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Low-dose paroxetine (7.5 mg) improves sleep in women with
vasomotor symptoms associated with menopause

JoAnn V. Pinkerton, MD,1 Hadine Joffe, MD, MSc,2 Kazem Kazempour, PhD,3 Hana Mekonnen, MA,3

Sailaja Bhaskar, PhD,4 and Joel Lippman, MD4

Abstract
Objective: Sleep disturbances are common among women in midlife; prevalence increases among perimenopausal/

postmenopausal women with vasomotor symptoms. Paroxetine 7.5 mg is the only nonhormonal treatment that has
been approved in the United States for moderate to severe vasomotor symptoms associated with menopause. In two
pivotal phase 3 studies evaluating its efficacy and safety, improvements in sleep disturbances were also prospectively
evaluated.

Methods: Postmenopausal women with moderate to severe vasomotor symptoms were randomly assigned to
paroxetine 7.5 mg (n = 591) or placebo (n = 593) once daily for 12 weeks (both studies) or 24 weeks (24-wk study).
Predefined assessments on weeks 4, 12, and 24 included number of nighttime awakenings attributed to vasomotor
symptoms, sleep-onset latency, sleep duration, and sleep-related adverse events. The two studies’ data for weeks 1 to
12 were pooled.

Results: At baseline, participants reported a mean of 3.6 awakenings/night attributed to vasomotor symptoms.
Nighttime awakenings attributed to vasomotor symptoms were significantly reduced within 4 weeks of initiating
paroxetine 7.5 mg treatment (39% reduction vs 28% for placebo; P = 0.0049), and reductions were sustained through
12 or 24 weeks of treatment. Paroxetine 7.5 mg treatment also significantly increased nighttime sleep duration
(week 4, +31 vs +16 min for placebo; P = 0.0075), but no significant between-group differences in sleep-onset latency
or sleep-related adverse events such as sedation were observed.

Conclusions: In postmenopausal women treated for menopausal vasomotor symptoms, paroxetine 7.5 mg signifi-
cantly reduces the number of nighttime awakenings attributed to vasomotor symptoms and increases sleep duration
without differentially affecting sleep-onset latency or sedation.

Key Words: Hot flashes YMenopause Y Nighttime awakening Y Paroxetine 7.5 mg Y Sleep duration Y Vasomotor
symptoms.

D
isturbances in sleep (eg, sleep induction, sleep main-
tenance, nighttime awakenings, and early morning
wakefulness) are common among women during mid-

life.1,2 The prevalence of sleep disturbances increases with age
and menopause status, with up to half of women aged 40 to
59 years reporting poor sleep quality.2,3 Targeting the specific

causal factors/conditions of sleep disturbances, rather than
treating the sleep problem nonspecifically with sedative or
hypnotic medications, is important given that these medications
are recommended for short-term situational sleep problems
rather than for long-term disorders because of their addictive
potential.4
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Hot flashes and night sweats, collectively termed vasomotor
symptoms (VMS), occur in up to 80% of perimenopausal and
postmenopausal women.5,6 VMS can be bothersome and may
negatively impact functioning7 and activities of daily living,
including work, social, and leisure activities.8 Furthermore,
VMS have been linked to increased prevalence of sleep dis-
turbances and nighttime awakenings during menopause.9<13

Because sleep disturbance is a risk factor for impaired daytime
functioning, development of medical and affective disorders, and
increased health care costs,14,15 sleep disturbances associated
with menopause may negatively affect the health and safety of
postmenopausal women and persons with whom they interact.

Hormone therapy is effective for treating VMS associated
with menopause16,17 and improves sleep disturbances related to
VMS in perimenopausal and early postmenopausal women.1,4,18

However, hormone therapy is contraindicated in, or is not ac-
ceptable for use by, some postmenopausal women19<21; this has
led researchers to evaluate the efficacy of nonhormonal treat-
ments of VMS.22<29

Paroxetine 7.5 mg capsules (Brisdelle; formerly low-dose
mesylate salt of paroxetine), which consist of a low dose of the
mesylate salt of paroxetine, were specifically developed for the
treatment of women with moderate to severe VMS associated
with menopause. In two multicenter, randomized, double-blind,
placebo-controlled phase 3 studies,30 paroxetine 7.5 mg once
daily significantly reduced the mean weekly frequency (P G
0.0001) and severity (P e 0.0110) of VMS on weeks 4 and 12
in postmenopausal women compared with placebo. Paroxetine
7.5 mg was generally well tolerated; most treatment-emergent
adverse events (TEAEs) were mild or moderate in severity.30

Unlike higher doses of paroxetine that have been approved for
the treatment of psychiatric conditions (which require gradual
dose reduction before drug cessation to reduce the risk of dis-
continuation syndrome),31,32 paroxetine 7.5 mg could be stopped
without the need for tapering; minimal acute discontinuation
symptoms were reported upon stopping study drug in phase
3 studies.30 Furthermore, treatment with paroxetine 7.5 mg
did not result in adverse events (AEs) such as weight gain
and sexual dysfunction, which are commonly associated with
higher-dose selective serotonin reuptake inhibitors (SSRIs).33

Although some SSRIs (and serotonin-norepinephrine re-
uptake inhibitors) are known to worsen sleep in individuals
with depression,34,35 recent data suggest that the SSRI esci-
talopram may improve nighttime sleep disturbances among
nondepressed women receiving treatment of VMS.36 The un-
derlying cause of sleep disturbances (whether psychiatric in
origin or attributed to VMS) and the population type treated
may be factors in how individuals’ sleep outcomes are affected
by treatment with SSRIs. The impact of higher (psychiatric)
doses of paroxetine on sleep has been inconsistent across
studies37<39; therefore, improvements in sleep disturbances
with paroxetine 7.5 mg were evaluated a priori in the two phase
3 studies in women with menopausal VMS. Sleep parameters
were assessed using predefined sleep diary measures for night-
time awakenings, sleep-onset latency and duration, interference
of symptoms with daily living, and difficulty sleeping. AEs

related to sleep during the treatment period and after discon-
tinuation of treatment were also evaluated. We now report the
impact of paroxetine 7.5 mg/day on these self-reported sleep
parameters in an analysis of data from the two pivotal phase
3 studies.

METHODS

Participants and study design
Detailed descriptions of the two multicenter, randomized,

double-blind, placebo-controlled phase 3 studies, including in-
clusion and exclusion criteria and VMS efficacy endpoints, have
been published previously.30 The treatment period was 12 weeks
in the first study (ClinicalTrials.gov identifier NCT01361308)
and 24 weeks in the second study (ClinicalTrials.gov identifier
NCT01101841). Otherwise, the two studies were similar in
screening, placebo run-in period, population enrolled, and
treatment regimens.

In brief, participants in both studies were postmenopausal
women aged at least 40 years at screening who met one of the
following criteria for menopause: spontaneous amenorrhea
for 12 consecutive months or more; amenorrhea for 6 months
or more, with follicle-stimulating hormone levels higher than
40 mIU/mL; or bilateral salpingo-oophorectomy, with or without
hysterectomy, 6 weeks or more before screening. A key inclu-
sion criterion was an average of more than 7 to 8 moderate to
severe hot flashes/day or 50 to 60 moderate to severe hot flashes/
week reported for 30 days or more before screening. Psycho-
tropic drugs, including all sedative and hypnotic medications
(with the exception of zolpidem, zaleplon, eszopiclone, and
diphenhydramine), were prohibited during the study. Use of
nightly zolpidem, zaleplon, eszopiclone, and diphenhydramine
was minimal, and no analysis was performed with respect to
the use of these medications. Participants taking psychotropic
drugs or estrogen/progestin-containing products were required
to undergo prespecified washout periods before the run-in visit.
Key exclusion criteria were as follows: known nonresponse of
VMS to previous SSRI or serotonin-norepinephrine reuptake
inhibitor treatment, untreated hypertension, impaired liver or
kidney function, unstable cardiac disease, pregnancy, history of
self-injurious behavior, history of clinical diagnosis or treatment
of depression or any other psychiatric disorder (including sub-
stance abuse or alcohol disorders), and any other ongoing
medical condition. No sleep-specific inclusion or exclusion
criteria (such as presence of sleep apnea or restless legs) were
applied.

Each study began with a single-blind, placebo run-in period
of up to 12 days, during which eligible participants received
placebo once daily at bedtime and used electronic daily diaries
to record the number and severity of VMS and the number of
nighttime awakenings that they attributed to VMS. A double-
blind treatment period followed, during which participants
were randomly assigned 1:1 to receive paroxetine 7.5 mg or
an identical capsule of placebo once daily at bedtime for 12 or
24 weeks. Randomization was applied centrally across all sites
using an interactive voice response system, and all personnel
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were blinded to study medication until study completion and
database lock.

Study assessments
Participants recorded VMS daily using a real-time interactive

voice or Web response system that was accessible 24 hours/
day; primary VMS efficacy endpoints have been reported
elsewhere.30 Sleep parameters included change from baseline
in the total number of nighttime awakenings attributed to
VMS (where participants were asked to self-record all night-
time awakenings that they attributed to VMS in the electronic
sleep diary the following morning between 6 AM and 11 AM;
Appendix) and other sleep-related measurements (sleep-onset
latency and hours of sleep per night; Appendix). Data were
recorded throughout the study period and were collected for
analysis in both studies on day 1 (study start), day 28 (week 4),
and day 85 (week 12; end of 12-wk study) and for the 24-week
study on day 169 (week 24; end of 24-wk study).

In addition, the extent to which VMS interfered with sleep
was measured on weeks 4, 12, and 24 using the sleep inter-
ference item from the 10-item validated Hot FlashYRelated
Daily Interference Scale (HFRDIS),40 with scores ranging
from 0 (no interference with sleep associated with hot flashes)
to 10 (interference with sleep associated with hot flashes to the
worst possible extent). This HFRDIS item was defined as a
secondary endpoint a priori. The proportion of women with
moderate to severe difficulty sleeping was also assessed using
the validated 21-item Greene Climacteric Scale (GCS),41

which includes a question on Bdifficulty in sleeping[ (0, none; 1,
mild; 2, moderate; 3, severe).

Safety was assessed by evaluating TEAEs and potential
discontinuation AEs. The Discontinuation-Emergent Signs
and Symptoms scale, which includes the symptoms Btrouble
sleeping/insomnia[ and Bincreased dreaming or nightmares,[
was administered within a mean (SD) of 7 (3) days of the last
dose of study medication, regardless of when the participant

exited the study. Sleep-related TEAEs and discontinuation AEs
are presented herein.

Statistical analyses
The principal population for analysis of secondary endpoints

was the modified intent-to-treat population (all consenting and
randomly assigned participants with valid baseline daily VMS
diary data who had taken one or more doses of study medication
and had one or more days of on-treatment daily VMS diary
data). The safety population comprised all participants who re-
ceived one or more doses of study medication and who had one
or more postdose safety measurements.

In this prospective analysis of sleep-related predefined
secondary endpoints, data from the two phase 3 studies were
pooled for weeks 1 to 12. Data for weeks 13 to 24 represent the
24-week study only. The two studies were similarly designed
and involved comparable populations, allowing pooling of data,
which enables evaluation of information from more than 1,100
participants and makes the data set and analysis more robust.

Prespecified analyses were used to assess the impact of par-
oxetine 7.5 mg on the number of nighttime awakenings attrib-
uted to VMS, sleep-onset latency, sleep duration, and sleep
scores (HFRDIS and GCS). For each participant, total nighttime
awakenings attributed to VMS at baseline were calculated as the
average during the run-in period before randomization. Nighttime
awakenings during the double-blind treatment period were cal-
culated as the average for each study week. Sleep-onset latency
and duration of sleep were calculated as change from baseline in
number of minutes at each postbaseline time point evaluated.

RESULTS

Participant disposition and baseline characteristics
In total, 614 participants were randomly assigned to the

12-week study, and 570 participants were randomly assigned to
the 24-week study; overall, more than 80% of women com-
pleted the studies, and most were at least 80% compliant with

FIG. 1. Participant disposition (all randomly assigned populations). AE, adverse event; SAE, serious adverse event.
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study drug treatment.30 For the pooled analysis, the modified
intent-to-treat population comprised 1,174 women (paroxetine
7.5 mg, n = 585; placebo, n = 589), and the safety population
comprised 1,175 women (paroxetine 7.5 mg, n = 586; placebo,
n = 589; Fig. 1). Demographic characteristics were not notably
different between treatment arms at baseline, although statistical
analyses were not performed on baseline demographic variables
(Table 1). At baseline, the mean (SD) daily frequency of VMS
(daytime plus nighttime) was 11.3 (4) in both groups.30 Sleep-
related characteristics at baseline were also similar between
treatment arms: participants experienced a mean (SD) of 3.6 (2)
nighttime awakenings attributed to VMS (or 25 per week) and
indicated that hot flashes interfered with sleep to a large extent,
with an overall mean HFRDIS score of 7.6 (Table 1).
Impact of treatment on self-reported sleep measures

In the pooled analysis of data through week 12, the reduction
in the number of nighttime awakenings attributed to VMS was
significantly greater among participants receiving paroxetine
7.5 mg than among participants receiving placebo on weeks 4
and 12 (Fig. 2A). On week 4 (pooled data), the reduction from
baseline in nighttime awakenings attributed to VMS was 39%
(from 3.56 to 2.17) in the paroxetine 7.5 mg treatment arm
compared with 28% (from 3.64 to 2.63) in the placebo arm

(P = 0.0049). On week 12 (pooled data), reductions from base-
line were 54% (from 3.56 to 1.65) in the paroxetine 7.5 mg arm
and 43% (from 3.64 to 2.08) in the placebo arm (P = 0.0001).
In the 24-week study, this effect was sustained for the entire
treatment period, with participants in the paroxetine 7.5 mg arm
experiencing a 62% reduction from baseline in nighttime awak-
enings attributed to VMS (from 3.58 to 1.36) compared with
43% (from 3.56 to 2.02) in the placebo arm (P G 0.0001).

The duration of sleep per night increased significantly more
among participants receiving paroxetine 7.5 mg than among
those receiving placebo at all postbaseline time points (Fig. 2B).
Participants receiving paroxetine 7.5 mg had a significant in-
crease in sleep time (+8%, 31 min) compared with those receiv-
ing placebo on week 4 (pooled data: +4%, 16 min; P = 0.0075),
week 12 (pooled data: paroxetine 7.5 mg, 9%, 35 min; placebo,
6%, 23 min; P = 0.0102), and week 24 (24-wk study: paroxe-
tine 7.5 mg, 10%, 37 min; placebo, 7%, 27 min; P = 0.0336).

No significant differences in sleep-onset latency were noted
between the two treatment arms during the course of the study
(Fig. 2C). On week 4 (pooled data), sleep-onset latency was re-
duced by 14% (7 min) in participants receiving paroxetine 7.5 mg
and by 15% (8 min) in those receiving placebo (P = 0.3509).
On week 12 (pooled data), sleep-onset latency was reduced by

TABLE 1. Demographics and baseline characteristics (pooled data; mITT population)

Paroxetine 7.5 mg (n = 585) Placebo (n = 589)

Demographic characteristics
Age, y
Mean (SD) 54.6 (5.73) 54.5 (6.01)
Median (range) 54 (40-73) 54 (40-79)

Race, n (%)
White 395 (67.5) 426 (72.3)
Black 175 (29.9) 146 (24.8)
Asian 4 (0.7) 7 (1.2)
Other 11 (1.8) 10 (1.7)

Menopause type, n (%)
Natural 469 (80.2) 483 (82.0)
Surgicala 116 (19.8) 106 (18.0)

Menopause duration, n (%)
G5 y
Natural 17 (2.9) 18 (3.1)
Surgicala 0 (0) 0 (0)

Q5 y
Natural 452 (77.3) 465 (78.9)
Surgicala 116 (19.8) 106 (18.0)

BMI, kg/m2

Mean (SD) 28.62 (5.73) 29.03 (5.51)
Median (range) 27.9 (16.8-60.7) 28.2 (18.7-56.5)

BMI category, n (%)
G18.5 kg/m2 3 (0.5) 0 (0.0)
18.5 to G25.0 kg/m2 166 (28.4) 154 (26.1)
25.0 to G30.0 kg/m2 214 (36.6) 200 (34.0)
Q30.0 kg/m2 201 (34.4) 235 (39.9)

Daily VMS frequency, mean (SD)b 11.32 (4.43) 11.29 (4.21)
Self-reported sleep characteristics
Nighttime awakenings attributed to VMS, mean (SD) 3.56 (1.96) 3.64 (2.16)
Sleep duration, mean (SD), min 375.35 (81.82) 385.70 (68.76)
Sleep-onset latency, mean (SD), min 51.29 (40.49) 50.47 (53.04)
HFRDIS sleep interference score, mean (SD) 7.60 (2.69) 7.66 (2.47)
Proportion of women with moderate or severe difficulty sleeping according to the GCS, % 56.10 57.47

mITT, modified intent to treat; BMI, body mass index; VMS, vasomotor symptoms; HFRDIS, Hot FlashYRelated Daily Interference Scale; GCS, Greene
Climacteric Scale.
aWomen who had undergone hysterectomy with or without oophorectomy were categorized into surgically induced menopause.
bIncludes both daytime and nighttime VMS.
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FIG. 2. Mean change from baseline in daily nighttime awakenings attributed to vasomotor symptoms (A), duration of sleep (B), and sleep-onset latency (C).
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22% (11 min) and 27% (14 min; P = 0.4875), respectively. On
week 24 (24-wk study), reductions were 30% (15 min) and
27% (12 min; P = 0.1966), respectively.

Scores for the HFRDIS sleep item (Fig. 3A) were reduced
from baseline to a significantly greater extent in the paroxetine
7.5 mg arm than in the placebo arm on week 4 (pooled data:
paroxetine 7.5 mg, 32%; placebo, 20%; P = 0.0068), but not on
week 12 (pooled data: paroxetine 7.5 mg, 42%; placebo, 35%;
P = 0.0663) or on week 24 (24-wk study: paroxetine 7.5 mg,
51%; placebo, 38%; P = 0.2405).

On the GCS sleep item Bdifficulty in sleeping,[ the pro-
portions of participants reporting moderate to severe difficulty
sleeping decreased from baseline in both treatment arms; how-
ever, the differences between treatment groups were not statis-
tically significantly different at any time point (Fig. 3B).

Safety
The proportion of participants reporting a sleep-related

TEAE was low in both treatment arms. During the treatment
period, 3.1% of women in both treatment arms reported at
least one sleep-related TEAE; after treatment discontinuation,
1.4% in the paroxetine 7.5 mg arm and 0.3% in the placebo
arm reported a sleep-related TEAE. No statistically significant

FIG. 3.Mean change from baseline in sleep interference scores (A) and in the GCS sleep item Bdifficulty in sleeping[ (B). HFRDIS, Hot FlashYRelated
Daily Interference Scale; GCS, Greene Climacteric Scale.

TABLE 2. Sleep-related adverse events reported during the
double-blind treatment period and posttreatment period

(pooled data; safety population)

TEAE
Paroxetine 7.5 mg

(n = 586)
Placebo
(n = 589) Pa

Double-blind treatment periodb

Any sleep-related TEAE 18 (3.1) 18 (3.1) 1.0000
Insomnia 4 (0.7) 11 (1.9) 0.1161
Abnormal dreams 5 (0.9) 3 (0.5) 0.5054
Somnolence 3 (0.5) 1 (0.2) 0.3731
Hypersomnia 3 (0.5) 0 0.1237
Initial insomnia 2 (0.3) 0 0.2485
Nightmare 1 (0.2) 2 (0.3) 1.0000
Sleep disorder 1 (0.2) 0 0.4987
Circadian rhythm
sleep disorder

0 1 (0.2) 1.0000

Posttreatment periodc

Any sleep-related TEAE 8 (1.4) 2 (0.3) 0.0638
Insomnia 6 (1.0) 1 (0.2) 0.0689
Nightmare 2 (0.3) 1 (0.2) 0.6237
Abnormal dreams 1 (0.2) 1 (0.2) 1.0000

Data are presented as n (%).
TEAE, treatment-emergent adverse event.
aFisher exact test.
bTEAEs that occurred during the double-blind treatment phase (duration,
12 or 24 wk).
cTEAEs that started after the last dose of study medication.
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differences in individual sleep-related TEAEs were reported
between treatment arms (Table 2). Furthermore, according to
the results of the Discontinuation-Emergent Signs and Symptoms
scale, no meaningful differences in discontinuation-emergent
signs and symptoms were noted between treatment arms after
treatment discontinuation without tapering.

DISCUSSION

In this pooled analysis of data from two phase 3 studies,
treatment with paroxetine 7.5 mg significantly and sustainably
reduced the mean number of nighttime awakenings attributed
to VMS and increased the duration of sleep per night compared
with placebo without differentially affecting sleep-onset latency
or AE reporting of sedation. Although interference of VMS with
sleep on the HFRDIS was initially improved to a greater extent
with paroxetine 7.5 mg than with placebo, this effect was not
sustained. Taken together, these results suggest that paroxetine
7.5 mg had a selective effect on sleep parameters related to
VMS rather than a nonspecific effect on sleep parameters (ie, in-
creasing sedation or inducing somnolence).

Paroxetine 7.5 mg was specifically developed to treat mod-
erate to severe VMS associated with menopause.30 SSRIs such
as paroxetine at doses prescribed for psychiatric conditions
may adversely affect sleep37,42,43; therefore, we examined the
effect of this low-dose formulation in a population of women
without mental health issues. In this analysis of phase 3 data,
treatment with paroxetine 7.5 mg significantly reduced the
mean nighttime number of nighttime awakenings attributed to
VMS within 1 month of the start of therapy (j1.39) compared
with placebo (j1.01; a difference of 0.38 additional awak-
enings reduced by paroxetine vs placebo). Furthermore, the
magnitude of the reduction was sustained, and even increased,
after 12 and 24 weeks of ongoing paroxetine 7.5 mg treatment.
Although the overall reduction of 0.38 in nighttime awaken-
ings is only a moderate effect, it may be clinically meaningful
for some women, potentially resulting in positive benefits for
daily functioning and quality of life. Of note, only the number
of nighttime awakenings associated with VMS was recorded
in these phase 3 studies; there is no available information on
whether the number of awakenings unrelated to VMS was
altered or whether the duration of nighttime awakenings at-
tributed to VMS changed.

In addition to reducing the number of nighttime awakenings
attributed to VMS, paroxetine 7.5 mg significantly increased
the duration of sleep per night, indicating a link between re-
duced nighttime awakenings and improvement in overall sleep
duration. The improvement in sleep duration with paroxetine
7.5 mg (an increase of up to 37 min/night from baseline) com-
pares favorably with results obtained with agents used specifi-
cally for the treatment of insomnia, such as zolpidem, which has
been shown to increase total sleep time by 51 minutes or more
per night.44,45 Studies using objective sleep assessments have
shown that nighttime VMS do not extensively alter sleep ar-
chitecture,13 suggesting that reducing VMS may be sufficient
to restore normal sleep patterns. Additional studies would allow

a direct correlation of sleep improvements with changes in
menopause-specific quality-of-life measures.

No significant differences in sleep-onset latency were ob-
served between paroxetine 7.5 mg and placebo. It is notable
that baseline levels of sleep-onset latency were higher than
expected for a group of women not selected for sleep prob-
lems or insomnia. Sleep modeling studies may provide further
information on whether sleep effects attributable to paroxetine
7.5 mg treatment are direct or indirect and may define how
sleep duration is increased without differential reduction in
sleep-onset latency.

The use of the HFRDIS in the present analysis to assess the
impact of VMS on sleep indicates that, during the double-blind
treatment period, scores in both treatment arms were reduced
within 4 weeks of treatment initiation (pooled data: paroxetine
7.5 mg, j2.41; placebo, j1.50) and reductions continued for
up to 24 weeks of treatment (24-wk study: paroxetine 7.5 mg,
j3.84; placebo, j2.89). Although between-treatment group
differences were significant only on week 4, a trend toward
greater improvement with paroxetine 7.5 mg was observed on
weeks 12 and 24. However, it must be noted that use of a single
item from the HFRDIS to evaluate sleep has not been validated.
The proportion of participants with moderate to severe diffi-
culty sleeping, according to the GCS, decreased in both groups
at all time points, but differences between treatment arms were
not statistically significantly different. Future studies would
benefit from the inclusion of specific sleep interference scales,
such as the Insomnia Severity Index (ISI),46 to identify the
importance of sleep improvement for participants.

The frequency of sleep-related AEs, such as somnolence,
at doses of paroxetine prescribed for psychiatric conditions is
dose-related,42 suggesting that lower doses (such as 7.5 mg)
may result in fewer such AEs. Consistent with this hypothesis,
somnolence was reported as an AE in only 0.5% of paroxetine
7.5 mgYtreated women in the paroxetine 7.5 mg phase 3 studies,
further reinforcing the supposition that the effects of paroxetine
7.5 mg on sleep are probably a result of a reduction in VMS
rather than sedation. In a phase 2 trial of paroxetine 7.5 mg,
sleep parameters were not assessed, but neither insomnia nor
somnolence was reported as an AE.47

Previous publications have observed a link between VMS
associated with menopause and increased prevalence of sleep
disturbances and nighttime awakenings.9 A subcohort single-
site study of 51 white and African-American postmenopausal
women who participated in the Study of Women’s Health
Across the Nation evaluated whether VMS during sleep were
associated with poorer sleep. Measures included sternal skin
conductance to capture VMS, actigraphy to objectively assess
sleep, a VMS diary, and a sleep diary completed before sleep
and on awakening.10 For these women, VMS reported on
awakeningVbut not physiologically assessed VMS or VMS
reported during sleepVwere related to poorer actigraphic sleep.10

A single-cohort university study (Do Stage Transitions Result
In Detectable Effects [STRIDE]) evaluated associations among
sleep disturbance and the frequency, bothersomeness, and in-
terference of hot flashes in 623 women at various menopause
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stages. Here, VMS were assessed annually during a 2-week
period using the HFRDIS, and women self-reported on sleep. In
multivariable models, women reporting bothersome hot flashes
were more likely to report sleep disturbances than women who
reported no VMS (odds ratio, 2.1; 95% CI, 1.4-3.2).11 In an-
other recent study, estradiol was suppressed by leuprolide in 29
healthy premenopausal volunteers, and VMS were assessed
using polysomnography, a sleep diary, and standardized ques-
tionnaires.13 Increasing nighttime VMS frequency measured by
polysomnography resulted in increased wake after sleep onset
time and number of awakenings, validating the subjective ex-
periences of women reporting awakenings in the sleep diary.13

The ISI46 and the Pittsburgh Sleep Quality Index (PSQI)48

were used to evaluate subjective sleep quality in a recent 8-week
randomized study of the SSRI escitalopram (10-20 mg/d) versus
placebo in 205 perimenopausal/postmenopausal women with
VMS.36 Treatment with escitalopram significantly reduced ISI
and PSQI scores on week 8 compared with placebo (P G 0.001
for both). Clinical improvements in insomnia symptoms and
subjective sleep quality (defined as Q50% decreases in the
ISI and PSQI from baseline) occurred more frequently in
escitalopram-treated women than in the placebo group.36 Al-
though these data support the inference from paroxetine 7.5 mg
studies that SSRI treatment can improve sleep in postmeno-
pausal women with VMS, a direct comparison of outcomes
is not possible because different sleep measures were used in
each study.

Hormone therapy is beneficial for treating VMS associated
with menopause16,17 and improves sleep disturbances related to
VMS in perimenopausal and early postmenopausal women.1,4,18

In a randomized cross-over study of 63 postmenopausal women,
hormone therapy demonstrated significantly improved sleep
quality and fewer nighttime awakenings compared with placebo
(P G 0.001).49 Furthermore, women treated with hormone ther-
apy experienced a longer duration of rapid eye movement sleep,
shortened sleep latency, and improvement in sleep efficiency.50

However, nonhormonal treatments are needed for women for
whom hormone therapy is contraindicated and for those un-
willing to be treated with hormone therapy.

The major strength of the present analysis is the prospective
randomized gathering of sleep information from a large number
of study participants, with no exclusions for sleep apnea or
restless legs (the most common diagnoses interrupting sleep
beyond VMS); thus, the findings are generalizable to the larger
population. Use of data from two similarly designed studies with
similar patient populations allowed pooling of data and com-
parisonwith baseline values, providing a more robust evaluation
of outcomes. An additional strength of this analysis is the in-
clusion of minority and overweight study participants (Table 1).
The fact that the instruments used for VMS and sleep anal-
ysis were self-reported, rather than objectively measured, is
a limitation of this analysis; however, self-perception of
VMS bothersomeness and sleep disruption is of particular
clinical relevance. That sleep outcomes were secondary, rather
than primary, endpoints is another potential limitation of this
analysis.

CONCLUSIONS

In the phase 3 studies, paroxetine 7.5 mg once daily for the
treatment of VMS in postmenopausal symptomatic women
significantly reduces the number of nighttime awakenings at-
tributed to VMS and increases the duration of sleep. Although
the overall reduction in nighttime awakenings is moderate, it
has been sustained through 12 and 24 weeks of treatment
with paroxetine 7.5 mg and may represent a meaningful mag-
nitude of improvement for some women with symptoms at-
tributed to VMS. Improvements in nighttime awakenings and
sleep duration occur without increased sedation, reduced sleep-
onset latency, or increased sleep-related AEs, suggesting that, in
these studies, paroxetine 7.5 mg has a selective therapeutic
effect on sleep parameters related to VMS.
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