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Abstract
Objective: In the primary analysis of the phase 2b VESTA study, oral fezolinetant reduced frequency and

severity of menopausal vasomotor symptoms (VMS) compared with placebo. This secondary analysis evaluates
effects of fezolinetant on responder rates and patient-reported outcomes (PROs).

Methods: In this 12-week, double-blind study, postmenopausal women with moderate/severe VMS were
randomized to fezolinetant 15, 30, 60, or 90 mg BID or 30, 60, or 120 mg QD or placebo. Proportion of responders
was based on reductions in VMS from daily diary records. P values for comparisons between active treatment and
placebo were calculated using logistic regression. Changes from baseline in PROs (Menopause-Specific Quality of
Life questionnaire, Hot Flash-Related Daily Interference Scale, Greene Climacteric Scale) were conducted using a
mixed model for repeated measurements and compared post hoc with published minimally important differences
(MIDs).

Results: Of 356 women randomized, 352 were treated and analyzed. A greater proportion of women receiving
fezolinetant versus placebo met definitions of response at week 12. For all doses, mean changes from baseline in
Menopause-Specific Quality of Life questionnaire VMS scores exceeded the MID (1.2) at weeks 4 (placebo: �1.8;
fezolinetant: range, �1.9 to �3.6) and 12 (placebo: �2.3; fezolinetant: range, �2.9 to �4.4). Mean changes in Hot
Flash-Related Daily Interference Scale at weeks 4 (placebo: �2.2; fezolinetant: range, �2.5 to �3.8) and 12
(placebo: �2.9; fezolinetant: range, �3.3 to �4.3) exceeded the MID (1.76). Greene Climacteric Scale-VMS
ch 26, 2020; revised and accepted May 18, 2020.
iversity of Colorado School of Medicine, Aurora, CO;
omen’s Healthcare, Denver, CO; 3Altus Research, Lake
eattle Women’s: Health, Research, Gynecology, Seattle,

A SA, subsidiary of Astellas Pharma, Inc., Gosselies,
tellas Pharma US, Inc., Northbrook, IL; and 7Astellas
e Ltd, Chertsey, UK.

rt: This study was sponsored by Astellas Pharma Inc.
g and editorial support were provided by Diane M. Sloan,

chelon Brand Communications, LLC (Parsippany, NJ), an
company, and funded by Astellas Pharma Inc.

osure/conflicts of interest: N. Santoro: Member of the Scien-
oard for Astellas Pharma, Inc., and Menogenix, Inc., and may

ons in Menogenix, Inc. Coinvestigator on a Small Business
earch grant on a compound patented by Menogenix, Inc. A.
tellas, Abbvie, Obseva, Chemo, Sebela, Mithra, Menogenix,
ring, Pharmavite, Viveve, Endoceutics, TherapeuticsMD.
Research grants from GSK, Astellas, Lallemand, Skynexis,
doceutics, AbbVie, and Myovant R. Kroll: Research grants;
DA, Mitsubishi, Endoceutics, Therapeutics MD, Mithra,
ant. Consultant for Astellas and speakers bureau for AbbVie
rmer employee of OGEDA SA and consultant for Astellas
. Lademacher: Employee of Astellas Pharma US, Inc. L.
er employee of Astellas Pharma Europe Ltd. J. Young:
stellas Pharma US, Inc. S. Ramael: Former employee of

nd consultant for Astellas Pharma, Inc.

Data presentation: Data from this study were presented at The North
American Menopause Society 2019 Annual Meeting on September 25-
28, 2019, in Chicago, Illinois.

Supplemental digital content is available for this article. Direct URL
citations are provided in the HTML and PDF versions of this article on the
journal’s Website (www.menopause.org).
Author contributions: Study design: GF, SR, LS; Study investigator: SL,
AW; Enrolled participants: SL, AW; Collection and assembly of data,
including data management: JY; Data analysis: JY; Data interpretation:
JY, NS, CL, AW, LS; Manuscript preparation: NS, GF, SR, CL, AW;
Manuscript review and revisions: All authors; Final approval of manu-
script: All authors.

DATA SHARING STATEMENT: Researchers may request access to
anonymized participant level data, trial level data and protocols from
Astellas sponsored clinical trials at www.clinicalstudydatarequest.com.
For the Astellas criteria on data sharing see: https://clinicalstudydatar-
equest.com/Study-Sponsors/Study-Sponsors-Astellas.aspx.

Address correspondence to: Nanette Santoro, MD, Professor and E Stewart
Taylor Chair of Obstetrics & Gynecology, University of Colorado School
of Medicine, 21631 E 17th Avenue, AO1 Room 4004, Mail Stop B-198,
Aurora, CO 80045. E-mail: Nanette.Santoro@cuanschutz.edu
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.

pause, Vol. 27, No. 12, 2020

http://www.menopause.org/
http://www.clinicalstudydatarequest.com/
https://clinicalstudydatarequest.com/Study-Sponsors/Study-Sponsors-Astellas.aspx
https://clinicalstudydatarequest.com/Study-Sponsors/Study-Sponsors-Astellas.aspx
mailto:Nanette.Santoro@cuanschutz.edu


FEZOLINETANT FOR TREATMENT OF VMS
domain scores improved for most fezolinetant doses versus placebo (week 4, placebo: �1.7; fezolinetant: range,
�2.1 to �3.3; week 12, placebo: �2.1; fezolinetant: range, �2.7 to �3.6).

Conclusions: Oral fezolinetant was associated with higher responder rates than placebo and larger improve-
ments in QoL and other PRO measures, including a reduction in VMS-related interference with daily life.

Key Words: Hot flash – Hot flush – Health-related quality of life – Menopausal vasomotor symptoms –
Night sweats – Nonhormone therapy.
V
asomotor symptoms (VMS), characterized by hot
flashes (also known as hot flushes) and/or night
sweats, are experienced by about 80% of American

women during the menopausal transition1,2 and are the most
common menopause-associated symptoms for which women
seek treatment.3 With a median duration of 7.4 years,4 these
symptoms can have prolonged and deleterious effects on
multiple aspects of women’s lives. The occurrence of VMS
has been shown to interfere with sleep, concentration, mem-
ory, work productivity, and personal relationships and has
been linked to feelings of depression, irritability, anxiety,
fatigue, and social embarrassment/isolation.5-9 All of these
factors contribute to the observed negative influence of VMS
on psychological well-being and health-related quality of
life.8,10 Well-tolerated, safe, and effective nonhormone treat-
ment options are limited.

The pathophysiology of VMS involves neurons that coex-
press kisspeptin, neurokinin B (NKB), and dynorphin
(KNDy neurons), which innervate the thermoregulatory
center in the hypothalamic region of the brain. These KNDy
neurons are inhibited by estrogen and stimulated by NKB.11-

13 During menopause, estrogen levels decline, leading to
increased NKB signaling.14 No longer counterbalanced by
estrogen, this increased NKB signaling overstimulates
KNDy neurons, thereby increasing activity in the tempera-
ture control center, resulting in VMS.11,15 Fezolinetant is an
oral, nonhormone therapy in clinical development for the
treatment of moderate/severe menopausal VMS. Fezoline-
tant is a neurokinin 3 receptor antagonist that blocks NKB
signaling,16,17 thereby normalizing the activity of KNDy
neurons in the thermoregulatory center of the brain and
reducing VMS.

Fezolinetant 90 mg BID significantly reduced moderate/
severe VMS frequency and VMS score that encompassed both
frequency and severity in postmenopausal women in a phase
2a clinical proof-of-concept trial.18 Also, in a phase 2b, dose-
ranging clinical trial (VESTA), fezolinetant significantly
reduced moderate/severe VMS frequency and severity com-
pared with placebo in postmenopausal women.19 The major-
ity of women who received fezolinetant (81%-95%)
experienced a 50% or greater reduction from baseline in
moderate/severe VMS frequency. VMS symptoms improved
as early as the first week on treatment and were maintained
throughout the 12-week duration. This manuscript reflects the
results of secondary endpoints from VESTA, including vari-
ous prespecified definitions of treatment response and the
corresponding patient-reported outcomes (PROs) used to
evaluate the impact of fezolinetant on VMS-related interfer-
ence with activities of daily living and health-related quality
of life.

METHODS

Study design and participants
Methodology, including detailed inclusion/exclusion criteria

of this phase 2b, randomized, double-blind, placebo-controlled,
dose-ranging, parallel-group study (NCT03192176), has been
published, along with primary efficacy and safety outcomes.19

Briefly, healthy postmenopausal women >40-65 years of age
with �50 moderate/severe VMS episodes per week during a
35-day screening period were randomized to treatment with
one of seven fezolinetant dosing regimens (15, 30, 60, or 90 mg
BID or 30, 60, or 120 mg QD) or placebo for 12 weeks.
Participants recorded their VMS episodes daily in an e-diary
and completed PRO measures consisting of the Menopause-
Specific Quality of Life (MENQoL) questionnaire, the Hot
Flash-Related Daily Interference Scale (HFRDIS), and the
Greene Climacteric Scale (GCS) at baseline and weeks 4, 8,
and 12.

The study protocol was approved by an institutional review
board at each study site and was conducted in accordance with
the Declaration of Helsinki and International Council for
Harmonisation Good Clinical Practice Guidelines. All study
participants provided written informed consent.

Responder analysis
Responders were the proportion of participants at each

study week who either (1) experienced at least a 50%,
70%, 90%, or 100% reduction form baseline in the frequency
of moderate or severe VMS; (2) experienced at least a 50%,
70%, 90%, or 100% reduction from baseline in the frequency
of mild, moderate, or severe VMS; (3) had absolute reductions
from baseline of 2, 3, 4, and 5 in the mean number of moderate
or severe VMS per 24 hours; or (4) had absolute reductions
from baseline of 2, 3, 4, and 5 in the mean number of mild,
moderate, or severe VMS per 24 hours.

Patient-reported outcome measures
Menopause-specific quality of life questionnaire

The MENQoL questionnaire is self-administered and con-
sists of 29 items within four domains of menopausal symp-
toms (vasomotor, psychosocial, physical, and sexual
domains). Items are rated as present or not present in the
previous month; when present, they are further graded on the
degree to which they are bothersome on a Likert scale of 0
Menopause, Vol. 27, No. 12, 2020 1351
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(not bothersome) to 6 (extremely bothersome).20,21 Absence
of an item is scored a ‘‘1’’ and presence as a ‘‘2’’ to which the
Likert scale score is added, yielding a possible score on any
item of 1 to 8.22 Means were computed for each domain. The
overall score was the mean of the domain mean scores. If any
of the contributing items had missing values, the mean score
for the associated domain was not calculated. If any of the
domain mean scores were missing, the overall mean score was
not calculated.

The threshold for a clinically important difference (CID)
in MENQoL questionnaire domain and total scores was
previously identified in an anchor-based analysis performed
by Bushmakin et al,23 in which MENQoL scores were
assessed relative to items in the menopause symptoms
treatment satisfaction questionnaire used as anchors in a
population of 332 postmenopausal women who reported
�7 moderate/severe hot flashes per day at baseline in a
VMS treatment clinical trial. Estimated CIDs were 1.2
for vasomotor function, 0.7 for psychosocial function, 0.5
for physical function, 0.8 for sexual function, and 0.7 for
total score.

Hot flash-related daily interference scale
Perceived VMS interference with daily activities was

evaluated using the HFRDIS. The HFRDIS is a 10-item scale
that measures a woman’s perceptions of the degree to which
VMS interfere with nine daily life activities (work, social
activities, leisure, sleep, mood, concentration, relations with
others, sexuality, and enjoying life); the 10th item measures
interference with overall quality of life.24 Participants were
asked to rate the extent to which VMS interfered with each
item during the previous 2-week time interval on a scale of 0
(do not interfere) to 10 (completely interfere). If any of the 10
items had missing values, the overall mean score was not
calculated.

The threshold for a minimally important difference (MID)
in HFRDIS was based on the analysis of Carpenter et al,25

who defined an MID as the change in HFRDIS that correlated
with (1) a reduction from baseline of 40% to 60% in VMS
frequency during clinical trials of VMS therapies and (2) a
decrease of 0.5 to 1.5 in MENQoL total score. The mean MID
in HFRDIS was 1.66. The MID for 40%-60% reduction in
total VMS frequency was 1.76.

Greene climacteric scale
Changes in climacteric symptoms were evaluated using

the GCS. The GCS is a 21-item scale that provides a
measure of climacteric symptomatology.26 Each item is
rated by the participant according to its severity using a
4-point rating scale from 0 (none) to 3 (severe). The first 20
individual items are grouped into domains: psychological
symptoms (possible score: 0-33), physical symptoms (pos-
sible score: 0-21), and VMS (possible score: 0-6). A final
item (item 21) is intended as a probe for issues related to
sexual function. The total score can range from 0 to 63;
higher scores indicate more severe symptoms. If any of the
1352 Menopause, Vol. 27, No. 12, 2020
contributing items have missing values, scores for the
affected domain were not calculated. If any of the domain
scores were missing, the total score was not calculated.
There are no published data establishing a CID or an MID
for change in GCS.

Leeds sleep evaluation questionnaire
The study protocol also included assessment of sleep quality

using the Leeds sleep evaluation questionnaire, a 10-item self-
rated questionnaire. However, a number of operational issues
arose with the conduct of this assessment; hence, the results
were considered invalid and are not reported.

Statistical analyses
Efficacy analyses were performed using the full analysis

set, which included all participants who received at least one
dose of study drug and who had a baseline and at least one
postbaseline efficacy evaluation.

Responder analyses are reported for the last on-treatment
week, which was defined as the last 7 days of treatment. A
missing value for last on-treatment week was imputed as a
nonresponder. P values for comparisons between active treat-
ment and placebo were calculated using a logistic regression
model, with responder as the dependent variable, treatment
group and smoking status (current vs former/never) as factors,
and baseline measurement (mean frequency of VMS) as a
covariate. No adjustments were performed for multiple com-
parisons. Smoking status was included as a factor because
smoking has been associated with an increased prevalence of
VMS27 and because it was included as a stratification factor
at baseline.

For each of the PRO endpoints, change from baseline
analyses were conducted using a mixed model for repeated
measurements. This analysis used a restricted maximum
likelihood-based repeated-measures approach. The analyses
included the treatment group, week and smoking status as
factors and baseline measurement as a covariate, as well as an
interaction of treatment by week and an interaction of baseline
measurement by week. An unstructured covariance structure
shared across treatment groups was used to model within-
participant errors. The Kenward-Roger approximation was
used to estimate denominator degrees of freedom and adjust
standard errors.

Statistical analyses were performed using SAS software
(SAS Institute Inc., Cary, NC).

RESULTS
Of the 356 postmenopausal women randomized to study

treatment, 352 received at least one dose of study drug and
287 (81%) completed the 12-week study. Baseline character-
istics and demographics were generally balanced across
treatment groups. Participants had a mean age of 54.6 (range:
41-65) years. The majority of women (73.0%) self-identified
as white; 24.7% black, 0.9% Asian, and 0.9% other. In
addition, 28.7% of all participants identified as Hispanic/
Latino ethnicity. Approximately one third of the women were
� 2020 The Author(s)



TABLE 1. Patient-reported outcome scale scores at baseline

Fezolinetant

Parameters
Placebo
(n¼ 43)

15 mg
BID

(n¼ 45)

30 mg
BID

(n¼ 43)

60 mg
BID

(n¼ 45)

90 mg
BID

(n¼ 44)

30 mg
QD

(n¼ 43)

60 mg
QD

(n¼ 45)

120 mg
QD

(n¼ 44)

MENQoL, n 43 45 43 45 42 42 44 44
Overall score 4.3 (1.6) 4.1 (1.3) 4.0 (1.3) 4.1 (1.5) 4.1 (1.3) 4.4 (1.5) 4.2 (1.5) 4.1 (1.3)

HFRDIS, n 43 45 43 45 42 42 44 44
Overall mean score 6.0 (2.3) 5.4 (2.0) 5.4 (2.1) 5.6 (2.3) 5.1 (2.3) 6.0 (2.1) 5.3 (2.3) 5.7 (2.3)

GCS, n 43 45 43 44 42 43 44 44
Overall sum 21.7 (10.3) 19.6 (8.2) 17.6 (10.1) 19.8 (12.0) 17.8 (10.3) 20.5 (9.1) 19.3 (9.3) 19.4 (10.4)

Data are means (standard deviations).
GCS, Greene climacteric scale; HFRDIS, hot flash related daily interference scale; MENQoL, menopause-specific quality of life.

FEZOLINETANT FOR TREATMENT OF VMS
current or former smokers. At baseline, participants experi-
enced an average of 9.3-11.2 moderate or severe VMS
episodes per 24-hour period. Baseline scores for MENQoL,
HFRDIS, GCS, and Leeds sleep evaluation questionnaire
were similar between treatment groups (Table 1).

Responder analyses
The proportion of participants who experienced at least

a 50%, 70%, or 90% reduction in moderate or severe
VMS frequency was higher with fezolinetant versus placebo,
with the magnitude of the difference and level of significance
varying across doses and responder definitions (Fig. 1). The
mean number of days to achieve a 50% reduction in moderate
or severe VMS frequency ranged from 8.4 days for fezoli-
netant 15 mg BID to 2.2 days for fezolinetant 90 mg BID
(compared with 15.1 d in the placebo group). A similar
pattern of results was observed for reductions in the fre-
quency of mild, moderate, or severe VMS and responder rates
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FIG. 1. Responder analyses for reduction in moderate or severe VMS freque
the last 7 days of treatment. �P< 0.05 for paired comparisons of fezolinet
multiplicity. VMS, vasomotor symptoms.
based on absolute reductions in VMS frequency (data not
shown).

MENQoL questionnaire
Improvements in overall mean MENQoL score, as indi-

cated by decreases from baseline, were observed in all
treatment groups at weeks 4 and 12. The reduction in overall
mean score was numerically greater with fezolinetant versus
placebo for the majority of dose groups and time points
(Supplemental Table 1, http://links.lww.com/MENO/A629).

Among MENQoL domains, changes from baseline in the
vasomotor function domain score demonstrated the greatest
numerical differences from baseline compared with the other
domains with fezolinetant versus placebo (Supplemental
Table 1, http://links.lww.com/MENO/A629). Higher doses in
the fezolinetant BID and QD dosing groups were associated with
a greater improvement in vasomotor function domain score. The
threshold for a CID (1.2 for vasomotor function)23 was exceeded
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FIG. 2. Change from baseline in MENQoL vasomotor function domain score. LS means and SEs are from a mixed model for repeated measurements
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important difference; LS, least squares; MENQoL, menopause-specific quality of life questionnaire; SE, standard error; VMS, vasomotor symptoms.
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in all fezolinetant treatment groups and the placebo group at all
measurement time points (Fig. 2).

Few differences were observed in the other domains
(Supplemental Table 1, http://links.lww.com/MENO/A629),
particularly at week 12, with the exception of the sexual
function domain, in which participants taking fezolinetant
30 mg BID showed improvement relative to placebo at both
week 4 (mean change vs placebo:�1.1; 95% CI:�1.8 to�0.4)
and week 12 (mean change vs placebo: �1.0; 95% CI: �1.8
to �0.3).
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HFRDIS
A decrease (improvement) from baseline in mean HFRDIS

score that exceeded the MID (1.76)25 was seen with all
fezolinetant doses and placebo at weeks 4 and 12 (Fig. 3).
The magnitude of this decrease was numerically larger with
all doses of fezolinetant than with placebo.
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weeks 4 and 12. For the majority of dose groups and time
points, improvements were numerically greater with fezoli-
netant versus placebo (Supplemental Table 2, http://links.
lww.com/MENO/A630).

Notable differences with fezolinetant versus placebo were
observed in the VMS domain of the GCS (Fig. 4). Improve-
ments in the VMS domain were numerically greater in all
fezolinetant dose groups than those observed in the placebo
group.

Safety
Primary safety results have been reported.19 Rates of

reported adverse events were similar across treatment groups,
with no major dose-related events that would potentially skew
results on PROs.

DISCUSSION
In this phase 2b, dose-ranging study, treatment with fezo-

linetant not only reduced the frequency and severity of VMS
on the previously reported primary endpoints,19 it resulted in
higher responder rates and improvements in PROs in a
population of postmenopausal women with a considerable
baseline burden of moderate/severe VMS. Across all fezoli-
netant dose groups, more than 80% of the participants expe-
rienced a reduction in moderate or severe VMS of� 50%, and
more than half of the women achieved a � 90% reduction.
These reductions in VMS were accompanied by improve-
ments in PROs (MENQoL, HFRDIS, and GCS), with marked
changes from baseline observed at the first measurement time
point; improvements were maintained throughout the 12-
week treatment period. Consistent with the reported efficacy
of fezolinetant to reduce the frequency and severity of VMS
(ie, the occurrence of hot flashes and/or night sweats),18,19 this
manuscript reflects notable improvements in PRO measure
domains that have a strong association with VMS, including
the MENQoL vasomotor function domain, HFRDIS total
score, and GCS VMS score. Improvements on the MENQoL
and HFRDIS exceeded previously published MID/CID values
for all fezolinetant groups and placebo.

A strength of the study was the inclusion of multiple PRO
measures that quantified different aspects of the impact VMS
have on women’s lives, including impairment in menopause-
related quality of life (MENQoL) and interference with daily
life activities (HFRDIS), as well as the psychological and
physical symptoms associated with VMS (GCS). A strong
placebo effect was observed; however, numerically greater
improvements were observed across these measures in one or
more domains with fezolinetant. Considerable placebo effects
are a recognized phenomenon in clinical trials of treatments
for VMS.28 A Cochrane review of clinical trials of estrogen/
progestogen treatment for VMS reported that placebo therapy
was associated with a 58% reduction in VMS frequency.29

Placebo responder rates (�50% reduction in hot flash score or
VMS frequency) from trials of nonhormone therapies for
VMS have ranged from 21% to 57%.30,31 In the current study,
changes from baseline in PROs in the placebo group align
with improvements in ratings of VMS frequency and sever-
ity.19 The clear trend for numerically greater improvement in
the fezolinetant treatment group relative to the placebo group,
coupled with the magnitude with which fezolinetant treatment
groups exceeded the previously published CID or MID thresh-
olds relative to placebo, suggest a potential benefit of therapy
that should be evaluated further in larger trials.

These results are subject to the inherent limitations of the
study design, including the 12-week study duration, which
precluded assessment of longer term benefits, and the rela-
tively small sample size within each active treatment group,
which limited statistical power to detect smaller treatment
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effects (eg, incremental improvements over placebo that were
less than approximately 1 point on MENQoL domains). The
inability to evaluate the impact on sleep was also a limitation
of this study.

CONCLUSIONS
In this study of postmenopausal women experiencing moder-

ate/severe VMS, treatment with fezolinetant significantly
improved responder rates and PRO measures of daily life
interference, associated symptoms, and health-related quality
of life. The body of clinical data accrued for fezolinetant warrant
proceeding to further studies of longer treatment duration and a
larger treated population. Such studies should include compre-
hensive evaluation of PROs to fully assess the potential benefits
of this nonhormone therapy for menopause-related VMS.
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