Trials

Title

Trial Name, First
Author, Date

VMS SeverityDefinition

Fezolinetant

Phase?a: Hot
flashed?®

The mean daily total VM&ore during a given period was calculated
by multiplying the number of mild, moderate, or severe VMS episoc
during the period by 1, 2, or 3espectively, summing the values and
dividing by the number of days in the period

VESTAFEraser, G.L.,
Santoro, N2020
SKYLIGHT 1:
Lederman et al., 2021
SKYLIGHT 2: Johnst

The moderate/severe VMS severity per day was determined by the
following calculationf(number of moderate VMS X 2) + (number of
severe VMX 3)] / (number of moderate number of severe VMS).

et al. 2021,
202?1,32,61,11],127
Low-dose MsFLASH 03offeet | VMS severityvasrated as1=mild to 3=severe and a daily averages
Estrogen al. 20145 calculated
Archeret al. 20136 Themean severity of moderate to sevexMSon each dayvas
calculated as: [(2 numbef moderateVMS + (3 number of severe
VMS] / (total number of moderate to severéM9. A dailymean daily
severity was calculated by averagthg daily severity of moderate to
severe HRcross the week
Panayet al. 2007 Hot Flush Weekly Weighted ScolHWW pis calculated by summing
(number of mildvMSX 1) + (number dfMSx 2) + (number of severe
VMSx 3)
SSRIs/SNR Archeret al. 20098 DailyVMS severity [(number of mildYMS*1) + (number of modrate
VMS*2) + (number of sever¥ MS*3)] divided by the total number of
VMSon that day.
Archeret al. 2009? DailyVMS severity [(number of mildYMS*1) + (number of moderate
VMS*2) + (number of sever¥ MS*3)] divided by the total number of
VMSon that day.
Speroff et al. 2008 | The average dailyMSseverity score was calculated as follows:
([number of mildVMS&1] + [number of moderata/MS2] + [number
of severeVMS3])/total number of VMSon that day
Pinkertonet al. The average daily severity ¥MSfor each week was the sum of the
20135 number ofVMSweighted by severity (1, mild; 2, moderate; 3, severg
divided by the number of days in that week with data.
SSRIs/SNRIs | Bouchard et al.

20124

Thesum of the daily severity scores divided by the number of days
with data, with the daily severity score calculated as: (number of m
VMS1) + (humber of moderaty MS2) + (numker of severeVMS3)
divided by the total number o¥MS

Evanset al. 2005t

Scoring was on a scale from 1 to 4, withelng mild, 2 being
moderate, 3 being severe, and 4 being very seveiMSscores are
defined by multiplying th&/MSfrequency times the averagéMS
score (scaled frorth through 4 by patient report) with 1 through 4
severities, respectively, being applied to definitions of mild, modera
severe, and very severe.

Simonet al. 2013

WeeklyVMSseverity score wasalculated asf(2 number of moderate

(Study 1 & 2P VMS + (3 number of severéM9] / (total numberof moderae to
severeVM9
MsFLASH 01 VMSseverity was rated from 1 to @nild, moderate, severgnd a

Freemaret al. 201%°

daily average was provided.
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Title Trial Name, First VMS SeverityDefinition
Author, Date
Gabapentin Pinkertonet al. VMSseverity was defined as follow&=mild (sensation of heat without
20148 sweating) 2=moderate (sensation of heat with sweating, able to
continue activity) 3=severe(sensation of heat with sweating, causing
cessation of activity). dailyaverage score wasalculated

Reddyet al. 2006° VMS were ratedrom 1 to 4, was designated for eabtMSbhased on
the level of severity1 for mildto 4 for very severe) The composite
score was the weekly summation of the numbeMdSin each
severity category multiplied by the severity score assigned to each
VMS

Guttusoet al. 2008° | EachvMSwas recorded by filling in the appropriate severity bubble
a scale of 1 to 7A scorewas calculted by adding th&/MS severity
scores over a week ardividing by the number of dayer which
completed diaries were receide

HFWWSHot Flush Weekly Weighted ScovS: vasomotor symptoms.

A2.Potential CostSaving Measurefor Moderate to Severe
Vasanotor Symptoms Associated with Menopause

ICER includes in its reports information on wasteful or leva&ue services in the same clinical area
that could be reduced or eliminated to create headroom in health care budgets for higihes
innovative servies (for more information, sekttps://icer.org/our-approach/methods
process/valueassessmenframework/). These services are ondsat would not be directly

affected bytherapies folVMS as these services will be captured in the economic model. Rather,
we are seeking services used in the current managemeviMBbeyond the potential offsets that
arise from a nevintervention. During stakeholder engagement and public comment periods, ICER
encouraged all stakeholders to suggest services (including treatments and mechanisms of care)
currently used for patients witt’MSthat could be reduced, eliminated, or made more efficient. No
suggestions were received.
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B. Patient PerspectiveSupplemental
Information

B1.Methods

We spoke witHive patientsexperiencingMS both from surgical and natural menopays@&d
representatives fronthree patient advocacy organizations

The conversations were informed by a sestructured interview guide, which focused the
conversation on several themes:

1. Generakexperience witiVvMSassociated with menopause
2. Experienceseeking relief and treatment
3. Patient preference regarding potentidiuture treatments

After each of these conversations, patient comments were transcribed, collated, organized, and
summarized.We drew upon themes that emerged from our conversations and summares
included inthe Patient and Caregiver Perspectivestisecof the report.

We supplementedhe interviewswith data froman online survey conducted by thiéational

Menopause FoundatianThe survey was conducted for 2 weeks starting.ugust 14, 2019
targeting5,000 women in the National Menopause Foundation database and via SurveyMonkey list
purchase.The farget age was 465 and there were 229 response®ver half theparticipantswere
aged50-59 years, were mostly White, and a small proportion reported hapreghature

menopause due tan autoimmune disease, had ovaries removed, or chemothetapy
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C. Clinical Guidelines

Clinical practice guidelines for the treadmt of VMShave been issued by several US and-US
based organizations. These guidelines are summarized below.

The North American Menopause SocjetNAMS)

In 2022 NAMSreleaseda positionstatementand evidence ratingsn the use ohormone therapy
Details of the evidence ratings can be found ingbeition statement Key pointsare:

1.

2.

MHTisthe gold standard for relief of VMS

Various formulations, doses, and routes of prescription hormthre¥apy preparations have
comparable high efficacy for relieving VM®d¢d and consisterLevell] evidencd.

DifferentMHTformulation, dose, and route of administration may have different effects on
target organglimited or inconsistenfLevel [} evidencg.

MHT choiceshould be determined individualthrough shared decisiemakingbased on
symptom reliefadverse eventsard patient preferencegprimarily on consensus and expert
opinion[Level If).

MHT use should besassessed periodicallgr{marily on consensus and expert opinion
[Level 1.

The increased absolute risks associated with MirEllow, includng lowincreased risk for
venous thromboembolisngallbladder diseasestroke and breast cancégood and
consistenLevel | evidence)

MHT reduces thabsolute risks for altause mortality, fracturediabetes mellitus€strogen
plus progestogen therapgndestrogen therapy, and breast canceesgtrogen therapyin
women aged younger than 60 yedgood and consisterjftevel | evidence)'%®
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The Endocrine Societ§y

In their most recent (208) practice guidelineand evidence rating@sing the GRADE framewark)
the Endocrine Societynakes the following statements:

1. Suggestinitiating MHT for the treatment of VM&r menopausal women <60 years of age or
<10 years posinenopause, who do not have contraindications or excess cardiovascular or
breast cancer riskébasedon low quality Grade 2) evidence)

2. Forwomen with mild VMSthe Endocrine Society suggestsn+-medication approaches such
as such as turning down the thermostat, dressing in layers, avoiding alcohol and spicy foods,
and reducing obesity and stress (lowadjty (Grade 2) evidence).

3. For women with moderate to severe VMS wi@ve a contraindication to MHT or who
refuse MHT, the Endocrine Society suggests nonhormonal treatments: SSRIs, SNRIs,
clonidine, gabapentin, or pregabalin (very low qualiyade 1) evidence)

4. TheEndocrine Society also suggests that providers counsel women on the lack of consistent
evidence forover-the counter (OTC) or complementary medicine theragles quality
(Grade 2) evidence).

American College of Obstetricians and Gynegp&ts (ACOG)P128

In their most recen{2014)practice guidelineand rating of evidengeACOGhas provided
recommendations for the treatment 6fMS

1. SystemicMHTisthe mosteffective treatment for VM@nd thatpatients be treatedwith the
lowest dose and for the shortest period possifdeod or consistent evidenge

2. Nonhormonal treatmentghat areeffectiveinclude SSRIs, SNRIs, cloniderag] gabapentin
(good or consistenevidencg.

3. There idimited or inconsistent evidence f@rogestinonly medications, testosterone,
compounded bioidentical hormones, phytoestrogens, herbal supplements, or lifestyle
modificationsbut particular lifestyle modifications may be considerkyering clothing,
maintaininga lower ambient temperature, drinking cool liquids, and avoiding alcohol and
caffeine.
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The National Institute for Health and Care Exceller{t#CE)°

In theirmost recent (2019) guidelindNICE has provided assessments regarding theteyngrisks
or benefitsof recanmendingMHT.

1. The riskof venous thromboembolis:
a. isincrea®d over baseline population riskith oral MHT
b. is not increased over baselipgpulation riskwith transdermal MHT

2. The risk of cardiovascular disease or death from cardiovascular disease does not increase
with MHT for women under the age of 60.

3. Estrogen and progestone is associated with increasask of breast cancer but estrogen
only is notassociated with incre&sl risk

4. MHT is not associated witlisk of developing type 2 diabetes
5. MHT is associated with reducédne fractures
NICEmakes the following recommendations for the treatment of VMS:
1. Women should be offered MHT aftdiscussing thehort- andlongterm risks and benefits
2. SSRIs, SNRisdclonidineshould not be offered as first line treatment

3. Isoflavonesandblack cohosthave some evidence but there is substantial uncertainty due

to the different preparations on the market, unknown safetydgpotential drugdrug
interactions.
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D. Comparative Clinical Effectiveness:
Supplemendl Information

D1.Detailed Methods

PICOTS

Population

The population of focus for the review is women seeking relief from VMS associated with
menopause.

Data permitting, we will evaluate the evidence for subpopulations defined by:

1 Sociodemographic factors (e.g., age, race, and ethnicity)

1 Weight/Body Mass Inek (BMI)

1 Women who are not eligible for menopausal hormone therapy due to contraindications
(e.g., history of breast cancer, blood clots, etc.)

1 Womenwho haveexperienced surgical menopause

Interventions
The intervention of interest for this review is:
1 Fezolinetant (Astellas Pharma Inc.)
Comparators
Data permitting, we intend to compare fezolinetant to:

1 No pharmacologic treatmer{prescriptionnor non-prescription,as estimated by the
placebo arm of cliwial trials)
1 Menopausal Hormone Therapy (MHT)
o Estrogen and progestin or progesterone
o Estrogen only
§ SSRISNRIshat have been studied for VMS symptoms only
Gabapentin
1 Pregabalin

=
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Outcomes
Data permitting, we will evaluate the outcomes described in thebksbw.

1 Patientimportant Outcomes
o Frequency and severity of vasomotor symptoms
Sleep quality
Quality of life
Interference of symptoms with daily life
Functional impairment (e.g., work productivity)
Urogenital menopausal symptoms that may be addressed éyrtervention or
comparators
o Other patientreported outcomes (e.g., mood changes)
1 Adverse event§AEs)ncludingbut not limited to
o Serious AEs
o Discontinuation due to AEs
o Other AEs including but not limited to
Endometrial hyperplasia or cancer
Bonedensity markers (e.qg., fractures, osteoporosis)
Breast cancer
Coronary heart disease
Venous thromboembolism (e.g.ulmonary embolism
Stroke
Colorectal cancer
Liver toxicity (e.g., AST and ALT levels)
All-cause mortality
Suicidality

O O O O O

pID I I PP

Timing

Evidence omitervention effectiveness and evidence on harms will be derived from studies of any
duration.

Settings

Vasomotor symptoms associated with menopause are generally treated in outpatient and/or clinic
settings, which will be the focus of our review.
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TableD1.1 PRISMAR020Checklist

Section and Topic Item Checklist item
#

TITLE

Title | 1 | Identify the report as a systematic review.

ABSTRACT

Abstract | 2 | See the PRISMA 2020 for Abstracts checklist.

INTRODUCTION

Rationale 3 Describe the rationale for the review in tltentext of existing knowledge.

Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses.

METHODS

Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studiesgreuped for the syntheses.

Information sources 6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulte
identify studies. Specify the date when each source was last searched or consulted.

Sarch strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used.

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the rénadwding how many
reviewers screened each record and each report retrieved, whether they worked independently, and if applicablg
details of automation tools used in the process.

Data collection process | 9 Specify the methods used to collect data fronpoets, including how many reviewers collected data from each repo
whether they worked independently, any processes for obtaining or confirming data from study investigators, an
applicable, details of automation tools used in the process.

Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with ed
outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the method
to decide whichresults to collect.

10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, fu
sources). Describe any assumptions made about any missing or unclear information.

Study risk of bias 11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how

assessment reviewers assessed each study and whether they worked independently, and if applicable, details of automation
usedin the process.

Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presen
results.

Synthesis methods 13a | Describe the processes useddecide which studies were eligible for each synthesis (e.g. tabulating the study
intervention characteristics and comparing against the planned groups for each synthesis (item #5)).

13b | Describe any methods required to prepare the data for presentatiosyathesis, such as handling of missing summé
statistics, or data conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses.
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Section and Topic Item Checklist item
#

Synthesis methods 13d | Describe any methods used to synthesize resultsgaogide a rationale for the choice(s). If medaalysis was
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and
software package(s) used.

13e | Describe any methods used to explore possible eaud heterogeneity among study results (e.g. subgroup analysis
meta-regression).
13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results.

Reporting bias 14 Describe any methods used to assess ridhkiag due to missing results in a synthesis (arising from reporting biases

assessment

Certainty assessment 15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.

RESULTS

Study selection 16a | Describe theesults of the search and selection process, from the number of records identified in the search to th
number of studies included in the review, ideally using a flow diagram.

16b | Cite studies that might appear to meet the inclusion criteria, but whiehevexcluded, and explain why they were
excluded.

Study characteristics 17 Cite each included study and present its characteristics.

Risk of bias in studies 18 Present assessments of risk of bias for each included study.

Results of individual 19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an ¢

studies estimate and its precision (e.g. confidence/credible interval), ideally using structured tablessr plot

Results of syntheses 20a | For each synthesis, briefly summarize the characteristics and risk of bias among contributing studies.

20b | Present results of all statistical syntheses conducted. If raatgysis was done, present for each the sumnestymate
and its precision (e.g., confidence/credible interval) and measures of statistical heterogeneity. If comparing grou
describe the direction of the effect.

20c | Present results of all investigations of possible causes of heterogeneity amorygretudts.

20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) synédaesis assessed.

Certainty of evidence 22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.

DISCUSSION

Discussion 23a | Provide a general interpretation of the results in the context of ottn@dence.

23b | Discuss any limitations of the evidence included in the review.
23c | Discuss any limitations of the review processes used.
23d | Discuss implications of the results for practice, policy, and future research.

OTHER INFORMATION

Registration and protoco| 24a | Provide registration information for the review, including register name and registration number, or state that the
review was not registered.
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Checklist item

Section and Topic Item
#
24b | Indicate where the review protocol can be accessed, or state that a proteaohot prepared.
24c | Describe and explain any amendments to information provided at registration or in the protocol.
Support 25 Describe sources of financial or rfinancial support for the review, and the role of the funders or sponsors in the
review.
Competing interests 26 Declare any competing interests of review authors.
Availability of data, code, 27 Report which of the following are publicly available and where they can be found: template data collection forms

and other materials

extracted from included studies; data used for all analyses; analytic code; any other materials used in the review

From: Page MJ, McKenzie JE, Bossuyt PM, &hal PRISMA 2020 statement: An updated guideline for reporting systematic reRies& Med.

2021;18(3):e1003583.
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Data Sources and Searches

Procedures for the systematic literature review assessing the evidence on fezolinetant and
comparators (e.gnho phamacologic treatmentMHT [e.g., estrogen and progestin or
progesterone, or estrogen alone], SSRIs/SNRIs, gabapentin, and pregiabatinderate to severe
VMSassociated with menopause followed established best metié#€® During the scoping
phase, we identifiedwo network metaanalyses for SSRsnd menopausal hormone therafy
that matched our protocol. We abstractedtdarom these two network metanalyses for trials
that met our inclusion criteria and conducted an updated literature search for new evidence
published since the last search. The review was conducted in accordance with the Preferred
Reporting Items fory&tematic Reviews and Me#analyses (PRISMA) guidelifgsThe PRISMA
guidelines include a list of 27 checklist items.

We seached MEDLINE, EMBASE, Cochrane Database of Systematic Reviews, and Cochrane Central
Register of Controlled Trials for relevasttidies. Each search was limited to English language

studies of human subjects and excluded articles indexed as guidelines, letters, editorials, narrative
reviews, case reports, or news items. All search strategees generated utilizing the Populatn
Intervention, Comparator, and Study Design elements described above. The search strategies
included a combination of indexing terms (MeSH terms in MEDLINE and EMTREE terms in EMBASE),
as well as fregext terms Wealsoconduckd a targeted search fdongerterm adverse event

outcomes for MHT.

To supplement the database searches, we performed a manual check of the reference lists of

included trials and reviews and invite key stakeholders to share references germane to the scope of

this project. We a&o supplemented our review of published studies with data from conference
proceedings, regulatory documents, and information submitted by manufactusecsother grey

literature when the evidence met ICER standards (for more informatiorhtse®//icer.org/policy-
on-inclusiorof-greyliterature-in-evidencereviews/. Where feasible and deemed necessary, we

also accepted data submnil SR 0 & Y| y-crffideQegsdyNiE NBO 2ANBRF Y OS A K L/ ¢
published guidelines on acceptance and use of such (@iétas://icer.org/quidelineson-icers
acceptanceand-use-of-in-confidencedata-from-manufacturersof-pharmaceuticalslevicesand
other-healthrinterventions)).
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TableD1.2. Search Strategy dDVID MEDLINE® Epub Ahead of Print 1946 to Present and Cochrane
Central Register of Controlled Triadgd Systematic Review$ezolinetant, gabapentin,
pregabalin, SNRIS)

# | Search Term

1 | exp menopause/

2 | "change of lifefemale/" or "postmenopause" or "perimenopause” or “flashes, hot" or "climacteric" or
"systems, vasomotor"

lor2
(fezolinetant or esn364).ti,ab.

3and 4

o O MW

(Pregnenedione or neurontin or convalis or "gabapentin hexal" or "gabapentin stad@logabapentin
or gabapentin).ti,ab

~

(Lyrica or "CI 1008" or "@DO08" or C11008 or pregabalin).ti,ab

8 | ("Serotonin and Norepinephrine Reuptake Inhibitors” or "SSRIs and NRIs" or "NRIs and SSRIs" or "
SNRIs" or "SNRIs and SSRIS8Serotonin and Noradrenaline Uptake Inhibitors™” or "SNRIs" or "SNRI" @
"SSNRI" or "Serotonin and Norepinephrine Uptake Inhibitors" or "serotonin noradrenalin reuptake
inhibitor" or "venlafaxine" or "desvenlafaxine").ti,ab

9 |6or7o0r8
10| 3and 9

11 | (“clinical trial" or "comparative study" or "randomized controlled study" or "multicenter study" or "clin
trial, phase III" or "controlled clinical trial" or "meta analysis" or "matelysis" or "RCT" or "systematic
literature review" or "SLR" or "raminized controlled trial" or "systematic review").pt.

12| 10 and 11

13 | (animals not (humans and animals)).sh.
14 | 12 not 13

15 | Limit 14 to English Language
16 | 50r 15

TableD1.3. Search Strategy of EMBASE SEARCH (fezolinetant, gabagaetyabalin, SNRIS)

# Search Term

1 | menopause'/exp OR menopause OR 'postmenopause’ OR ‘perimenopause’ OR 'hot flashes' OR 'cli
OR ‘climacterum' OR 'vasomotor nervous system’

2 | (fezolinetant' OR 'as347269300' OR 'esn364'@2R93"):ti,ab
#1 and #2

4 | ('ci945' OR 'dineurin’' OR 'dm1796' OR 'dm5689' OR 'gabalept' OR 'gabaliquid' OR 'gabapen’' OR 'gg
'003450' OR 'goe3450' OR 'neurotoni' OR 'gabapentin’):ti,ab

5 ('ci 1008’ OR 'ci1008' OR 'lyrica’ OR 'lyrica cr' OR 'pd 144723' OR 'pd144723' OR 'pregabalin’):ti,ab
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6 | (‘'serotonin noradrenalin reuptake inhibitor' OR 'serotonin norepinephrine reuptake inhibitor' OR
'serotonin norepinephrine uptake inhibitor' OR 'SNBR 'SNRIs' OR 'SSNRI' OR 'NRI' OR 'venlafaxine
‘desvenlafaxine’):ti,ab

7 #4 or #5 or #6

8 | #1 and #7
9 | #8 AND ([cochrane review]/lim OR [systematic review]/lim OR [meta analysis]/lim OR [randomized
controlled trial]/lim OR 'controlledlinical trial'/de OR 'Randomized Clinical Trial'/de)

10 | #9 AND [english])/lim
11 | #10 AND [medline]/lim
12 | #3 or #11

TableD1.4. Search Strategy dDVID MEDLINE® Epub Ahead of Print 1946 to Present and Cochrane
Central Register of Controlled TrialSSRIs updated since 2013 Network M&aalysig?)

# | Search Term
1 | exp menopause/

2 | "change of life, female/" or "postmenopause” or "perimenopause” or “flashes, hot" or "climacteric” of
"systems, vasomotor"
3 |1lor2

("Uptake Inhibitors" or "8BHT Uptakdnhibitors" or "5 HT Selective Serotonin Reuptake Inhibitors" or
"Selective Serotonin Reuptake Inhibitor" or "SSRI" or "paroxetine" or "escitalopram" or "citalopram"
"fluoxetine" or "sertraline").ti,ab

3and 4

(animals not (humans and animals)).sh
5 not 6

limit 7 to yr="2013-Current"

i

| N O Ol

TableD1.5. Search Strategy of EMBASE search (SSRIs updated since 2013 Network Meta
Analysig?)

# Search Term

1 | menopause'/exp OR menopause OR ‘postmenopause’ OR 'perimenopause’ OR 'hot flashes' OR ‘cli
OR 'climacterum’ OR 'vasomoteervous system'

2 | (‘antidepressants, serotonin specific reuptake inhibitors' OR 'selective serotonin reuptake inhibitor' C
'serotonin reuptake inhibitor' OR 'SSRI' OR 'SSRI antidepressant’' OR 'paroxetine' OR 'escitalopram!’
‘citalopram’ OR 'fluoxetin€dR 'sertraline"):ti,ab

3 | #1 AND #2
4 | #3 AND [medline]/lim

5 | #4 AND [0203-2013]/sd NOT [007-2022]/sd
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TableD1.6. Search Strategy dDVID MEDLINE® Epub Ahead of Print 1946 to PresenCagtrane
Central Register of Controlled Trialslenopausal Hormone Therapy [MHT] updated since 2017
Network Meta-Analysig3?)

# | Search Term

1 | exp menopause/

2 | "change of life, female/" or "postmenopause" or "perimenopause” or "flashes, hottlomacteric" or
"systems, vasomotor"

3 |1lor2

4 | (angeliq or oestradiol or "estraderm TTS" or "estradiol valerate" or delestrogen or ovocyclin or loestr,
LoDOse or "Ethynyl Estradiol" or Lynoral or Estinyl or Ethinyloestradiol or "Estradiol 18hbé&Estradiol
Anhydrous" or Oestradio or Estrace or "Estraderm TT").ti,ab

5 | (microgynon or trikvilar or triregol or aviane or gynatrol or "HRP 102" or HRP102 or mesigyna or
"estracomb TTS").ti,ab

("estrogen replacement therapies" or "estrogen replacement" or "estrogen replacements").ti,ab

(bedol or climaval or elleste or estraderm or estradot or evorel or femseven or oestrogel or progynov
prognova or sandrena or zumenon or Estrace or Mene®remarin or Prempro or Prefest or Activella g
ambaelz or mimvey or FemHRT or "jevantique lo" or Jinteli or Duavee or Alora or Minivelle or-'Vive
Dot" or Climara or Menostar or "ComBatch" or "Climara Pro" or EstroGel or Elestrin or Divigel or
EvaMist or Femring or "Dep&stradiol” or Delestrogen or Estring or Vagifem or Yuvafem or Estrace o
climagest or climesse or clinorette or femoston or indivina or kliofem or kliovance or novofem or nuv
or tridestra or trisequens or premique or premaklevonorgestrel or drospirenone).ti,ab

8 | HORMONE REPLACEMENT THERAPY/ or ESTROGEN REPLACEMENT THERAPY/

9 | (hormon$ adj3 substit$).ti,ab.

10 | (HRT or HT or MHT or MPA).ti,ab.

11 | (‘'menopausal hormone' adj2 therap$).ti,ab.
12 | exp ESTRIOL/

13 | ESTROGENS/ or ESTROGENSSNEROIDAL/

14 | ESTRADIOL/ or ESTRAMUSTINE/

15 | ETHINYL ESTRADIOL/ or ETHINYL ESTRABGESTREL COMBINATION/
16 | (oestrogen? or estrogen? or estradiol?).ti,ab.

17 | PROGESTOGENS/

18 | progesta$.ti,ab.

19 | MEDROXYPROGESTERONE ACETATE/

20 | exp PROGESTERONE/

21 | ETHISTERONE/

22 | NORETHINDRONE/ or NORGESTREL/ or ETHINYL ESTBRRAGESTREL COMBINATION/ or
LEVONORGESTREL/ or NORPROGESTERONES/

23 |4or50r60r7or8or9orl10orl1lorl2orl3orl4 ocorlE or 17 or 18 or 19 or 20 or 21 or 22
24 | 3and 23

25 | ("clinical trial" or "comparative study" or "randomized controlled study" or "multicenter study" or "clin
trial, phase IlI" or "controlled clinical trial* or "meta analysis" or "matelysis" or "RCT" or "systematic
literature review" or "SLR" or "relomized controlled trial" or "systematic review").pt.

26 | 24 and 25

27 | (animals not (humans and animals)).sh.
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28 | 26 not 27
29 | Limit 28 to English Language
30 | limit 29 to yr="2015Current"

TableD1.7. Search Strategy dEMBASKEMenopausal Hormone Therapy [MHT] updated since
2017 Network MetaAnalysis}>!

# | Search Term

1 | menopause'/exp OR menopause OR 'postmenopause’ OR 'perimenopause’ OR 'hot flashes' OR 'cli
OR ‘climacterum' OR 'vasomotor nervous system’

2 | (‘'gestogen’ OR 'progestagen’ OR 'progestational agent' OR 'progestational drug' OR ‘progestationa
hormones' OR 'progestine’ OR 'progestins’' OR 'progestogen’ OR 'alpha estrogen’ OR 'alpha oestrog
'beta estrogen' OR 'beta oestrogen' OR 'estrogen kpt®R 'estrogene’ OR 'oestrogen’ OR 'oestrogen

uptake' OR 'oestrogene' OR 'oestrogenic agent'):ti,ab

3 | (‘progestone’ OR ‘progestronaq’ OR 'progiron’ OR 'prolidon’ OR 'prolutex’ OR ‘proluton’ OR 'ultroges
OR 'uterogestan’ OR 'utrogestan’):ti,ab

4 | (bedol or climaval or elleste or estraderm or estradot or evorel or femseven or oestrogel or progynoy
LINE3Iy20F 2NJ al yRNByl 2N T dzrSy2y 2N W9aA(GNI OSQ

W OGAGStEEIQ 2NJ Wl Yol BXI V2 A WA Iy@aS efQ2 @ N2 NJICEWA
W f2NIQ 2N Va3 gh DTS2 NSO/ 2 NY WNIA OSSR BISWRS Y RA F AR

WOAAONRBDSEQ 2NJ Wof SAUNRYQ 2 NJ-9KMIARSHQNR BEPRIH]
2N W+ IAFSYQ 2NJ W, dz@F FSYQ 2NJ WO9aiNrOSQ 2NJ f A

kliofem or kliovance or novofem or nuvelle or tridestra or trisequens or drospirenone or premique or
premak):ti,ab

HORMONE SUBISUTION'/exp or 'ESTROGEN THERAPY'/exp

(HRT or HT or MHT):ti,ab

5
6
7 | ("menopausal hormone" adj2 therap$):ti,ab
8
9

ESTRIOL/exp

ESTROGEN/exp

10 | (oestrogen? or estrogen? or estradiol?):ti,ab

11 | GESTAGEN/exp

12 | progest$:ti,ab

13 | #2 OR #3 OR #4 OR@R #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12
14 | #1 AND #13

15 | #14 AND ([cochrane review]/lim OR [systematic review]/lim OR [meta analysis])/lim OR [randomizeg
controlled trial)/lim OR 'controlled clinical trial'/de OR 'Randomized Clifiidal’/de)

16 | #15 AND [English]/lim

17 | #16 AND [medline]/lim
18 | #17 AND [0D01-2015]/sd NOT [0D6-2022]/sd
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FigureD1. PRISMA flow Chart Showing Results of Literature Searckdaplinetant, Gabapentin,
Pregabalin, SNRIs, SSRIs, and HRT

2,473 references identified 50 references identified
through literature search through other sources

l

1,977 references after
duplicate removal

|

1,383 references screened 1,508 citations excluded

l

7 citations excluded®
62 total references

*7 studieswere excluded due to trial length or population and are described below in section D.

324 references assessed for
eligibility in full text

262 citations excluded
55 Population
l 16 Intervention

95 outcome

Study Selection

We performed screening at both the abstract and-feltt level. Two reviewers independently
screenedhe titles andabstractsof all publicationsdentified using Nested Knowledge (Nested
Knowledge, Inc, St. Paul, MN) and a third reviewer resolved any issues of disagrdemaytt
consensusWe did not exclude any study at abstrdevel screening due to insufficient
information. For example, an abstract that did not report an outcome of interest would be
accepted for further review in full textWe retrieved the citations that were accepted during
abstractlevel screening for full text appraisalwo investigators independéwg reviewed full

©lnstitute for Clinical and Economic Review, 202 PageD11
FinalEvidence Repox Menopause: Vasomotor Symptoms Return to Table of Contents




papers and provided justification for exclusion of each excluded samhording to the PICOTS
elements

Data Extraction andRisk of Biag\ssessment

We examined the risk of bias féine two primary outcomes: VMS frequency and severitgaoh

trial in the main reportusing therevised Cochrane riséf-bias tool for randomized trials (RoB2)

and guidance criteripublishedby Higgins eal (2019)!34 See Tables D1® Risk of bias was

assessed for each of the following aspects of the trials: randomization process, deviation from the
intended interventions, missing outcome data, measurement of the outcome, setectithe

reported results, and overall risk of bia§o assess the risk of bietrialsin the report,we rated

the categoriesagif 26 NRAa] 2F O0AlLaé¢s aazyS O2yOSNyatsz 2N
bias ratings using these criteria ipented below:

Low risk of biasThe study is judged to be at low risk of bias for all domains for this result.

Some concernsThe study is judged to raise some concerns in at least one domain for this result, but
not to be at high risk of bias for angmhain.

High risk of biasThe study is judged to be at high risk of bias in at least one domain for thisaesult
the study is judged to have some concerns for multiple domains in a way that substantially lowers
confidence in the result.

We did notassess the risk of bias in trials where we only had access to conference ahlstracts
presentations.

Assessment of Level of Certainty in Evidence

We used thd CER Evidence Rating Matoevaluate the level of certainty in the available evidence
of a net health benefit among each of the interventions of focus (see AppendiX'Es)

Assessment of Bias

As part of our quality assessment, we evaluated the evidence base fprésence of potential

publication bias. Given the emerging nature of the evidence base for these newer treafments

scanned theClinicalTrials.gosite to identify studies@mpleted more than two years ago. Search

terms include menopause @hange of life and fezolinetant, as347269300, esn364, or a2693, or

SFOK O2YLI NIXG2NRa 3IASYSNARO yIYS YRS gKSy | @FAfl
would have met our inclusioeriteria, and for which no findings have been published. We will

provide qualitative analysis of the objectives and methods of these studies to ascertain whether

there may be a biased representation of study results in the published literature.
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https://icer.org/evidence-rating-matrix/
http://www.clinicaltrials.gov/

Data Syntlesis and Statistical Analyses

The studies were summarized in the text and in evidence tables of the Evidence Report. This
summary is key to understanding the evidence base pertaining to the topic. Any key differences
between the studies in terms of theugly design, patient characteristics, interventions (including
dosing and frequency), outcomes (including definitions and methods of assessments¥kanid
biaswas noted intext of the report. For allcomparators, we only include trials/arms of tridifst
contained a dose considered to be clinically effectiver MHT specifically, we only included trials
(or arms of clinical trials) that contained a dose of estrogen that was abowed).tegardless of
progesterone dose, and, for estrogemly MHT, ve only included trials of those without a uterus to
match clinical practice. We did not include trials without a placebo arm for comparison.
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Table D18. Risk of Bias AssessmeMMS Frequency

. Randomization | Deviation from the Missing Measurement of Selection of the Overall Risk
Studies (Author, Year)* . . . .
process intended interventions outcome data | the outcome reported result of Bias

Fezolinetant

Depypere et al 201%° Low Low Low Low Low Low

Fraser et al 20267 Low Low Low Low Low Low

MHT ¢ standard dose estrogen 1 mg

Schurmann et al 200%# Low Low Low Low Low Low

Endrikat et al 200% Low Low Low Low Low Low

Lin et al 201% Low Low Low Low Low Low

Lobo et al 20197 Low Low Low Low Low Low

MHT¢ low dose estrogen 0.5 mg

Panay et al 2007 Low Low Low Low Low Low

Stevenson et al 2019 Low Low Low Low Low Low

Archer et al 201% Low Low Low Low Low Low

Joffe et al 201%° Low Low Low Low Low Low

Speroff et all 9968 Low Low Some Low Low Some

concerns concerns
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SNRIs

Evans et al 200% Low Low High Low Low High
Speroff et al 2008 Low Low Low Low Low Low
Archer et al 20093 Low Low Low Low Low Low
Archer et al 200913 Low Low Low Low Low Low
Bouchard et al 202 Low Low Low Low Low Low
Pinkerton et al 2013 Low Low Low Low Low Low
SSRIs

Freeman et al 20P% Low Low Low Low Low Low
Simon et al 20134 Low Low Low Low Low Low
Simon et al 20136 Low Low Low Low Low Low
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Gabapentin
Guttuso et al 200% Low Low Low Low Low Low
Some
Reddy et al 2008 Low Low Low Low Some concerns
concerns

Pinkerton et al 201% Low Low Low Low Low Low

SNRI: serotonin and norepinephrine reuptake inhibitors, SSRI: selective seraopiake inhibitors

*Risk of bias was only evaluated for published manuscripts of RCTs.
The direction of the bias was unpredictable for both deviation from the intended interventions domain and overall risk of bia

“Yoffe et al includes both HRT aB88RI as interventions

8Intervention includes estrogen only

#The direction of the bias was unpredictable for measurement of the outcome domain.

For all other cases where bias was identified, it favored the experimental group over the comparator(s)

Table D19. Risk of Bias Assessment: VMS Severity

. Randomization | Deviation from the Missing Measurement of Selection of the Overall Risk
Studies (Author, Year)* . . . .
process intended interventions outcome data | the outcome reported result of Bias

Fezolinetant
Depypere et al 201%° Low Low Low Low Low Low
Fraser et al 20287 Low Low Low Low Low Low
MHT ¢ standard dose estrogen 1 mg
Lobo et al 20197 | Low Low Low Low Low Low
MHT¢ low dose estrogen 0.5 mg
Panay et al 2007 Low Low Low Low Low Low
Archer et al 201% Low Low Low Low Low Low
Joffe et al 201%° Low Low Low Low Low Low
SNRIs
Evans etl 2005%! Low Low High Low Low High
Speroff et al 2008 Low Low Low Low Low Low
Archer et al 20094 Low Low Low Low Low Low
Archer et al 200915 Low Low Low Low Low Low
Bouchard et al 202 Low Low Low Low Low Low
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Pinkerton et al 2013 Low Low Low Low Low Low
SSRIS
Freeman et al 20P% Low Low Low Low Low Low
Simon et al 20134 Low Low Low Low Low Low
Simon et al 20136 Low Low Low Low Low Low
Gabapentin
Guttuso et al 200% Low Low Low Low Low Low
Some
Reddy et al 2008 Low Low Low Low Some concerns
concerns
Pinkerton et al 201% Low Low Low Low Low Low
SNRI: serotonin and norepinephrine reuptake inhibitors, SSRI: selective serotonin reuptake inhibitors
*Risk of bias was only evaluated for published manuscripts of RCTs.
The direction of the bias was unpredictable for both deviation from the intendeshrentions domain and overall risk of bias.
"Yoffe et al includes both HRT and SSRI as interventions
8Intervention includes estrogen only
#The direction of the bias was unpredictable for measurement of the outcome domain.
For all other cases where biags identified, it favored the experimental group over the comparator(s).
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D2. Additional Clinical Evidence

The main report discusses primary sources of data to inform our review of fezoli&angfor
the treatment of moderate to severe VMS associated wignopause In this supplement, we
describe evidence fahe 30 mg dose of fezolinetant in Phase Illg, forPhase Il clinical trials of
fezolinetant,anddatafor anytrial included in the main report if tire were additional followup
time points beyond 16 weeKSee Table D.2.1and additional information on harms

As described in the main reporteawnly includedrials of the comparators (MHT, SSRI/SNRI,
gabapentin, and pregabalithat were most comparablé the Phasdll Skylight 1 and 2 trials for
fezolinetant in terms of study designe{, Randomized Control Tr)atelevantpopulation (.e.,
general healthywomen experiencing frequent VMS associated with menoppuessessment of
VMS (e, seltreportedfrequency and severity of VNISand length of followup (.e., between 8 to
16 week3. The length of followup in the Skyyht 1 and 2 trials were 12 weeks. We considered
studies between 8 and 16 weetsbe comparableas many published trials on treatmesfor VMS
report anearly decrease in VM8at typically leved out before week 8 There were additional trials
that fell outside ofthesecriteria and thus were not included in our assessment. We describe these
trials in this supplementincluding reasons for exclusion and influence on our assessrisest.
Table D.2.

Fezolinetant 30 mg

There were thred’hasdll trials that examined the efficacy of fezolinetant 30 riog treatment of
VMS Skylight 1, Skylight 2, and Moonlight'£3 At the time of this report, published data from
the two Skylight trials were available for review and a summary of key findings from Moonlight 1
was issued as a preselease.

VMSFrequency

In the Skylight 1 and 2 trials, participants achieved significant reduction in moesragze daily

VMS frequency at 12 weeks (Skylight 1: mean reduction versus placeh8®{SE=0.44), p<0.001

in the 30 mg doseSkylight 2: mean reduction versus placebelo86 (SE=0.55), p<0.001 in the 30

mg dose)a smaller reduction than reported in the 45 mg dose groApross the two trials, almost
half of participants (47.5%) in the fezolinetant 30 mg group achieved aéf%tion in VMS

frequency at week 12, compared to 36% in the placebo group and approximatetpioth¢31.9%)

in fezolinetant 30 mg group achieved a 75% reduction in VMS frequency at week 12, compared to
17% in the placebo grougHalf of participant$50%)in the fezolinetant 30 mg group wertassified

as respondersdefined as reporting VMS frequency way” dzO K or® (vdegatély betteg on

the PGIC scalecompared to 31.4% in the placebo grdiip
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For Moonlight 1a trialwhich recruited participants fror€hina, South Korea, and Taiwarpress
release from March 2022 reported fezolinetant 30 mg daily did not meet thedpfimed endpoint
(change ilfmoderatesevere VMS frequency and severity)No additional data from Moonlight 1
were available at the time of publication of this revised report.

VMS Severity

Participants treated with fezolinetar®#0 mghad a significant reduction in moderagevere VMS
severity at 12 weeks (Skylight 1: mean reduction versus placelfo2df(SE=0.08), p=0.Q0n the
30 mg doseSkylight 2: mean reduction versus placebe®16 (SE=0.08), p=0.049 in the 30 mg
doseyoL,

MENQoL

The efficacy of fezolinetant compared with placebo for changes on MENQoL was evaluated in the
three Phasdll trials (Skylight 1 and 2, and Moonlight Bezolinetant improved MENQoL scores in
the 30 mggroupcompared to placebo in the Skylight 1 andials (Pooled data for Skylight 1 and 2
mean reduction versus placebo-@.32 (0.10); 95% GD.51 t0-0.12).3® No data is available for
Moonlight 1.

Other Outcomes

The efficacy of fezolinetant compared with placebo for chamgeteep disturbance and quality

was evaluated itwo Phasdlltrials (Skylight 1 and 2¥orthose teated with fezolinetant 30 mg,

there was no significant difference in change in sleep disturbance, as measured by PROMIS SD SF 8b
scores, when compared to placebo (mean difference from plac€h®:(0.5); p=0.26% At 12

$SS1asx nnow: 2F (K2aS Ay GKS FSIT2tAySidilyid on Y3
onPGY {5 YR Hnom:» 2F (GK2asS Ay (GKS FST2tAySialyi
PGIS, but 41.1% continued to report moderatevee problems®® SeeSupplement Table DEY.

Fezolinetant:Phasdll Trials

The Hot Flash trial wasRhase2a randomized, placeboontrolled, doubleblind trial?°aimed to
evaluate the efficacy of oral fezolinetant (8@ twice a day) versus placebo for 12 weeks. The
inclusioncriteria werethe same as the Skylight 1 and 2 trials, except participants had to experience
at least49 VMS episodeper week and there were no restrictions on BMI. Baseline characteristics
were fairly consistent with the Skylight 1 and 2 trials, except 99% of participants were White. This
trial measured weekly VMS frequency and severity, instead tf daed in the Phadéb andlll

trials. There was greater reduction in weekly moderatgevere VMS frequency at week 12 in
participants in the fezolinetant group compared to placebo (least squares mean reduction from
placebo:-35.2 95% CI:47.6,-22.8 p=0.001) equating to a mean difference €6.03 per day.

There wasa greater reduction imoderatesevere VMS severity at 12 weeks in theolinetant
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group compared tdhe placebogroup(least squares mean reduction from placeki?.4 95% CI:
17.0,-7.8, p=0.001)!?° See Table D2.IThere were significant improvements in other patient
reported outcomesn the fezolinetant group compared to placelad week 12 such as slegp
inference of VMS in daily lifegtal climacteric symptoms, and global functioning. All adverse
events were mild or moderate in severity and total adverse events wersigoificantlydifferent
between fezolinetant and placebo. The most common adverse event was gastrointestinal
disorcers. More participants in the fezolinetant group had increased valuesldoine
transaminas€ALT), whereas the placebo group had increased values$partate
aminotransferas€ASY). All of these were mild. Full details of adverse events are foundhle
D.3.9. and D.3.10. of this Supplement

The VESTA trial washasdlb randomized, doubkblind, placebecontrolled, doseranging triat?’

aimed to evaluate the efficacy of seven doses of oral fezolinetant3(0,5%0, or 90 mg twice daily,

or 30, 60, or 120 mg once daily) versus placebo for 12 wealespresented results for all arms but
focused mostly on the 30 ndpilyand this was the only dose in this trial that was moved onto
Phasdll. The inclusion was the same as the Skylight 1 and 2 trials and baseline characteristics were
similar. The trial reported aignificantly greater reduction in daily moderagevere VMS frequency

at week 12 in participants in d#zolinetantdoses comparetb placebo (least squares mean

reduction from placebo ranged fromi.8 to-2.6). In the 30 mglailydose, there was a significant
reduction in daily VMS frequency compared to placgls).006 See Table D.2.Tthere was also a
greater reduction in dailynoderatesevere VMS severity at week 12 in participants in the following
fezolinetant doses: 6fhgand90 mg twice a day and 6@g and 12(Gng once a day, compared to
placebo (least squares mean reduction from placebo ranged foento-1.4)1?” However, in the

30 mgdailydose, therewas no significant difference in the change in VMS severity when compared
to placebo p=0.46

MENQoL improvements varied across the doses, with the mean difference from placebo ranging
from 0 to-0.7. Three fezolinetant doses (30 mg, 60 mg, 90 mg twaikyXwere associated with a
significant improvement in MENQoL compared to placéddub the differences did not meet MCID
(pre-defined in our report as a change of the 1 point in the MENQoL sd@éa)icipants in the 30

mg daily dose had a meanron-significant reduction in MENQoL versus placebé&df; 95% CH0.6

to 0.31'! For thehot flash related daily interference scale (HFRDIgye were greater
improvementsat week 12that met statisticakignificancen three fezolinetant doses: 6@g twice a
day, 90mg twice a day, and 120g once a day, and larger improvement®/MS measured by
GCSthat met statistical significance at week {tPall fezolinetant does except 1bg twice a day,
comparedto placebo!!?

Adverse events were mostly mild to moderate in severkpwever, incidences of adverse events
did increase with increasing doses and more participants who received fezolinetant discontinued
due to adverse events. The most common reason for discontinuing was elevated liver enzymes and
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there was one occurrencd druginduced liver injury consisting of elevations in ALT in the
fezolinetant 60mg dose*?’ In addition, nine participants had ALT or AST at least 3 times the upper
limit of normal, with three participants at least 8 times the upper limit of norrfedlinetant 60

mg, 90 mg twice aal, and 60 mg once a day). Full details of adverse events are folindlan
D.3.9. and D.3.10. of this Supplement
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Table. 2.1. VMSFHequency andSeverity Outcomes for Phasdl FezolinetantTrials

Exclusion from

VMS Frequency

VMS Severity

Trial main report Intervention Arm | Change from DIFF from PBO:| Change from DIFF from PBO:
Name/Author Size| baseline: Mean| Mean (SE95% baseline: Mean | Mean (SE95%C)),
(SE) C), P Value (SE) P Value
Phase 2A Phasdl Feolinetant 90 mgwice | 43 -76.1* (95% CI: | -35.2 (95% Ck: -26.6¢ (95% CI: | -12.4 (95% CI-
Depypere et al daily -87.2,-65.0 47.6,-22.8), 31.1,-22.2) 17.0,-7.8),
201920 p=0.001 p=0.001
Placebo 44 -35.3* (95% Ct | REF -12.1* (95% Ci- | REF
46.9,-23.6) 16.6,-7.7)
VESTA: Fraser et| Pha Il Fezolinetant 3dngonce | 43 | -7.4 (0.58) -2.1 (0.75Y95% | -0.9 (0.16 -0.2 (0.21)95% CI:
al 2020%7 daily Cl:-3.52 to- -0.58 t0 0.26,
0.58), p=0.0064 p=0.4647
Placebadaily 43 | -5.3(0.58) REF -0.8 (0.16) REF

Cl: Confidence Interval, DIFF from PBf{fference from placebang: milligramd€REF: Reference group, SE: Standard BfM&:Vasomotor symptoms

*Weekly score
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Additional longterm outcomes for trials included in the main report

There weresix trials that reportd additional outcomes beyond 16 weekBive trials reported
additionaloutcomes for VMS frequency and seveatyd theseare reported in Table D2.

Fezolinetant

In the main reportand this supplementwe describe the Skylightand 2trials. In the pooled
analysis, thenvestigators reported an early onset of treatment effect for fezolinetant (30 mg and
45 mg) from week 1 for both VMS frequency (mean difference versus placebo: 8Q2.5@]0.28]
45 mg:¢1.46 [0.28])and severity (mean differece versus placebo: 30 mgf.12 [0.03] and 45 mg:
¢0.13 [0.03])**8 In the Skylight 1 trial, there was additional letegm efficacy data at 52 weeks.
After the initial 12week study period, all participants received fezolinetant (30 mg or 45ongp
to 52 weeks.The investigators reportethat the reduction in VMS frequency and severity was
maintained over the 52veek period with continual dosing for those prescribeddinetant at 30
mg and 45 mg, anthere wasa decrease in VMS frequency and severity at 52 weeks in those
prescribed placebo from baseline to week 12 and either fezolinetant 36rm§ mg thereafte®?
SeeSupplement Table D2.2

Menopausal Hormone Therapy versus Placebo

In the main report, we described the RCT published by Lobo et al. (@@t&valuated low and
standarddose MHT versus placebo at week 12. This RCT also collected sleep outcomes at month 6
and 12 and thesignificant changes isleep disturbanceemainedsignificant at month 6 and 19.

SSRI/SNRI versus Placebo

In the main report, we described a manuschiptblished by Simon et al. (201&)two RCTs that
evaluated oral paroxetin€7.5 mg)versus placebo at week ¥2.In Study 2 of Simoet al. (2011)
outcomes were also assessed at 24 weeks. At week 24, the reduction in mean weekly VMS
frequency remained significant between paroxetine and placebo, p=0.002, and there were
significantly more responders (e.g., participants who achieved 50% or more i@dutVMS) in

the paroxetine group compared to placebo,p807. However, at week 24, the reduction in mean
weekly VMS severity was no longer significantly different between paroxetine and placebo,
p=0.053%° See Table D2.

In the main report, we described an RCT published by Pinkerton et al. (2013y#hadted oral
desvenlafaxine (100 mg) versus placebo at week 12. This RCT also had outcomes at month 6 and
12. At month 6 and 12, there were greater reductions from baseline in daily modeeatre VMS
frequency (month 6:8.58 [SE=0.35] and month 1Z.70 [SE=0.45], versus placebo, p<0.001 for

both time points) and in daily moderatgevere VMS severity in the desvenlafaxine group as
compared to placebo (month 60.85 [SE=0.07] and month 1:B.75 [SE=0.07], versus placebo,
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p<0.001 for both time poinds Improvements in GCS scores for anxiety, depression, psychological
symptoms, and vasomotor subscale were maintained at month 6 and 12 (p<0.001 for all
outcomes)>® See Table D2.

In the main report, we described an RCT publishedroper et al. (2009) that evaluated oral
desvenlafaxine (100 mg) versus placebo at week 12. This RCT also had outcomes at eek 26.
week 26 there was a significantly greater reduction in daily modersegere VMS frequency in
participants who receiv@desvenlafaxine 156hgcompared to placebo, p=0.001, but not those who
received desvenlafaxine 100 mg, p=0.061. The significant reductions in daily mesrate VMS
severity were maintained at week 26 for those receigdedvenlafaxine 15thgcomparedto

placebo, p=0.008, but not those who received desvenlafaxine 100 mg, p¥09&e Table D2.

Gabapentinversus Placebo

In the main reportwe described an RCT published by Guttuso et al. (2003) that evaluated oral
gabapentin versus placebo at week 12. This RCT also included atabgkeRhase up to week 17
where all participants received gabapentin from week 12 to 17. Both groups (thaseesbived
gabapentin from week-17 and those who received placebo from week2land gabapentin from
week 1317) continued to decrease and wenet significantly different from each other at week 17,
p=0.82. Of note, there was a slight increase in Vé®r#ty scores at week 13 in the gabapentin
arm as they repeated the opdabel titration®® See Table D2.

In the main report, we described an RCT published by Pinkerton et al. (2014) that evaluated
gastroretentive gabapentin versus placebo at week 12. This RCT also had outcomes at week 24.
The significant reductions in daily VMS frequency and sgvearthe gabapentin arm compared to
placebo at week 12 was maintained at week 24 (mean difference from placebo in VMS freguency:
1.08(95% CI-1.98 t0-0.19), p=0.017 mean difference from placebo in VMS sever®y22 95%Cl

-0.44 t0-0.0, p=0.046). Improvement in sleep in those who received gabapentin compared to
placebo was also maintained at week 24, p<0.0%0%ee Table D2.
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Table. 2.2. Additional longterm VMS frequency and severityutcomes for trials included in the main report

VMS Frequency

VMS Severity

Trial Name/Author Intervention ATm Chapge from DIFF from PBO: Change from DIFF from PBO:
Size baseline: Mean | Mean (SE95% Q) P L Mean (SE95% O P
baseline: Mean (SE
(SE) Value Value
SKYLIGHT 1 (Stute ¢ Fezolinetant 30ng 174 | -7.4 (NR) NA -0.7 (NR) NA
al. 2022¥? Fezolinetant 43ng 173 | -7 (NR) NA -0.8 (NR) NA
Placebo (fezolinetant 30 mg) | 76 -7.8 (NR) NA -0.8 (NR) NA
Placebo (fezolinetant 45 mg) | 76 -6.6 (NR) NA -0.7 (NR) NA
Archer et al. 2009 | Desvenlafaxine 106g 182 | -61% (NR) p=0.061 -24%* (NR) p>0.05
26 weeks Desvenlafaxine 15Mg 179 | -69% (NR) p=0.001 -29%*% (NR) p=0.008
Placebo 180 | -51% (NR) REF -13%"%4 (NR) REF
Pinkertonet al. Desvenlafaxined0 mg 125, | 6 months:-8.58 6 months: p<0.001 | 6 months:-0.85* 6 months:p<0.001
201356 and 12 112 | (0.35) 12 months -2.86 (0.07) 12 months:-0.31
months 12 months -7.7 (95% Cl:4.14,- 12 months-0.75 (95% CI:0.51,-0.11),
(0.45) 1.57) p<0.001 (0.07) p=0.003
Placebo 124, | 12 months=-4.8 REF 12 months:=-0.44 REF
102 | (0.47) (0.07)
Simon et al. 2013 Paroxeting(7.5 mg) 284 | NR'1 p=0.002 NR p=0.053
(Study 2J6Week 24 | Placebo 284 | NR'1 REF NR REF
Guttuso et al. Gabapentin 900 mg 30 -53.5%(22.0M4 -2.1 ¢18.6, 15.6), 67.3 (20.9x 0 (-13.6, 16.8)
(2003%° p=0.82
Placebo 29 -53.7% 82.6 )4 REF 61.3 (38.9) 1.00
Pinkerton et al. Gabapentirgastroretentive 299 | -8.99* (0.37) -1.08(95% CI-1.98 | -0.86*(0.09) -0.22(95%ClI-0.44 to
2014°Week 24 1800 mg to -0.19, p=0.017 -0.0), p=0.046
Placebo 294 | -7.91* (0.36) REF -0.64* (0.09) REF

Cl: Confidence Interval, DIFF from PBO: Difference from placebo, NR: Not Reported, REF: Referefiz @tamplard DeviatioS8E: Standard ErrovMS:
Vasomotor symptomsamg: milligrams.
*All VMS (mild, moderate, and severe)

w2 8§81t @
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Additional Harms

In the main report, we broadly described harnis.this supplement, we provide additional
information on harms.

Menopausal Hormone Therapy

Serious events in thieials of less than 1 year in lengitvere low The standard dose trials had

slightly higher incidences of serious events including breast tenderness, headache, breast swelling,
and ankle fracture in Lin et al., and one case of permanent bleeding due to adenomyosis uteri
interna and severaklomyomata® The REPLENISH trial reported adverse events at 12 months and
reported occurrence of additional serious adverse events, such as acute pancreatipisjaiee
thrombosis, chronic obstructive pulmonary disease, infective cholecystitis, and breast cancer. The
case of deep vein thrombosis occurrechiwoman with a family history®” Gynecological changes
were slightly more common in MHT than placebo but were not considered serious adverse events.
There was little evidence of endometriafgerplasia or malignané$/>*’, except one single case of
endometrial hyperplasia ithe REPLENISH low dose gréughere were reports that MHT lowered
chdesterol (total and lowdensity lipoprotein}®44 and decreased bone turnover, as measured by
bone-specific alkaline phosphatase (BSARjerminal propeptide of type | procollagen (P1N&)d
Gterminal telopeptide of type | collagen (GI)X®°, highlighting two potential benefits of MHT. Full
details of adverse events are described able D3.910 in the Supplement

SSRIs/SNRIs

For desvenlafaxinegrious AEs were reported in all sigsvenlafaxingrials, including intestinal
obstructior??, increased liver function test values and cholecystitisypertensiof°3°¢, and
bronchospasn?®? Speroff et al. (2008) reported two cardiovascular events in the desvenlafaxine
arms: coronary occlusion with revascularization and myocardial infarction, but these occurred in
women with cardiovascular risks at baselfieand another RCT in a larger samiNee2118)

reported no evidence for risk of cardiovascular and cerebrovascular events in participants who
received desvenlakine>>’

Additional trials outside the scope of our review

There wereseventrials thatwere determined to beutside of the scope ofwr reviewdue to
differences in populationmeasurementand length of trial We have included thedeelowand
explained how these many influence our assessment.
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Trials with Participants withContraindications to MHT

Capriglione et al. (201®)specifically recruited patients with a history @fnecological cancéo

evaluate oral paroxetine 7.5 mg daily versus placebo for 16 weeks. Participants were gynecological
cancersurvivors aged between 18 and 80 years of age. Exclusion criteria for this RCT included

current metastatic cancer or other pmxisting chronic conditions (e.g., hypertension, impaired

kidney function), history of psychiatric disorder, and us¥BIS medications/supplements, beta

blockers, warfarin, or anpileptic medicatior?® Participants in the trial of those with a history of
gynecological cancavere similar to the trialsn healthy samples but were mostly White (99.5%).

Capriglione et al. reported a greater reduction in weeklyderatesevereVMS frequency at week

Mc AY (K2a8 NBOSAGAY3I LI NRES(pro089, andbaigecegter 0 O 2 Y LI N.
reduction in weeklynoderateseveret a { &S@SNAGe i ©6SS1 wmc Ay GKS L
O2YLJI NBR ({2 Ip¥0loa&duetiordib ViMBirggueRcy met MCID thresholds but VMS

severity did not At week 16, there were no differences in sleep outcomes (GCS sleep measure and
HFRDIS) between the two ariffsAdwerse events appeared to be similar to trials in healthy

women. Nausea was more common in paroxetine arm than placebo and there were no serious

adverse event§® SeeTable D.3.40.310.

Boekhout et al. (2013} specifically recruited patients with a history of breast cancer to evaluate
oral venlafaxine (75 mg daily) versus placebo for 12 weeks. Participants were breast cancer
survivors, older than 18 years of age, and had natural or chemothénaliged menopase or

were premenopausal with ovarian function suppression, with at least two VMS per day. Exclusion
criteria for this RCT included history of chronic heart conditions, had recently started treatment for
SSRIs, or had plannadwitch in endocrine treatmet during the study period. Participantstims

trial were slightly younger (mean age of 49 yeamnpared to trials in healthy postmenopausal
women This triateported onlyVMS severity To measure VMS severithe investigatorsasked
participantsto rate each VMS from-4 (mildvery severe) then summed the values for VMS

severity. There wasamediandecrease in both venlafaxine (13.3 to 7.6) and placebo (14.4 to 10.9)
and there was no significant difference in the change from baseline to wee&th2én

venlafaxine and placebp=0.07%" Adverse events appeared to be similar to trials in healthy
women. Nausea was morermmon in the venlafaxine group than placebo, along with constipation.
These adverse events were not associated with discontinuation. However, discontinuation was
higher in the venlafaxine group (56%) compared to placebo (Z0%geTable D.3.4.3.10.
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Trials of Shorter Duration (<8 weeks)

Stearns et al. (2008¥ conducted a randomized control trial #valuate controllegrelease

paroxetine 12.5ng or 25mg daily versus placebo for 6 weeékS The inclusion and exclusion was
similar to other SSRI trials, except tRi€Tthat hadmore lenient criterieof at least 14 VMS per

week. Consequentially, this trial had a lower baseline Vi§udency compared to the other SSRI
trials ataround 6.7 per day which was lower than the other SSRI trials that repatiadeline daily
VMS frequency d8-12. The investigatorseported that there were significantly greater reductions

in daily VMS fregency (mild, moderate, and severe) for participants who received paroxetine
controlledrelease at week 6, compared to those who received placebo (paroxetineri-4.55

95% ClI:2.76 t0-0.34 p=0.01; and paroxetine 2%g:-1.50 95% CI:2.66 t0-0.34; p= 0.01). These
differences were smaller than those reported in the Skylight taals$ did not meet MCID

threshold There were also significantly greater reductions in VMS severity for paroxetine at week
6, compared to placebo (paroxetine 122 Y 7;thp® / LY bprOdev, and@parbxetideo25
Y3Y thedc/ LYbL cpdyP3). iThesdfinditapvere supported by greater improvements in
VMS as measured by the Greene Climacteric Scale (GCS), at week 6 in participants who received
paroxetine There were no differences in change from baseline between the groups for sleep
disturbance(measured using G $lisability, functioningmeasured using Sheehan Disability Sgale
or depressior(measured using Beck Depression Inventdy§°

Grady et al(20075° conducted a randomized control trial to evaluate the efficacy of oral sertraline
(50mg daily for two weeks then increased to 0@ daily) versus placebo feixweeks. The

inclusion criteria were similar to the oth&SRI trialand like Stearns et ahad a more lenient

criterion of at least 14 VMS per weeBaseline characteristics were similar to the other SSRI trials.
This trialreported no difference in mean percentage change in VMS frequency at sidaitween
sertraline and placebo (sertraline89.0[SE44.8 and placebo:38.3[SE32.8, p=0.94), nor VMS
severity at weelsix(sertraline:-42.2[SE48.(] and placebo:40.6[SE36.5,p=0.86). There was no
difference in change in sleep quality (measured usiB@!) or positive/negative affecthere was a
greater worsening of sexual function, measured using the Female Saxuztion Index, in the
sertraline arm versus placebp=0.001), and of quality of life, measured using the Medical
Outcomes Study Shorbkm 36 =0.05). Similar to the other SSRI trials, adverse events of any
cause were mostly mild or moderate in severity, and the most commonly reported adverse event in
this sertraline trial was dry moutf. See Table D.3:B.3.10. The three excluded SSRI/SNRI trials
described above provided additional information on the uncertainty of evidence for SSRIs/SNRIs,
given the mixed results.

Butt et al. (2008Y° evaluated oral gabapentin 90fg daily versus placebo féwur weeks.

Participants wergostmenopausal wmenwith 14 VMS per week. Exclusion criteria were similar to
the other gabapentin trials, exceputt et al. excluded those who were using SSRIs, SNRIs, or
antiseizure medication¥'® Baselinecharacteristics were similar to the other gabapentin trials. Butt
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et al. reported that daily VMS frequency decreased 45.7% at week four for those in gabapentin
which was significantly great than the 24.7% reduction in the placebo, p<0.001. There was also a
greater decrease in VMS severity in those who received gabapentin (51% reduction) compared to
placebo (26.5%eduction), p<0.001. MENQoL total seamproved more in participants recéng
gabapentin {0.8) than those receiving placeb®4), p=0.004. However, he difference in MENQoL
did not meet MCID criteria andas primarilydriven by the change in vasomotor domaifdverse
events were similar to other gabapentin trials, with the most frequent adverse events in the
gabapentin arms including dizziness and abdominal bloafiings trialreported that dizziness was

the primary reason for early withdrawals in the gabagin arm (8 out of 14)3° See Table D.3:4
D.3.10.

We identified one Phasi trial that examined pregabalin for the treatmeaf VMS but it was not
included due to the duration of the trial being less than 8 we€ks oprinzi et al. study evaluated
oral pregabalin 75 mg or 150 mg twice daily versus placebovi@eks. Participants in Loprinzi et
al**were women with bothersome hot flashes occurring at least 28 times per weakicipants

in this trial were mostly 50 years of ageolder(79%)andWhite (93%), and 40% had a history of
breast cancer.The efficacy of pregabalin compared witlagebo for the treatment of VMS
associated with menopause was evaluated in one. RCFarticipantsachieved a significant
reduction indailyVMS frequencymild, moderate, and severa} week 6 in both the 75hg and 150
mg dose, compared tplacebo(p=0.003 and p=0.005, respectively). These daily improvements met
MCID and are larger than reported in the Skylight 1 and 2 trials, though they measure also mild
VMS. There was significant reduction in weekly VMS severity score at week 6 mthet75mg

and 150 mg asompared to placeb@=0.002 and p=0.007, respectivelyhere were also
improvements in mood75 mg doseand 150mg)sleep, and quality of lifd50mg dosg.'°? In this
trial, adverse events were mild or moderate andatistinuationrateswere similar across the arms.
Adverse events were increased with the higbdese (150mg) 1!

TrialsNot IncludingStandardMeasure of VMS

Kalay et al. (2007} conducted an RCT in India tretaluated oratitalopram (10mg daily for the
first week and increased to 2@g daily versus placebo for eight week§enwomen received 40

mg daily because of insufficient improvement. The inclusion criteria and baseline characteristics
were similar to the other S$Rials,but no datawasprovided for race/ethnicity This RCT
examined VMS using the Kupperman Index of Climacteric Symptoms, which measures broader
menopausal symptoms than VMS frequency and seveKsjay et al. reported a larger reduction in
climaderic symptoms, measured via Kupperman index, in the citalopram group (from 41.85 to
24.97) compared to the placebo group (from 40.06 to 36.650.001. MENQoL scores were
provided by subdomain only. There was a greater reduction in vasomotor, psy@ipaad

physical symptoms in the citalopram group compared to placebo (citalopeasusplacebo for all
three subdomainsp=0.001) but not for the sexual subdomaing changes from placebo in both
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groups). Adverse events were mild or moderate for thigalopram trial andhe most reported

adverse events in the citalopram group were somnolence, increased perspiration, palpitation, and
dry mouth in the citalopram triat** Whilethis trialdid not measure VMS in a comparable way, the
assessment MENQoL provides evidence for improvements for those who were prescribed
SSRIs/SNRIs.
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Table. 2.3. Supplement Trial Results

VMS Frequency

VMS Severity

Trial Exclusion from Intervention Arm | Changgrom DIFF from PBO:| Change from DIFF from PBO:
Name/Author main report Size | baseline: Mean| Mean (SE95% baseline: Mean | Mean (SE95% Q)
(SE) C), P Value (SE) P Value
Boekhoutet al. Population with | Venlafaxin€Z5 mg 41 NR NR -A1% p=0.07
20177 contraindications| Placebo 20 | NR NR -29% REF
to MHT
Stearns efal. Shorter duration | Paroxetine (12.5 mg CR)| 51 | -3.3* (NR) -1.55 (95% Cl: | b8.528 (1.27) bn ®1 6 PPz
200300 (<8 weeks) 2.76 t0-0.34), (2 bLpwowo7 3
p=0.01
Paroxetine (25 mg CR) | 58 | -3.2* (NR) -1.50F (95% CI: | £7.438(1.18) bo ®dc O PPz
2.66 t0-0.34);p= 02 bLps0id8 0 3
0.01
Placebo 56 | -1.8*(NR) REF £3.828 (1.17) REF
Capriglioneet al. | Population with | Paroxeting(7.5 mg) 42 -46.91(NR) p=0.009 -0.09(NR) p=0.005
20168 contraindications| Placebo 38 | -39.31(NR) REF -0.05(NR) REF
to MHT
Grady et al. Shorter duration | Sertralinel00 mg 50 | -39%*4 (44.8) -0.7%(95% Ct, -42%*45 (48.0) -1.6%(95% CI¢
2007° (<8 weeks) 15.91t0 17.2% 16.4t0 19.6%
p=0.94 p=0.86
Placebo 49 | -38%*4(32.8) REF -41%*; (36.5) REF
Butt et al. 20084C | Shorter duration | Gabapentin 900 mg 99 | -46%% (95% | p<0.001 -51.09%44 (95% p<0.001
(<8 weeks) Cl: 38.7, 52.7 Cl: 43.3, 58.5)
Placebo 98 | -25%*4 (95% | REF -26.5%4 (95% REF
Cl: 17.3, 32.1) Cl: 18.3, 34.7)
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Loprinzi et al.
20101

Shorter duration
(<8 weeks)

Pregabalin 75mg 69 -4.6* (95% CI: | P=0.003 -9.7% (95% Cl: P=0.002
5.6 t0-3.9) 12.1 to-7.3)

Pregabalin 150mg 69 | -4.9% (95% CI: | P=0.005 -9.6* (95% Cl: P=0.007
6.1 t0-4.0) 12.9 to-7.6)

Placebo 69 | -2.9(95% Ck | REF -6.1* (95% Cl: REF
3.6 to-1.4) 7.9 t0-2.9)

Note: Kalayet al.wasnot reported in the table adatawere not comparable (Kupperman Inde&): Confidence Interval, DIFF from PBO: Difference from
placebg NR: Not Reported, REF: Reference gr@i, Standard DeviatioBE Standard ErrolyMS:Vasomotor symptomamg: milligrams.

*All VMS (mild, moderate, and severe)
nz2SsS|te
4LPercentagehange

a02NEB

8Met criteria for MCID
Participants were asked to rate the severity of each VMS freh{rhildvery severe) and thesatings were summed to produce the severity score
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D3. Evidence Tables

Table [3.1. Study Design

group study

seven
consecutivedays
of VMS

recordings from
any point during

months before
screening

Title Author Intervention Study Design| Inclusion Exclusion Trial Duration
Fezo|inetan§1,62,64,65,11],120,127
Phase 2K° Depypereet al. Placebo (N=44) Phasdla, Healthy wvomen | Any medical 12weeks
Fezolinetant 90 mg double aged 40 to 65 condition that could
(N=43) blind, years who had | confound results
placebo reached hada recent history
controlled menopause and | of a psychological
study were disordersuch as
experiencing current major
moderate or depression
severe VMSat
least7 moderate
to severe hot
flashes or night
sweds per day
over a period of
7 consecutive
days
VESTAMZ Fraser et al., Fezolinetant 3Gng Randomized, Healthy Recent use 0fMS | 12 weeks
Santao et al. (N=43) double postmenopausal | therapy that could
Placebo (N=43) blind, women aged 490 | interfere with the
placebo 65 years, witte " | occurrence of VMS
controlled, 50 moderateto (antidepressant use
dose severe VMS was permitted if the
ranging, episodes per dose had not
parallel week based on | changed within the 3

©Institute for Clinical and Economic Review, 202

FinalEvidence Repox Menopause: Vasomotor Symptoms

Return to Table of Contents

PageD33




the screening
period

SKYLIGHT®%52

Lederman et al.,
Nappi et al

Fezolinetant 30mg
(n=174)
Fezolinetant 45 mg
(n=1M)

Placebo (n=175)

NR

Healthy
postmenopausal
women aged 40
65 years, BMI
XMy 1 3IKY]
Xoy 1 3IKY]
an average of -B
moderatesevere
hot flashes per
day or 5660 per
week.

Current use of a
prohibited therapy
(any pharmacologic
treatment for VMS),
known substance or
alcohol use disorder
history of suicide
attempt,
previous/current
history of malignant
tumor, high systolic
6x Mon YY
RAFaAG2t A0
mmHg) blood
pressure, severe
allergy or
intolerance to drugs,
presence of
disordered
proliferative
endometrium,
endometrial
hyperplasia, or
endometrial cancer,
or has any other
medical disorder
that could confound
study outcome.

12 weeks
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SKYLIGHT®26465 Johnson et al., | Fezolinetant 30ng Double See Skylight 1 | See Skylight 1 12 weeks (extension:
Nappi et al (n=166) blind, 52 weeks)
Fezolinetant 45ng placebe
(n=167) controlled,
Placebo (n=167) multicenter
Phaselll
study
SKYLIGHT45 NealPerry et al., | Fezolinetant 30 mg Randomized,| See Skylight 1 | See Skylight 1 52 weeks
Cano et al. (n=611) placebo
Fezolinetant 45 mg controlled,
(n=609) double
Placebo (n=610) blind, Phase
11, longterm
Endometrial Health set | safety study

N=599

Fezolinetant 30 mg
(n=210)
Fezolinetah45 mg
(n=203)

Placebo (n=186)

©lnstitute for Clinical and Economic Review, 202
FinalEvidence Repo Menopause: Vasomotor Symptoms

Return to Table of Contents

PageD35



MHT: standard dose (1 mg estraditfff14344466670

Estradiol and Schirmann | Placebo (n=61) Double Healthy post Contraindications | 4, 8 and 16 weeks
drospirenone for etal. Estradioll mgDRSR | blind, menopausal for MHT,
climacteric symptoms mg (n=55) randomized, | Caucasian treatment with
in postmenopausal Estadioll mgDRSR | placebo women aged 48 | anticoagulant
women: a double mg (rF52) controlled, 65 years, who medications,
blind, randomized, Estradioll mgDRSB | multicenter | complained of at| recentuse of oral,
placebacontrolled mg (n=57) study with least 5 moderate| transdermal, or
study of the safety and four to sevee hot transvaginal
efficacy of three dose treatment flushes per day | hormonal
regimens?® groups. during the preparations. Past
screening period| medical history for
cardiovascular
disease,
depression,
diabetes,
hypertension, or
other diseases that
could affect the
study results.
A multicenter, Endrikatet 1 mg estradiol Multicenter, | Women aged Contraindications | Week 12
prospective, al. valerate/2 mg prospective, | 52¢65 yearsn to HRT; any
randomized, double dienogest (n=162) randomized, | general or aged | disease/conditions
blind, placebe Placebo1(=162) double 40¢51 years in | that compromised
controlled study to blind, case of previous | the function of the
investigate the efficacy placebe bilateral body systems;
of a continuous controlled oophorectomy, | abnormal cervical
combined hormone study and had an smear; abnormal

therapypreparation
containing 1mg
estradiol valerate/2mg
dienogest on hot
flushes in
postmenopausal
women#

intact uterus

baseline lab values
considered
clinically
significant; history
of alcohol or drug
abuse; current
significant liver
dysfunction;

insulindependent
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diabetes;
hypertension;
concomitant
medication with
drugs known to
influence the study
medication; any
severe systemic
disease thacould
interfere with the

pregnancy test
and negative
bilateral
mammography
results

findings, hepatic
disesse, adrenal
insufficiency or
renal failure,
abnormal glucose
tolerance and
severe or
congenital hyper
triglyceridemic;
abnormal baseline
laboratory findings;
a history of
alcohol/drug abuse
or current
smoking;recent
hormonal therapy;

study.
Estradiol 1 mg and Linet al. Estradioll mgDRSR Double Women who had| History of 12 and 16 weeks
drospirenone 2 mg as mg (=183) blind, 24 or more cardiovascular
hormone replacement Placebo1t=61) randomized, | moderate to disease,
therapy in placebo severe hot uncontrolled
postmenopausal controlled, | flushes over 7 thyroid disorders,
Chinese womefi? Phase Il consecutive dayq clinical depression,
study during the malignant or
saeening premalignant
period, had a disease, abnormal
negative gynecologic
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use of herbal/other

medicines for
climacteric
disorders

REPLENISH: Metaboli Lobo et al., Estradiol Img and Phasdll, Healthy Contraindications | VMS sukstudy: 4 and 12
and cardiovascular Archer et al., | progesterone 100ng randomized, | menopausal or allergy toMHT, | weeks. Overall trial: 12
effects of TX01HR in | Kagan et al., | (n=415) double women aged 4€ | a history of months
menopausal women | Simon et al., | Estradiol 0.5 mg and | blind, 65 years with endometrial
with vasomotor Kaunitz et al. | progesterone 100ng placebe BMI 34 kg/mor | hyperplasia or
symptomg0466669 2020, Black | (n=424) controlled, | less, had an undiagnosed
et al.2020, Estradiol 0.5 mg and | multi-center | intact uterus and| vaginal bleeding;
Mirkin et al. | progesterone 50ng trial at least 12 uterine fibroids
(n=421) months of diagnosed at
Placebo (n=151) spontaneous screening; heavy
amenorrhea smoking, or a
history of drug or
alcohol abusg
recent use of
another therapy
for VMS
h NI f- mT Simonet al. Estradiol Img and Phasdll, Women who had| NR NR
estradiol/progesterone progesterone 100ng prospective, | a minimum of 7
(TX001HR) and quality (n=141) randomized, | moderate to
of life in Estradiol 0.5 mg and | double- severe VMS daily
postmenopausal progesterone 100ng blind, or 50 per week
women with (n=149) placebo before
vasomotor Estradiol 0.5 mg and | controlled, | enroliment
symptomg?° progesterone 50ng multicenter
(n=147) trial

Substudy of Lobo et

al. (2018)

Placebo (n=135)
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MHT: low dose (0.5 mg estradiol @quivalent)*2454871

results from a double
blind, controlled
study#27

had serum
estradiol and
FSH levels within
the post
menopausal

N} y3ISsz K
moderate b
severe hot

flushes during

Ultra-low-dose Panayet al. Estradiol0.5 mgand Randomized, Women who had| Recentexposure to| 4, 8, 12 and 24 weeks
estradiol and NETAL mg(n=194) placebe at least 50 MHT. Sispected or
norethisterone Estradiol0.5 mgand controlled, moderate to previous history of
acetate: effective NETA0.25 mg(n=181) | double- severe hot breast cancer or
menopausal symptom Placebo (n=200) blind, flushes per estrogen
relief.4” multicenter, | week, no menseg dependent
multi- during the past | neoplasia,
national, year or 6 months| untreated
parallet spontaneous endometrial
group amenorrhea hyperplasia and
evaluation | with FSH levels | abnormal genital
440 mlU/ml and | bleeding. History of
estradiol levels | diabetesmellitus,
525 pg/ml. hypertension, any
thrombo-embolic
conditions and
hepatic or renal
impairment.
Oral ultralow dose Stevenson et| Estrogen and Double- Nor+ Endometrial biopsy| 13 weeks, and a followp
continuous combined | al., progestin/progesterone| blind, hysterectomized,| showing clinically | treatment period of 39
hormone replacement| Tsiligiannis et| (n=124) randomized, | postmenopausal| relevant
therapy with 0.5 mg | al. Placebo (n=127) placebo women aged 4§ | abnormalities
M T-0estradiol and 2.5 controlled, 65 years who and/or bilayer
mg dydrogesterone for parallel had been endometrial
the treatment of group study | amenorrhoeic |G KA Ol y Sa§
vasomotor symptoms: T2 NJ % M™H mm,recent

abnormal vaginal
bleeding, a history
of or current
estrogen
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the screening
period

mlU/mL, and an
estradiol level
not exceeding 50

pg/mL in the

medications for
VMS in the past
month; major

depressive episode

A randomized, double | Archeretal. | DRSP 0.25 mg/E2 0.5 | Phasdll, Women aged 40| Recentuse of oral | 12-weeks
blind, placebe mg (n=177) double years or older, hormonal
controlled study of the DRSP 0.5 mg/E2 0.5 m blind, experienced products.
lowest effective dose (n-178) randomized | spontaneous
of drospirenone with Placebo (n=176) parallet amenorrhea for
M T-éstradiol for group, 12 months or
moderate to severe placebo more, had a
vasomotor symptoms controlled minimum of 7 to
in postmenopausal study 8 moderate to
women. 46 severe HF per
day, or 50 to 60
moderate to
severe HF per
week during the
screening perid
MsFLASH 08 Joffe et al. Estradiol0.5 mg(n=97) | Three arm, | Healthy women | Pregnancy or 4 and 8 weeks
Venlafaxiner5 mg double- aged 40 to 62 breastfeeding;
(n=96) blind, years in the suicide attempt in
Placebo (n=146) randomized | menopause the past 3 years;
trial transition, were | diagnosis of bipola
postmenopausal, disorder or
had FSH level psychosis;
exceeding 20 psychotropic
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absence of a
reliable
menstrual
marker and were
required to have
at least 14 VMS
perweek

or drug or alcohol
abuse in the past
year, recent or
current useof
MHT; hormonal
contraceptives,
SERM or
aromatase
inhibitors, and
some
comorbidities

Efficacy and local
tolerance of a low
dose, 7day matrix
estradiol transdermal
system in the
treatment of
menopausal
vasomotor
symptoms*®

Speroffet al.

Study 1:

Estradiol transdermal
system: 0.02ng (n=54)
Estradiol transdermal
system: 0.04ng (n=53)
Placebosingle dose
(n=54)

Placebo double dose (1
=52)

Study 2:

Estradiol transdermal
system: 0.02ng (n=37)
Estradiol transdermal
system: 0.04ng (n=37)
Placebadouble dose
(n=37)

Double
blind,
placebo
controlled
trial

Women at least
50 years of age,
undergone
hysterectomy,
had natural
menopause or at
least 35 years of
age, had surgical
menopause, and
screened for
baseline VMS (at
least 56 per
week)

Contraindications
to MHT; those with
a skin condition
that may be
exacerbated by usg
of transdermal
sysem

12 Weeks
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