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ORIGINAL STUDY

Treating moderate-to-severe menopausal vasomotor symptoms with
fezolinetant: analysis of responders using pooled data from two phase
3 studies (SKYLIGHT 1 and 2)

Rossella E. Nappi, MD, PhD,1,2 Kimball A. Johnson, MD,3 Petra Stute, MD,4Martin Blogg, BSc (Hons), CStat,5

Marci English, MPH,5 Antonia Morga, PhD,6 Ludmila Scrine, MD, PhD,5 Emad Siddiqui, MD,6

and Faith D. Ottery, MD, PhD5

Abstract
Objectives: The aims of the study were to further characterize the efficacy of fezolinetant for the treatment of

moderate-to-severe vasomotor symptoms (VMS) due to menopause using responder analysis and to investigate whether
efficacy, not adjusted for placebo, resulted in clinically meaningful within-patient change.

Methods: This prespecified analysis used pooled data from two phase 3, randomized, double-blind, placebo-controlled
studies (SKYLIGHT 1 and 2). Responders were those experiencing ≥50%, ≥75%, ≥90%, or 100% reduction in VMS
frequency from baseline to weeks 4 and 12. Responder analysis was performed for patient-reported outcome (PRO) mea-
sures to evaluate participants achieving a clinically meaningful within-patient change (not placebo adjusted) at week 4 and
12 versus baseline. Single responders were based on outcomes of VMS frequency, Patient-Reported Outcomes Measure-
ment Information System Sleep Disturbance–Short Form 8b Total Score,Menopause-Specific Quality of Life (MENQoL)
Total Score, andMENQoLVMSDomain Score. Double and triple responder analyses combined VMS frequency plus one
or more of the PRO. Patient Global Impression of Change VMS was deemed a suitable anchor measure for meaningful
within-patient change in VMS frequency.

Results:A greater proportion of fezolinetant-treated versus placebo-treated participants had≥50%,≥75%,≥90%, or
100% reduction in VMS frequency from baseline to weeks 4 and 12. A greater proportion of responders were observed
in the fezolinetant groups versus placebo at week 12 in all four single responder analyses. In the double and triple re-
sponder analyses, odds ratios were supportive of a beneficial effect for both doses of fezolinetant versus placebo.

Conclusions: Fezolinetant was associated with significantly higher within-patient clinically meaningful improvement
in important PRO, includingVMS frequency, PROMIS SD SF 8b Total Score,MENQoLTotal Score, andMENQoLVMS
Domain Score.

Key Words: Clinically meaningful – Efficacy – Fezolinetant – Responder – Vasomotor symptoms.
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asomotor symptoms (VMS), characterized by hot
Vflashes and/or night sweats and caused by disproportion-
ate neuronal activity in the hypothalamic thermoregula-

tory center, can affect up to 80% of women during menopausal
transition.1,2 Vasomotor symptoms are moderate to severe for
up to 50% of women, have a mean duration of 4.6 years after
the final menstrual period,3 and may persist/be observed for more
than a decade after the menopause transition.3,4

Vasomotor symptoms are bothersome and can adversely affect
health-related quality of life (HRQoL), including impact on sleep,
concentration, mood, energy, sexual activity, and work/leisure
activities.5,6 In addition, frequent and persistent VMS are associ-
ated with adverse physiological health outcomes, including car-
diovascular disease and lower bone density.7‐10

Fezolinetant is a nonhormone, selective neurokinin 3 receptor
(NK3R) antagonist that moderates neuronal activity in the ther-
moregulatory center in the hypothalamus. It has been approved
at a once-daily dose of 45 mg by the US Food and Drug Admin-
istration for the treatment of moderate-to-severe VMS due to
menopause and by the European Medicines Agency and the
Australian Therapeutic Goods Administration for treatment of
VMS associated with menopause.11,12 The thermoregulatory
center is innervated by kisspeptin/neurokinin B/dynorphin
(KNDy) neurons, which are stimulated by the neuropeptide
neurokinin B, acting at the NK3R and inhibited by estrogen.
With declining estrogen levels in menopause, NK3R-mediated
activation is unopposed, leading to hypertrophy of KNDy neu-
rons and altered activity on the thermoregulatory center. Heat
dissipation effectors are triggered by the thermoregulatory
center.13‐15 Vasodilation in the skin causes heat loss, which
can be experienced as hot flashes, sweating, and chills.13‐15

Fezolinetant blocks neurokinin B binding on the KNDy neuron,
restoring normal sensitivity of the thermoregulatory center,
thereby reducing the frequency and severity of moderate-to-
severe VMS associated with menopause.16‐18

Two phase 3 trials of fezolinetant, SKYLIGHT 1
(NCT04003155) and SKYLIGHT 2 (NCT04003142), have
demonstrated that fezolinetant is efficacious for the treatment of
moderate-to-severe VMS associated with menopause and is gener-
ally well tolerated.19,20 At 12 weeks, least squares mean difference
in VMS frequency versus placebowas −2.51 (95% confidence in-
terval [CI],−3.20 to−1.82) for fezolinetant 45mg. ForVMS sever-
ity, least squares mean difference for fezolinetant versus placebo
was −0.24 (95% CI, −0.35 to −0.13) for the 45-mg dose.
The four coprimary endpoints were met, with data demonstrat-

ing that fezolinetant 30 and 45 mg provided statistically signifi-
cant improvements in mean daily VMS frequency and severity

NAPP
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at weeks 4 and 12 compared with placebo. An additional 52-week
randomized phase 3 trial, SKYLIGHT 4 (NCT04003389), con-
firmed the safety and tolerability of fezolinetant.21

The objective of these analyses was to further characterize the
efficacy of fezolinetant for the treatment of moderate-to-severe
VMS due to menopause using responder analysis of VMS fre-
quency and other PRO measures. A further objective used vali-
dated methodology to investigate whether the observed efficacy,
not adjusted for placebo, resulted in clinically meaningful
within-patient changes. Validated methodologies were used to
obtain clinically meaningful thresholds (CMT) to determine the
within-patient meaningful change across a number of the out-
come measures. These analyses were prespecified and used
pooled data from SKYLIGHT 1 and 2 (Supplemental Digital
Content, http://links.lww.com/MENO/B226).

METHODS

Study design and participants
Clinical trial methodology, including detailed inclusion/

exclusion criteria of these two phase 3, randomized, double-blind,
placebo-controlled studies (SKYLIGHT 1 and SKYLIGHT 2),
have been published.19,20 Briefly, eligible participantswere born fe-
male, aged ≥40 to ≤65 years, and seeking treatment or relief from
moderate-to-severe VMS, defined as a minimum average of seven
hot flashes per day. Participants were initially randomized to
once-daily fezolinetant 30 mg, fezolinetant 45 mg, or placebo
(1:1:1) for 12 weeks. A 40-week extension followed, in which all
participants received active treatment (individuals initially random-
ized to placebo were rerandomized to fezolinetant 30 or 45 mg).

The study protocols were approved by institutional review
boards/independent ethics committees and were conducted in
accordance with the Declaration of Helsinki and International
Council for Harmonization Good Clinical Practice Guidelines.
All participants provided written informed consent.

Outcome measures
The current manuscript reports the results of responder analy-

ses from SKYLIGHT 1 and SKYLIGHT 2. The four coprimary
endpoints in SKYLIGHT 1 and SKYLIGHT 2 were mean
change in daily frequency and severity of moderate-to-severe
VMS from baseline toweeks 4 and 12. Daily VMS datawere col-
lected using an electronic VMS diary, completed daily during a
24-hour period by participants from screening through to the
follow-up visit. The VMS diary, an interactive electronic data
capture system available for data entry 24 hours per day in real
time or retrospectively, included a reference guide with the fol-
lowing definitions: mild symptoms (ie, sensation of heat without
sweating); moderate symptoms (ie, sensation of heat with
Address correspondence to: Rossella E. Nappi, MD, PhD, University of Pavia,
Italy and Research Center for Reproductive Medicine and Gynecological
Endocrinology - Menopause Unit, Fondazione Policlinico IRCCS S. Matteo,
Piazzale Golgi 2, Pavia 27100, Italy. E-mail: nappi@rossellanappi.com.
This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and share the work
provided it is properly cited. The work cannot be changed in any way or
used commercially without permission from the journal.
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sweating, able to continue activity); and severe symptoms (ie,
sensation of heat with sweating, causing cessation of activity).
The PRO as defined for these analyses included the

Patient-Reported Outcomes Measurement Information System
Sleep Disturbance–Short Form (PROMIS SD SF) 8b Total
Score, Menopause-Specific Quality of Life (MENQoL) Total
Score, and MENQoLVMS Domain Score.
The PROMIS is a set of patient-centered instruments used to

evaluate physical, mental, and social health.22 The PROMIS SD
SF 8b, developed from the PROMIS instrument as a sleep dis-
turbance assessment, is validated for measuring the impact of
menopause-associated VMS symptoms.23 The instrument eval-
uates difficulties and concerns with falling asleep, staying
asleep, and getting enough sleep, as well as perceptions on the
quality and satisfaction of sleep over the past 7 days. Total score
is calculated by summing the items (range 8‐40; higher scores
represent more disturbed sleep). If some items were not com-
pleted, the score was considered missing.
The MENQoL is a validated self-administered questionnaire

consisting of 29 items within four domains of menopausal
symptoms (vasomotor, psychosocial, physical, and sexual).24

Items are rated as present (scored as 2) or not present (scored
as 1) in the previous month. When present, each item is further
graded using a Likert scale of 0 (not bothersome) to 6 (ex-
tremely bothersome); thus, each item has a total possible score
of 1 to 8. The mean score for the items in each domain is then
calculated, with higher scores representing poorer HRQoL.

Definitions of response
Responder analyses were performed using two different ap-

proaches. The first approach defined a responder as a participant
who experienced a reduction in the frequency of VMS of ≥50%,
≥75%, ≥90%, or 100% from baseline to weeks 4 and 12. The
second approach for categorizing responders used PROmeasures
to evaluate the proportion of participants achieving a clinically
meaningful within-patient change (not placebo adjusted) at week
4 and 12 compared with baseline in one, two, or three outcomes.
Single responders were the percentage of women achieving a
clinically meaningful response in either VMS frequency,
PROMIS SD SF 8b, MENQoL Total Score, or MENQoL Do-
main Score. The double and triple responder analyses combined
VMS frequency plus one or more of the PRO. Double responders
were the percentage of women achieving a clinically meaningful
response in VMS frequency plus one of the following PRO:
MENQOL Total Score, MENQOL VMS Domain Score, or
PROMIS SD SF 8b Score. Triple responders were the percentage
of women achieving a clinically meaningful response in VMS
frequency plus two of the PRO. Using pooled data from SKY-
LIGHT 1 and SKYLIGHT 2, Patient Global Impression of
Change (PGI-C) VMS was deemed a suitable anchor measure
for meaningful within-patient change in VMS frequency.
The CMTwere determined using anchor-based (primary ap-

proach) and distribution-based (supportive analyses) methods
(Supplemental Table 1, Supplemental Digital Content, http://
links.lww.com/MENO/B227). Thresholds were 8.00 for the
PROMIS SD SF 8b Score, 0.90 for the MENQoL Total Score,
and 2.0 for the MENQoLVMS Domain Score. The methodo-
logical approach used to derive the relevant thresholds for
within-patient meaningful reduction in frequency of VMS will
be published separately. In brief, VMS frequency data were an-
chored to PGI-C VMS data. The PGI-C VMS asked the follow-
ing question: “Compared to the beginning of this study, how
would you rate your hot flushes/night sweats now?” Participants
rated change using a seven-point Likert scale: “much better,”
“moderately better,” “a little better,” “no change,” “a little worse,”
“moderately worse,” and “much worse.” Patient responses for
PGI-C VMS were collected at weeks 4 and 12. The anchor level
for meaningful within-patient change in PGI-C VMS was “mod-
erately better.”Thresholds for a meaningfulwithin-patient change
in moderate-to-severe VMS frequency were estimated to be a re-
duction of 5.73 and 6.20VMS episodes per day at week 4 and 12,
respectively.

Subgroup analysis
To identify patients who could potentially benefit most from

treatment with fezolinetant, participants were allocated into var-
ious subgroups according to demographics and VMS history.
For demographics, subgroups were defined according to age at
baseline (≥40 to <45, ≥45 to <50, ≥50 to <55, ≥55 to <60,
and ≥60 y) and body mass index (BMI) at baseline (<25, ≥25
to <30, ≥30 to <35, and ≥35 kg/m2). For VMS history, sub-
groups were defined according to time since onset of VMS
and severity of VMS (moderate and severe) at baseline.

Statistical analyses
SKYLIGHT 1 and SKYLIGHT 2 were designed so that the

family-wise type I error rate was controlled using the Hochberg
approach for all the comparisons of active dose groups with pla-
cebo for the coprimary efficacy endpoints, namely, mean change
from baseline to weeks 4 and 12 in frequency and severity of
moderate-to-severe VMS. The current pooled analyses do not
control the type I error rate, that is, without multiplicity adjust-
ment, so P values do not confer statistical significance. Rather,
the P values are considered indicative, and not confirmatory,
and have been used for the purposes of hypothesis generation.

For change in the frequency of moderate and severe VMS
from baseline to week 4 and week 12, a mixed-model repeated
measures model was used, with treatment group, week (week
1 through week 12), smoking status (current vs former/never),
and study (SKYLIGHT 1 vs SKYLIGHT 2) as factors, with
baseline weight and baseline measurement as covariates, as well
as an interaction of treatment by week and an interaction of
baseline measurement by week. The PROMIS SD SF 8b and
MENQoL Total and Domain Scores were analyzed using a
mixed-model repeated measures model, with clinically mean-
ingful change from baseline as the dependent variable; treatment
group, week (week 1 through week 12), and smoking status
(current vs former/never) as factors; and baseline weight and
baseline measurement as covariates, as well as an interaction
of treatment by week and an interaction of baseline measure-
ment by week. The relative treatment effects in VMS frequency
and VMS severity at weeks 4 and 12 are presented as least
squares mean estimates with 95% CI.
Menopause, Vol. 00, No. 00, 2024 3
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Single responder analyses were performed using logistic re-
gression from both the anchor and distribution-based CMT. The
logistic regression models included study (SKYLIGHT 1 vs
SKYLIGHT 2), treatment group, and smoking status (current vs
former/never) as factors for PGI-C VMS and PGI-C Sleep Distur-
bance; study (SKYLIGHT 1 vs SKYLIGHT 2), treatment group,
and smoking status (current vs former/never) as factors; and base-
line as covariate for PROMIS SD SF 8b and MENQoLTotal and
Domain Scores. The odds ratio (OR; fezolinetant over placebo)
and associated two-sided 95% CI were determined for the double
and triple responder analyses; differences were considered statisti-
cally significant when the 95% CI did not include zero.
RESULTS

Study participants
A total of 1,022 women were randomized and received at

least one dose of study drug (placebo, n = 342; fezolinetant
30 mg, n = 339; fezolinetant 45 mg, n = 341) (Table 1). Mean
(standard deviation) age was 54.3 (5.0) years and most women
were White (828 [81.1%]). In total, 243 of 1,022 (23.8%) were
Hispanic or Latina. Demographic data were largely balanced
across groups, although mean time since onset of hot flashes
was slightly longer in the placebo group (81.9 mo) versus the
fezolinetant 30 mg (76.7 mo) and 45 mg (76.9 mo) groups.

Coprimary endpoints
As previously reported,19,20 fezolinetant 30 mg and 45 mg

provided statistically significant improvements in mean daily
VMS frequency and severity at weeks 4 and 12 compared with
TABLE 1. Key participant demographic

Parameter
Placebo
(n = 342)

Ethnicitya, n (%)
Not Hispanic or Latina 262 (77.1)
Hispanic or Latina 78 (22.9)

Raceb, n (%)
American Indian or Alaska Native, Asian, otherc 7 (2.0)
Black or African American 59 (17.3)
White 276 (80.7)

Age, mean (SD), y 54.7 (4.7)
Weight, mean (range), kg 74.49 (46.2‐125.0)
BMId, mean (range), kg/m2 28.17 (18.6‐38.0)
Current smoker, n (%) 57 (16.7)
Time since onset of VMS, mean (range), mo 81.9 (2‐422)
Amenorrhea, n (%)
No 13 (3.8)
Yes 329 (96.2)

Hysterectomy, n (%)
No 240 (70.2)
Yes 102 (29.8)

Oophorectomy, n (%)
No 267 (78.1)
Yes 75 (21.9)

Data are shown for the FAS (all participants who were randomized and received at le
BMI, body mass index; FAS, full analysis set; SD, standard deviation; VMS, vasomo
aData on ethnicity were missing for two participants in the placebo (and total) group
bData on race were missing for one participant in the fezolinetant 30 mg (and total) g
cMore than one race.
dData on BMI were missing for one participant in the fezolinetant 45 mg (and total)

4 Menopause, Vol. 00, No. 00, 2024
placebo (Supplemental Table 2, Supplemental Digital Content,
http://links.lww.com/MENO/B227).

Responder analyses
A greater proportion of participants had a ≥50%, ≥75%, or

≥90% reduction in the frequency of moderate-to-severe VMS
from baseline toweeks 4 and 12 in the fezolinetant 45 mg group
than in the placebo group (Fig. 1). At week 4, a ≥50%, ≥75%,
or ≥90% reduction in VMS frequency from baseline was
achieved by 53%, 30%, and 16% of the fezolinetant 45 mg
group, respectively, compared with 27%, 14%, and 6% of the
placebo group, respectively. Therefore, there was an absolute re-
duction of 23%, 20%, and 14% in the fezolinetant 45 mg group
versus placebo. Furthermore, a greater proportion of partici-
pants randomized to fezolinetant had a 100% reduction in
VMS frequency from baseline (7% of the fezolinetant 45 mg
group compared with 2% of the placebo group). Similarly, at
week 12, a ≥50%, ≥75%, or ≥90% reduction in moderate-to-
severe VMS frequency from baseline was achieved by 59%,
37%, and 23% of the fezolinetant 45 mg group, respectively,
compared with 36%, 17%, and 9% of the placebo group, respec-
tively. A 100% reduction from baseline in VMS frequency was
achieved by 13% of the fezolinetant 45 mg group compared
with 4% of the placebo group (so an absolute reduction of 9%
in the fezolinetant 45 mg group vs placebo).

Improvements for the 30 mg dose were similar to those for
45 mg: at week 4, a ≥50%, ≥75%, or ≥90% reduction in VMS
frequency from baseline was achieved by 47%, 29%, and 12%
of the fezolinetant 30 mg group, respectively, and a 100% reduc-
tion from baseline in VMS frequency was achieved by 5% of the
s and baseline characteristics (FAS)

Fezolinetant 45 mg
(n = 341)

Fezolinetant 30 mg
(n = 339)

Total
(N = 1,022)

252 (73.9) 263 (77.6) 777 (76.2)
89 (26.1) 76 (22.4) 243 (23.8)

8 (2.3) 4 (1.2) 19 (1.9)
59 (17.3) 56 (16.6) 174 (17.0)
274 (80.4) 278 (82.2) 828 (81.1)
54.3 (5.3) 54.0 (4.9) 54.3 (5.0)
75.17 (45.0‐110.6) 75.18 (42.0‐121.2) 74.95 (42.0‐125.0)
28.12 (18.0‐37.9) 28.02 (18.0‐37.8) 28.10 (18.0‐38.0)

57 (16.7) 55 (16.2) 169 (16.5)
76.9 (1‐396) 76.7 (3‐370) 78.5 (1‐422)

7 (2.1) 7 (2.1) 27 (2.6)
334 (97.9) 332 (97.9) 995 (97.4)

227 (66.6) 226 (66.7) 693 (67.8)
114 (33.4) 113 (33.3) 329 (32.2)

265 (77.7) 269 (79.4) 801 (78.4)
76 (22.3) 70 (20.6) 221 (21.6)

ast one dose of study intervention).
tor symptoms.
.
roup.

group.

Copyright © 2024 The Author(s)
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fezolinetant 30mg group. At week 12, a≥50%,≥75%,≥90%, or
100% reduction in moderate-to-severe VMS frequency from
baseline was achieved by 47%, 32%, 17%, and 8% of the
fezolinetant 30 mg group, respectively. Odds ratios for both
fezolinetant groups versus placebo for all response categories
were >1 and therefore supportive of a beneficial effect for both
fezolinetant treatment groups.
FIG. 1. Proportions of participants with >50%, >75%, >90%, and >100% red
ratios, 95% CI, and unadjusted P values are based on logistic regression, with
never) as factors, and mean frequency of VMS at baseline as a covariate. A
confidence interval; OR, odds ratio; VMS, vasomotor symptoms.
Responders with a ≥50% reduction in VMS frequency from
baseline to week 12, stratified by age, BMI, time since onset
of VMS, and VMS severity at baseline, are presented in
Tables 2 and 3. Across all subgroups, the proportion of re-
sponders was consistently greater in both the fezolinetant
45 and 30 mg groups compared with placebo, and the OR were
>1, supportive of a beneficial effect for fezolinetant.
uction in moderate-to-severe VMS from baseline to weeks 4 and 12. Odds
treatment group, study protocol, and smoking status (current vs former/

n OR of >1 indicates a favorable response in the fezolinetant group. CI,
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TABLE 2. Percentage of responders with a≥50% reduction in moderate and severe VMS frequency from baseline at week 12, stratified by age and BMI

Statistics
Placebo
(n = 342)

Fezolinetant 45 mg
(n = 341)

Fezolinetant 30 mg
(n = 339)

Age, y
≥40 to <45
Percentage of responders (n/N) 20.0 (1/5) 50.0 (7/14) 55.6 (5/9)
OR: fezolinetant vs placebo — 4.953 5.080
95% two-sided CI — 0.377‐140.822 0.382‐141.155

≥45 to <50
Percentage of responders (n/N) 33.3 (14/42) 56.1 (23/41) 48.1 (25/52)
OR: fezolinetant vs placebo — 2.301 1.835
95% two-sided CI — 0.935‐5.817 0.775‐4.454

≥50 to <55
Percentage of responders (n/N) 36.1 (48/133) 59.7 (74/124) 43.2 (54/125)
OR: fezolinetant vs placebo — 2.743 1.359
95% two-sided CI — 1.653‐4.605 0.821‐2.258

≥55 to <60
Percentage of responders (n/N) 36.4 (36/99) 58.1 (61/105) 51.5 (53/103)
OR: fezolinetant vs placebo — 2.368 1.817
95% two-sided CI — 1.350‐4.202 1.035‐3.218

≥60
Percentage of responders (n/N) 38.1 (24/63) 61.4 (35/57) 50.0 (25/50)
OR: fezolinetant vs placebo — 2.454 1.703
95% two-sided CI — 1.158‐5.304 0.780‐3.759

BMI, kg/m2

<25
Percentage of responders (n/N) 38.1 (37/97) 57.5 (50/87) 53.8 (57/106)
OR: fezolinetant vs placebo — 2.173 1.817
95% two-sided CI — 1.197‐3.990 1.029‐3.237

≥25 to <30
Percentage of responders (n/N) 36.1 (48/133) 59.2 (90/152) 43.2 (51/118)
OR: fezolinetant vs placebo — 2.539 1.328
95% two-sided CI — 1.575‐4.130 0.798‐2.216

≥30 to <35
Percentage of responders (n/N) 28.2 (22/78) 58.3 (42/72) 46.3 (38/82)
OR: fezolinetant vs placebo — 3.563 2.193
95% two-sided CI — 1.813‐7.178 1.141‐4.290

≥35
Percentage of responders (n/N) 47.1 (16/34) 58.6 (17/29) 48.5 (16/33)
OR: fezolinetant vs placebo — 1.917 1.175
95% two-sided CI — 0.654‐5.834 0.434‐3.220

Odds ratios, 95% CI, and unadjusted P values are based on logistic regression, with treatment group, study protocol, and smoking status (current vs former/never) as
factors, and mean frequency of VMS at baseline as a covariate. An OR of >1 indicates a favorable response in the fezolinetant group.
BMI, body mass index; CI, confidence interval; OR, odds ratio; VMS, vasomotor symptoms.
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A greater proportion of responders was observed in the
fezolinetant 45 mg group compared with placebo at week 12
in all four single responder analyses (Fig. 2). Response rates
by VMS frequency were 55% in the fezolinetant 45 mg group
compared with 31% for placebo (so a difference of 24%). In ad-
dition, the proportion of responders for the MENQoLVMS Do-
main were 58% in the fezolinetant 45 mg group versus 41% in
the placebo group (so a difference of 17%).
In the double responder analyses, OR were supportive of a

beneficial effect for fezolinetant 45 mg compared with placebo.
For VMS frequency plus PROMIS SD SF 8b Total Score, the
OR was 1.822 for fezolinetant 45 mg; for VMS frequency plus
MENQoL Total Score, the OR was 2.367; for VMS frequency
plus MENQoLVMS Domain Score, the OR was 2.400 (Fig. 2).
Similarly, beneficial effects were observed for triple responders
based on VMS frequency and PROMIS SD SF 8b Total Score
plus MENQoL Total Score (OR, 1.903), and plus MENQoL
VMS Domain Score (OR, 1.982) (Fig. 2).
A greater proportion of single and double responders were

also seen for fezolinetant 30 mg versus placebo: response rates
6 Menopause, Vol. 00, No. 00, 2024
for VMS frequency and the MENQoL VMS Domain were
50% and 56%, respectively, and OR were 1.930 for VMS fre-
quency plus PROMIS SD SF 8b Total Score, 1.853 for VMS
frequency plus MENQoL Total Score, and 1.960 for VMS fre-
quency plus MENQoLVMS Domain Score. Similarly, benefi-
cial effects were observed for triple responders based on VMS
frequency and PROMIS SD SF 8b Total Score plus MENQoL
Total Score (OR, 1.882) and plus MENQoL VMS Domain
Score (OR, 1.976) (Fig. 2).
DISCUSSION
Vasomotor symptoms are bothersome and have a negative im-

pact on women's HRQoL, including impact on sleep, concentra-
tion, mood, energy, sexual activity, and work/leisure activities.5,6

In this prespecified analysis using pooled data from SKYLIGHT
1 and 2, treatment with fezolinetant not only reduced the fre-
quency and severity of VMS on the previously reported primary
endpoints19,20 but also resulted in higher responder rates based
on within-patient changes in PRO. The data also show that
Copyright © 2024 The Author(s)
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improvements in VMS frequency with fezolinetant are associ-
ated with improvements in PRO measures of VMS.
In the current analysis, a ≥50% reduction (within-patient

change) in VMS frequency at week 12 was achieved by 23%
and 11%more participants receiving fezolinetant 45 and 30mg, re-
spectively, versus the placebo group. Subgroup analyses showed
that this effect was observed irrespective of age and BMI. In addi-
tion, 8% and 4% more participants receiving fezolinetant 45 and
30 mg, respectively, versus those receiving placebo experienced a
100% reduction in the frequency of moderate-to-severe VMS from
baseline to week 12. These proportions were lower than those ob-
served for a ≥50% reduction, but a 100% reduction in the fre-
quency in VMS appears to be a challengingly high target.
Consistent with the individual study data, response was ob-

served for a proportion of placebo-treated patients, albeit at a
lower rate than those receiving fezolinetant. Robust responses
to placebo treatment have been observed in randomized trials
for VMS treatment.25‐27 In the absence of no-treatment arms,
it is unclear whether the benefits with placebo reflect nonspe-
cific effects, natural history, or statistical phenomena.26,27

Between-group difference is expected to inform the statistical
significance between outcomes experienced by patients ran-
domized to fezolinetant versus those randomized to placebo,
but this finding will not indicate whether individual patients
have experienced a meaningful clinical benefit.28 To aid the
TABLE 3. Percentage of responders with a ≥50% reduction in moderate
since onset of VMS and VM

Statistics
Placebo
(n = 342)

Time since onset of VMS
1st quartile
Percentage of responders (n/N) 36.1 (30/83)
OR: fezolinetant vs placebo —
95% two-sided CI —

2nd quartile
Percentage of responders (n/N) 34.6 (28/81)
OR: fezolinetant vs placebo —
95% two-sided CI —

3rd quartile
Percentage of responders (n/N) 31.0 (27/87)
OR: fezolinetant vs placebo —
95% two-sided CI —

4th quartile
Percentage of responders (n/N) 41.8 (38/91)
OR: fezolinetant vs placebo —
95% two-sided CI —

Severity of moderate and severe VMS at baseline
Group 1
Percentage of responders (n/N) 36.6 (63/172)
OR: fezolinetant vs placebo —
95% two-sided CI —

Group 2
Percentage of responders (n/N) 35.3 (60/170)
OR: fezolinetant vs placebo —
95% two-sided CI —

First quartile, time since onset of VMS of ≤787.0 days; second quartile, time since on
>1,701.5 days to ≤3,344.0 days; fourth quartile, time since onset of VMS >3,344.0 d
severity of moderate and severe VMS at baseline ≥2.36. Odds ratios, 95% CI, and u
protocol, and smoking status (current vs former/never) as factors, and mean frequenc
in the fezolinetant group.
CI, confidence interval; OR, odds ratio; VMS, vasomotor symptoms.
interpretation of data, our study used a range of appropriate
thresholds29 that would constitute a clinically meaningful
within-patient change from the patient perspective (ie, individual
patient level), across several PRO endpoints. Substantially more
participants in the fezolinetant 45 and 30 mg treatment groups
compared with placebo experienced a clinically meaningful
change based on the results of all the single, double, and triple
responder analyses (ie, a clinically meaningful change in either
VMS frequency, MENQOL Total Score, MENQOLVMS Do-
main Score, or PROMIS SD SF 8b Score [single responders],
or in VMS frequency plus one [double responders] or two [triple
responders] of the following PRO: MENQOL Total Score,
MENQOLVMS Domain Score, or PROMIS SD SF 8b Score).
The OR were >1 in the three double (range, 1.822‐2.400) and
two triple (range, 1.882‐1.982) responder analyses.

Other publications have assessed clinically or minimally im-
portant differences in postmenopausal women with moderate/
severe VMS, but they involved different treatments and anchored
with different PRO measures compared with our study, so direct
comparisons cannot be made. In two studies of hormone therapy,
weekly VMS severity30 or weekly VMS frequency31 were an-
chored to CGI outcomes (these were generic rather than specific
to VMS). Other reports of responder thresholds in moderate-
to-severe VMS include VMS frequency anchored to CGI and
the MENQoL in women treated with hormone therapy32;
and severe VMS frequency from baseline at week 12, stratified by time
S severity at baseline

Fezolinetant 45 mg
(n = 341)

Fezolinetant 30 mg
(n = 339)

65.5 (57/87) 54.7 (47/86)
3.458 2.073

1.843‐6.622 1.117‐3.891

54.2 (45/83) 49.5 (45/91)
2.181 1.817

1.159‐4.159 0.976‐3.421

51.1 (45/88) 42.0 (34/81)
2.387 1.582

1.284‐4.510 0.839‐3.009

63.9 (53/83) 44.4 (36/81)
2.389 1.109

1.298‐4.459 0.602‐2.043

58.0 (102/176) 52.1 (85/163)
2.416 1.967

1.564‐3.758 1.266‐3.076

59.4 (98/165) 43.8 (77/176)
2.680 1.421

1.727‐4.192 0.922‐2.198

set of VMS of >787.0 to ≤1,701.5 days; third quartile, time since onset of VMS
ays. Group 1, severity of moderate and severe VMS at baseline <2.36; group 2,
nadjusted P values are based on logistic regression, with treatment group, study
y of VMS at baseline as a covariate. An OR of >1 indicates a favorable response

Menopause, Vol. 00, No. 00, 2024 7
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VMS frequency and severity anchored to theMenopause Symp-
toms Treatment Satisfaction Questionnaire in women treated
with desvenlafaxine33; and VMS frequency anchored to the
Hot Flash Related Daily Interference scale/Hot Flash Interfer-
ence scale in women treated with escitalopram.34

The results of the responder analyses show that the significant
reduction in the frequency and severity of VMS at 12 weeks
translated into improvements in HRQoL, as measured by both
condition-specific and generic PRO measures. In the individual
SKYLIGHT 1 and 2 studies, statistically significant improvements
FIG. 2. Proportion of participants responding to combined outcomemeasures at
regression, with treatment group, study protocol, and smoking status (current
covariate. An OR of >1 indicates a favorable response in the fezolinetant group
were based on observed cases (placebo 88/279, fezolinetant 45 mg 161/2
Menopause-Specific Quality of Life; OR, odds ratio; PROMIS SD SF 8
Disturbance–Short Form 8b; VMS, vasomotor symptoms.

8 Menopause, Vol. 00, No. 00, 2024
from baseline in MENQoLTotal Score and VMS Domain were
observed at weeks 4 and 12 in participants treated with
fezolinetant 45 and 30 mg versus placebo.19,20 Improvements
in sleep as measured by the PROMIS SD SF 8b were also ob-
served in both individual studies. Although it did not assess
fezolinetant at a dose of 45 mg, responder rate was also a key
secondary outcome in the fezolinetant phase 2b study,18 in
which participants who received fezolinetant were 3.2 to 12.7
times as likely to achieve a 50% reduction in moderate or severe
VMS at the end of treatment compared with placebo,18 with a
week 12. Odds ratios, 95%CI, and unadjusted P values are based on logistic
vs former/never) as factors, and mean frequency of VMS at baseline as a
. The responders used in the model for single responder, VMS frequency,
91, fezolinetant 30 mg 132/264). CI, confidence interval; MENQoL,
b, Patient-Reported Outcomes Measurement Information System Sleep

Copyright © 2024 The Author(s)
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higher proportion of fezolinetant-treated participants experienc-
ing a≥50%, 70%, or 90% reduction in moderate or severe VMS
frequency versus placebo.35

Menopausal hormone therapy is an effective treatment option
for VMS, but nonhormone treatment options are under investiga-
tion for women who cannot take or choose not to take hormone
therapy. Non-FDA–approved medications that have been shown
to have efficacy against VMS include clonidine, gabapentin, selec-
tive serotonin reuptake inhibitors, and serotonin-norepinephrine re-
uptake inhibitors. Fezolinetant and low-dose paroxetine are cur-
rently the only nonhormone treatments approved by the US Food
and Drug Administration for the treatment of VMS,36 but several
other potential nonhormone options are undergoing late-stage clin-
ical development.37,38

A key strength of the present study is the inclusion of a large
participant population (n = >1,000) from two randomized,
double-blind, placebo-controlled trials. Other strengths include
that the study duration was consistent with other clinical trials
in VMS,39‐41 because the inclusion of placebo for long periods
is difficult from a patient perspective, and the use of MENQoL
Total Score, which captures multiple HRQoL aspects (vasomo-
tor, psychosocial, physical, and sexual function).
A limitation is that this analysis was restricted to 12 weeks, due

to the 12-week duration of the placebo-controlled period in the
original studies. Additional data of interest may have been uncov-
ered if a longer placebo-controlled period had been employed.

CONCLUSIONS
Vasomotor symptoms are bothersome and can negatively im-

pact HRQoL, including effects on sleep, concentration, mood,
energy, sexual activity, and work/leisure activities. This analysis
further characterizes the efficacy of fezolinetant for the treat-
ment of moderate-to-severe VMS due tomenopause using a dis-
tinctive approach to assess outcomes from the SKYLIGHT 1
and SKYLIGHT 2 trials. Fezolinetant was associated with a sig-
nificantly higher within-patient clinically meaningful improve-
ment in important quality-of-life measures, including VMS fre-
quency, PROMIS SD SF 8b Total Score, MENQoLTotal Score,
and MENQoLVMS Domain Score. Overall, the data provide
further evidence of the utility of fezolinetant as a nonhormone
treatment option for women experiencing VMS due to meno-
pause. Increased emphasis on the clinically meaningful benefit
experienced by women with treatment can facilitate meaningful
dialog between clinicians and patients.

Acknowledgments:We thank Randall H. Bender, Jia Ma, Elise Bruce,
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