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ABSTRACT

Background: Women in the menopausal phase of their lives often experience the vasomotor symptoms of
menopause, namely, hot flushes or flashes and disturbances of sleep. About 75-85% of menopausal women tend to
experience one or more vasomotor symptoms of menopause. Menopausal hormone therapy (MHT) is considered
to be the mainstay treatment in treating vasomotor symptoms of menopause. However, MHT tends to be
accompanied by adverse outcomes and there exist contraindications to it. Hence, an alternative treatment strategy
is required in view of contraindications, intolerance, or side effects of MHT. Recently, paroxetine is the first and
only selective serotonin reuptake inhibitor antidepressant which is United States Food and Drug Administration
approved as a non-hormonal management method of vasomotor/climacteric symptoms in menopausal women.

Objective: In the present study, we systematically reviewed paroxetine’s role in the management of hot flashes in
menopausal women.

Material and Methods: For the review purpose, we included the previously published relevant original, review,
meta-analysis, and randomized controlled trial articles that were published in the English language using a
4-phase process of the preferred reporting items for systematic reviews and meta-analyses statement.

Results: The severity and frequency of hot flashes were significantly reduced among menopausal women who
received paroxetine compared to placebo. Five studies also showed improvement in the night-time sleep duration
among menopausal women who received paroxetine in low doses.

Conclusion: Thus, this study shows that low-dose paroxetine can be a beneficial and effective non-hormonal
management option in managing hot flashes among menopausal women.

Keywords: Paroxetine, Menopause, Climacteric symptoms, Hot flashes, Hot flushes, Sleep disturbances

INTRODUCTION
Menopause

Menopause or climacteric period is a usual, non-pathological state in the life of women that is
characterized by cessation of the menses over the period of at least 1 year.! It routinely occurs
among all menstruating women as a result of age-related estrogen deficiency near about 51 years
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of median age.!!! Although considered a non-pathological
condition, about 85% of menopausal women may exhibit
various range of symptoms such as vasomotor symptoms,
urogenital symptoms, cardiovascular symptoms, and
psychological issues such as insomnia, mood fluctuations,
and cognitive changes.¥ Women tend to spend about a
third part of their lifespan in the period of postmenopause.!!

Epidemiology of menopause

Globally, around 50 million women tend to enter the
menopausal phase of their lives annually.®! Naturally,
menopause occurs between the ages of 45-55 vyears
globally.” Around 5% of women move into menopause or the
climacteric phase between the ages of 40-45 years.!!! Around
1% of females tend to encounter menopause prematurely
before 40 years of age, which may be secondary to permanent
failure of ovaries due to abnormalities of sex chromosomes,
autoimmune disorders, or other unknown reasons.!*

Etiology of menopause

As a woman ages, the number of ovarian follicles tends to
diminish. Reduction in the granulosa ovarian cells leads to
declined amounts of inhibin hormone and estradiol hormone
which subsequently leads to increased synthesis of the
luteinizing hormone and the follicle-stimulating hormones
(FSH) due to loss of inhibition on gonadotropins from the
reduced levels of both estradiol and inhibin."! This leads
to the disturbance of the hypothalamic-pituitary ovarian
axis causing failure in the proliferation of endometrium
and irregularities in a menstrual cycle until the menses
stop.l"! [Figure 1] beside summarizes the age-related non-
pathological etiology of the menopause.

Menopause may occur secondary to breast cancer
treatment and endometriosis with antiestrogens as well as
chemotherapy medicines.!"! Surgical interventions such as
bilateral removal of ovaries and hysterectomy tend to cause
menopause.!

Vasomotor symptoms of the menopause

About 75-85% of menopausal women experience various
vasomotor or climacteric symptoms that include hot
flushes/flashes, palpitations, migraines, and night sweats.!"?!
Vasomotor symptoms of menopause tend to last about 5 years
on average.”? About 55% of premenopausal women tend to
experience hot flashes even before the onset of menstrual
irregularities which indicate transition to the menopausal
phase.®®! Episodes of hot flashes tend to last for 3-4 min at
unforeseeable intervals.!! Hot flashes can be exacerbated
by various factors such as emotional stress, alcohol, eating,
and exertion.!"! The precise etiology of hot flushes/flashes is
unclear, but it is postulated that narrowing and re-setting

of a thermoregulatory system of the body due to changing
estrogen levels causes hot flushes/flashes in menopausal
females.” Fluctuating levels of hormone estradiol, reduced
inhibin B levels, and raised levels of FSH were found to be
linked with the occurrence of vasomotor symptoms including
hot flashes.”’ [Figure 2] below summarizes the mechanism
of occurrence of hot flushes/flashes among menopausal
females.>!%!

Other vasomotor symptoms include migraine headaches.
Intensity as well as severity of migraine episodes tend to
fluctuate. Migraines with aura are less prevalent than those
without aura.! Other menopausal symptoms include
urogenital and psychological symptoms.

Aging

{

Reduction in the numbers of granulosa cells from ovaries

{

Reduction in the levels of hormones — Inhibin and Estradiol

{

Loss of inhibition on gonadotropins
Increase in the levels of hormones — FSH and LH (FSH > LH)
Disturbance in the hypothalamic-pituitary-ovarian axis

Failure in the development of endometrium and irregular menstrual cycles

Menopause

Figure 1: Normal age-related non-pathological -etiology of
menopause.

Aging
Reduced levels of Estrogen
Reduced levels of Serotonin
Upregulation of 5 Hydroxytryptamine (5 HT,4) hypothalamic receptor
Additional release of Serotonin
Activation of the 5 HT4 receptor
Change in the temperature set point

Hot flashes

Figure 2: Mechanism of occurrence of hot flashes in menopausal
women.
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Urogenital or vulvovaginal symptoms of menopause

About 60% of menopausal women experience various
urogenital symptoms such as urethral atrophy and vaginal
atrophy.!!! Urethral atrophy can result in various issues such as
urinary urgency, frequency, dysuria, and stress incontinence.
Vaginal atrophy may present as dyspareunia, decline in
libido, vaginal dryness, and pruritus.!! Urogenital tissues
are estrogen sensitive and about 27% of menopausal women
experienced vaginal dryness, 18.6% experienced vaginal
itching, 11.1% experienced vaginal discharge, and 5.2%
experienced dysuria.'!! Vulvovaginal atrophy was found to
be seen among 60% of the postmenopausal women.™? Apart
from vaginal atrophy, prolapsed uterus and vaginal shortening
may contribute to dyspareunia among menopausal women.

Psychological symptoms of menopause

About 45% of menopausal women experience various
psychological issues such as insomnia, irritability,
depression, anxiety, poor self-confidence, and difficulty in
concentrating on a task."! It has been evident that during
menopausal transition women tend to experience more
sleep disturbances which were confirmed by both actigraphy
and self-report.**1 About 40-60% of the menopausal
women experience insomnia.” A study found that 59.8%
of postmenopausal women had depression, of which
39.8%, 16%, and 4% had mild, moderate, and severe levels
of depression, respectively, as assessed using the Hamilton
depression rating scale."! Another study found that women
tend to experience severe anxiety symptoms during early
or late perimenopausal as well as postmenopausal periods
when compared to their premenopausal periods with odds
ratios of 1.56-1.61.1"1 Estrogen modulates the serotonin
by enhancing its presynaptic reuptake. Alterations in the
levels of female reproductive hormones can impact the
neurotransmission in their brain, mainly that of serotonin
(5-Hydroxytryptamine/5-HT) and gamma-aminobutyric
acid which tend to contribute to the development of
psychological symptoms in postmenopausal women.*!

Paroxetine

Paroxetine is a selective serotonin reuptake inhibitor (SSRI)
antidepressant."” It exerts its effect by boosting 5-HT
neurotransmission in the brain. [Figure 3] summarizes the
antidepressant mechanism of action of paroxetine.

Paroxetine is also known to have an affinity for various
receptors such as serotonergic 5 HT, dopaminergic D,,
muscarinic, adrenergic (o0 and ), and histaminergic H1
receptors, which contributes to its antidepressant as well
as adverse effect profiles.?*?!! Paroxetine was previously
accepted by the United States Food and Drug Administration
(US. FDA) for treating panic disorder, major depressive

Reduced serotonin concentration in the brain during depression

Upregulation of serotonergic receptors

1

Paroxetine administration

1

Blockade of serotonin reuptake transporter (SERT)

1

Increase in synaptic serotonin concentration
Downregulation of previously upregulated serotonin receptors

Normalization of concentration of serotonin receptors

Figure 3: Mechanism of antidepressant action of Paroxetine.

disorder, post-traumatic  stress disorder, obsessive-
compulsive disorder, social phobia, generalized anxiety
disorder, and premenstrual dysphoric disorder.!"”!

Paroxetine for managing the hot flashes of menopause

In 2013, paroxetine mesylate got approval from the U.S. FDA
regarding treating moderate and severe hot flashes, thus
presenting it as the very first non-hormonal management
option for climacteric symptoms of menopause.??! Paroxetine
controlled release (CR) can be used for menopausal
vasomotor symptom management within a dose range
of 12.5-25 mg.?*» [Figure 4] below summarizes the
mechanism of paroxetine’s action in the management of hot
flushes/flashes of menopause. 222

Rationale for the present study

Literature shows that the reduction of amounts of hormones
such as progesterone and estrogen is the main culprit behind
the development of symptoms and signs of menopause
including the vasomotor symptoms.***! Hormone therapy
with estrogen for vasomotor symptoms of menopause was
recommended by the American College of Obstetricians
and Gynecologists as well as by the American Association of
Clinical Endocrinologists as it was found to be an effective first-
line option.?>?! However, hormone therapy for vasomotor
symptoms is not concern-free and there may occur numerous
adverse effects of hormone therapy. Menopausal hormone
therapy (MHT) is associated with various side effects such
as breast soreness, vaginal bleeding (with cyclic progestin-
estrogen therapy), bloating and mood symptoms (mainly
with progestin hormonal therapy), and withdrawal bleeding
monthly (with cyclic progestin therapy).?”! Such MHT-related
side effects can be bothersome for many menopausal women
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Paroxetine

Reduction in the flow of blood to skin

Countering the vasodilation during flushing

Reduction of the hot flashes

Central vasodilation

Reduction in the core body temperature

Stopping the vasomotor effects that
occur during menopause secondary to

attenuated temperature regulatory zone

Figure 4: Mechanism of paroxetine’s action regarding the management of menopausal hot flashes.

who have already suffered from menopausal symptoms
such as hot flushes or flashes, other vasomotor symptoms,
psychological symptoms, and urogenital symptoms. Available
literature has shown that there was a decline in the MHT
prescription rate after the year 2002 from 22.4% (in 1999-
2000) to 11.9% (in 2003-2004).17281 Another study found that
prescription of MHT was on the rise between 1996 and 2001,
it reached a peak in 2001, and then reduced over the year 2003
to 2008 by about 64-67%."1 Hence, in the background of
evidence of declining use of MHT among females during the
phase of menopause, there is a need to explore non-hormonal
therapy options for better outcomes in managing women
suffering from vasomotor symptoms of menopause. Recently,
paroxetine mesylate was approved by the U.S. FDA as the first
non-hormonal method in the management of vasomotor
symptoms of menopause.?”

Purpose of the present study

This study was conducted with the purpose of helping the
postgraduate residents and practicing clinicians including
psychiatrists and gynecologists to understand paroxetine’s
role in managing bothersome hot flashes of menopause for
betterment in patient care and treatment outcomes.

Objective of the present study

This study was conducted with the objective to explore the
potential use of paroxetine in managing hot flashes which are
one of the vasomotor symptoms of menopause.

MATERIAL AND METHODS
Inclusion criteria

Inclusion norms used in this study included (a) studies
that focused on menopausal women both including normal

physiological menopause as well as surgical menopause, (b)
studies that included the women who fulfilled the criteria
of menopause, that is, absence of menses for a consecutive
period of 12 months, (c) studies that primarily focused on
the use of paroxetine for management of menopausal hot
flashes, and (d) those published in English.

Sources of information

For the present study, a search of the literature was carried
out online from various useful databases such as MEDLINE,
SCOPUS, EMBASE, Web of Science, PubMed, and Google
Scholar.

Strategy for searching the literature

The literature search for the present study was limited
to previously published reviews, original, meta-analysis,
and randomized controlled trial (RCT) studies that were
published in the English language from 2000 to 2022. Other
types of study such as editorials, letters to editors, abstracts,
perspectives, and commentaries were not included. For
the purpose of search strategy, literature exploration and
the review were carried out by utilizing keywords such as
“menopause,” “vasomotor symptoms,” “hot flashes,” “hot
flushes,” and “paroxetine” Variations of terms during the
literature search included [“menopause” OR “climacteric” OR
“perimenopause” OR “postmenopause”] AND [“paroxetine”]
AND [“hot flashes” OR “hot flushes” OR “vasomotor
symptoms” OR “climacteric symptoms”]. The period of the
literature search was from August 2022 to April 2023.

Process of selecting the records for data collection

In this study, a 4-phase process of preferred reporting
items for systematic reviews and meta-analyses statement
(PRISMA) was applied.® An inceptive literature search using
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the above-mentioned keywords resulted in 489 articles. After
this first phase of “Identification,” 489 articles were processed
for the next phase. During the second phase of “Screening”, on
the basis of details from titles and abstracts (N=451) as well
as removal of duplicates (N=0), 451 articles were excluded
as they were completely out of scope for the present study.
Hence, after the second phase, a total of 38 articles remained.
During the third phase of “Eligibility;” full texts of 38 articles
were reviewed and 23 articles were ruled out as they were not
in line with the selection criteria of the present study. Hence,
after the third phase, a total of 15 articles were left. During the
last phase of “Inclusion,” we reviewed 15 articles which were
finally incorporated into the present study because they were
in line with the selection criteria of the present study.?>*'*
Particulars of the above phases are emphasized in [Figure 5]
below as per the PRISMA guideline.

RESULTS

Evidence of the therapeutic role of paroxetine in the
treatment of menopausal hot flashes

Carroll et al. carried out a systematic review study that
consisted of prospective RCTs, retrospective and prospective
cohortstudies, and case—control trials published in the English
language focusing on the primary outcome of vasomotor
symptoms of menopause mainly hot flashes and studies on
paroxetine versus active or placebo treatment.”?) Data were
derived from 194 women with vasomotor symptoms with
a history of breast cancer and 1407 women with vasomotor
symptoms but without a history of breast cancer. They found
that treatment with paroxetine (mesylate and hydrochloride)
showed a remarkable decline of hot flash frequency by 33-
67% compared to only 13.7-37.8% decline with placebo

Identification

Screening

ility

Eligib

Tnclusion

Articles identified by searching various databases like
MEDLINE,EMBASE, SCOPUS, PubMed, Web of Science, and
Google Scholar

[N =489]

451 articles were excluded based on the
reading of titles, abstracts, and removal of
duplicates

Articles remaining after studying the titles as well as abstracts
and removing the duplicate records

[N=38]

Full texts of the articles assessed for the eligibility

[N'=38]

23 articles were excluded based on the
reading of full texts

Articles included in the present study

N=15]

Figure 5: PRISMA flowchart of the literature selection and data collection strategies for the present study.
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treatment of females with menopause irrespective of the
history of breast cancer over the period of 6-12 weeks.”
Treatment of menopausal women with paroxetine for the
vasomotor symptoms is safer and effective in a lower-dose
range of 7.5-12.5 mg/day. Hence, paroxetine can be regarded
as a mainstay treatment modality for menopausal women for
whom MHT is either intolerable or inappropriate.’??

Riemma et al. conducted a systematic review and meta-
analysis study consisting of four RCTs conducted on
1482 women with physiological or surgical menopause
experiencing hot flushes and insomnia that were randomized
to either placebo or lower strength paroxetine.® They found
that episodes of hot flashes significantly declined among
females on paroxetine in contrast to females on placebo
treatment.®! Paroxetine in lower doses can be considered
as an efficacious option in managing the menopausal
vasomotor symptoms, mainly hot flashes. Paroxetine-treated
postmenopausal women showed marked attenuation of hot
flush frequency compared to placebo with mean weekly
attenuation with mean difference (MD) - 7.97 episodes/week.
The hot flush reduction was - 7.89 MD and - 7.63 MD
among women having physiological and surgical menopause,
respectively. Evidence quality regarding the role of paroxetine
in managing vasomotor symptoms was good.!

Wei et al. conducted a systematic review and meta-
analysis study consisting of RCTs on assessing paroxetine’s
effect compared to no treatment or placebo among
postmenopausal as well as perimenopausal women with
moderate and severe levels of vasomotor symptoms.*? A
total of 2717 perimenopausal and postmenopausal women
from nine RCTs were assessed for the efficacy of paroxetine
with regard to the frequency of hot flashes. A total of 2667
perimenopausal and postmenopausal women from eight
RCTs were assessed for the efficacy of paroxetine with regard
to the severity of hot flashes. They found that the treatment
of vasomotor symptoms with paroxetine showed a marked
mean decline in hot flash frequency by MD of 8.82/week in
the 4™ week, 8.86/week in the 6™ week, and 7.27/week in the
12 week.®? The same study also showed a marked mean
decline in hot flash severity score by MD 3.18 and 2.4/week at
the 4" and 12 weeks, respectively. Paroxetine use was linked
with side effects such as dizziness and nausea. Evidence
quality regarding the role of paroxetine in managing
vasomotor symptoms was found to be moderate.?

Simon et al. conducted RCT based on 2003 FDA guidance
regarding the clinical assessment of MHT in vasomotor
symptoms of menopause.” A total of 591 and 593
postmenopausal females were randomly allocated to
paroxetine 7.5 mg and placebo treatment groups, respectively.
In the 12-week study, mean weekly attenuations of vasomotor
symptom (VMS) frequencies were -33.0 versus -23.5 at
week 4 and were —43.5 versus -37.3 at week 12 on paroxetine

7.5 mg versus placebo, respectively. In the 24-week study,
mean weekly attenuations of frequencies of VMS were -28.9
versus —19.0 at week 4 and were -37.2 versus -27.6 at week 12
on paroxetine 7.5 mg versus placebo, respectively. Regarding
VMS severity, in the 12-week study, the mean weekly
attenuations were —0.09 versus —0.05 at week 4 and were —0.10
and -0.09 at week 12 on paroxetine 7.5 mg versus placebo,
respectively. In the 24-week study, mean weekly attenuations
in the severity of VMS were —-0.09 versus —0.06 at week 4 and
were —0.12 versus —0.07 at week 12 on paroxetine 7.5 mg versus
placebo, respectively. Hence, they found that paroxetine in the
lower dose of 7.5 mg/day lowered the mean weekly frequency
as well as the severity of vasomotor symptoms of menopause
in comparison to the placebo on weeks 4 and 12 in 24 weeks
of treatment. The majority of the treatment-emergent side
effects were mild to moderate in intensity, with no notable
alterations found in the vitals and laboratory parameters
of the study participants. There occurred no paroxetine
discontinuation symptoms after stopping the treatment.™!
The discontinuation emergent signs and symptoms (DESS)
scale was applied within 7 + 3 days of the final paroxetine
dose. DESS did not show any significant difference between
the placebo arm and low dose 7.5 mg paroxetine arm which
means that paroxetine did not cause any increased risk of
discontinuation symptoms after its stoppage. Low-dose
paroxetine was well tolerated by the menopausal women with
noteworthy attenuation of frequency as well as severity of
menopausal vasomotor symptoms. The beneficial outcome of
the paroxetine treatment was persistent over 24-week period
of the study.™!

Capriglione et al. conducted an RCT consisting of 86 women
with surgical menopause due to gynecological cancer who
had postmenopausal hot flashes and sleep disturbance.’"
Out of the total of 86 women, 80 had completed the study
intervention. The mean age of study subjects was 53 years
with a range of 36-75 years. Of those 80 participants, 42 and
38 belonged to the 7.5 mg paroxetine and placebo groups,
respectively. They found a statistically significant decline in
the frequency as well as the severity of vasomotor symptoms
of menopause on lower strength of paroxetine (7.5 mg)
compared to the placebo on week 4 and week 16. Mean
weekly attenuations of VMS frequencies were -31.0 versus
-21.5 at week 4 and were -46.5 versus -39.3 at week 16 on
7.5mg paroxetine and placebo treatments, respectively. As
regards VMS severity, the mean weekly attenuations were
-0.09 versus —-0.05 at week 4 on 7.5 mg paroxetine versus
placebo treatment, respectively. Statistically significant
attenuation of vasomotor symptoms related to night-sleep
awakening and improved sleep duration were also seen
among the study participants who received paroxetine than
those who received placebo. Treatment with paroxetine was
beneficial in improving the sleep duration and reducing the
severity as well as frequency of hot flashes. Paroxetine was
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well tolerated and the level of compliance was high.

Stearns et al. conducted RCT consisting of women with
physiologic menopause who experienced at the minimum
2-3 episodes of troublesome hot flashes per day or no <14
troublesome hot flashes per week, and those who have quit
MHT for a period of at least 6 weeks.* Of the total of 165
menopausal women, 56 randomly received placebo treatment
while 51 received 12.5 mg/day of CR paroxetine and 58
received 25 mg/day of paroxetine CR. Randomization was
done on the ratio of 1:1:1 for a period of 6 weeks. By the
6" week of treatment, the mean frequency of the daily hot
flashes was turned down from 7.1 to 3.8 (mean reduction
of 3.3.) in women who received 12.5 mg/day of paroxetine
CR, from 6.4 to 3.2 (mean reduction of 3.2) in women who
received 25 mg/day paroxetine CR, and from 6.6 to 4.8 (mean
reduction of 1.8) in those who received placebo treatment for
hot flashes. At the end of 6 weeks of management, the median
reduction in hot flash composite scores was 64.6%, 62.2%, and
37.8% among menopausal women who received 25 mg/day of
paroxetine CR, 12.5 mg/day of paroxetine CR, and placebo
treatment, respectively.””! CR formulation of paroxetine can
be effectively used as a non-hormonal treatment alternative to
MHT for managing postmenopausal hot flashes.

Soares et al. conducted a controlled clinical trial in which 64
women in perimenopausal as well as postmenopausal phases
without anxiety and depression who were experiencing
vasomotor symptoms were included in the study.*" Fifty women
completed the study. At the entry point of the study, women who
had 17 hot flashes every week received MHT over a period of
>5 years and ceased the treatment for <1 year before the onset
of the study. Treatment with paroxetine CR in a dose range of
12.5-25 mg/day was found to be more efficacious compared
to placebo in controlling the hot flashes of menopause. The
mean reduction in hot flashes was 6.1 versus 2.8 per week with
paroxetine CR and placebo, respectively, at P = 0.03.5°! Paroxetine
CR can be effectively used as an alternative treatment option in
treating postmenopausal as well as perimenopausal vasomotor
symptoms among females who have discontinued the MHT.

Stearns et al. conducted a prospective RCT study on 151
women who experienced not <2 bothersome hot flashes
every day or 14 bothersome hot flashes every week over
a period of 1 month or longer.”” They found that hot
flash frequency was minimized by 40.6% by paroxetine
10 mg/day compared to 13.7% by placebo (P = 0.0006).
Hot flash frequency was minimized by 51.7% by paroxetine
20 mg/day compared to 26.6% by placebo (P = 0.002). The
hot flash composite score was reduced by 45.6% by 10 mg
paroxetine compared to 13.7% by placebo (P = 0.0008).
On the other hand, 20 mg paroxetine administration was
associated with a reduction of hot flash composite score by
56.1% compared to 28.8% by placebo (P = 0.004).” The
efficacy of both doses of paroxetine was found to be similar,

but treatment discontinuation was lesser at lower doses.
There was a significant improvement in sleep with paroxetine
10 mg/day compared to placebo (P = 0.01).”! Paroxetine
can be effectively used as a treatment option for hot flashes
of premenopausal, perimenopausal, and postmenopausal
women with or without earlier history of breast cancer.*”

David et al. conducted a clinical review study on menopausal
women experiencing bothersome vasomotor symptoms and
observed that paroxetine in a lower dose was effectively used as
non-hormonal therapy in managing menopausal vasomotor
symptoms.”*! The recommended daily dose of paroxetine is
7.5 mg at bedtime. Treatment with paroxetine was associated
with a significant decline in severity as well as frequency of
hot flashes. Paroxetine can be used for menopausal females
for the management of vasomotor symptoms where MHT is
either not preferred or contraindicated. Level I evidence has
been shown in the case of treatment of vasomotor symptoms
with paroxetine. Both the mesylate and hydrochloride
salts of paroxetine have shown eflicacy, but paroxetine
hydrochloride can be used when there exist issues such
as cost and availability.®® Dose-dependent side effects of
paroxetine are dizziness, fatigue, and nausea.®® As paroxetine
is a strong cytochrome P450 2D6 isoenzyme (CYP2D6)
inhibitor, its utilization must be avoided among females
suffering from carcinoma of the breast who are on tamoxifen
because there are more chances of recurrence of carcinoma
of the breast with a marked increase in the likelihood of
death. In such populations, other safer antidepressants such
as desvenlafaxine, venlafaxine, citalopram, or escitalopram
can be used, of which desvenlafaxine and venlafaxine have no
CYP2D6 inhibiting property. On the other hand, escitalopram
and citalopram have weak CYP2D6 inhibiting properties.©*!

Simon et al. conducted an RCT on 42 menopausal women
aged 40 years or more with 5-50 hot flashes per week.!*’!
Those 42 women were randomized to 3:3:1-60 mg raloxifene,
placebo, and 20 mg paroxetine over a period of 12 weeks.
Diaries related to the severity and frequencies of hot flashes
were appraised at intervals of 1 week. After 12 weeks,
frequencies of the hot flashes showed mean percent changes
of - 14.2%, — 37.4%, and - 49.8% with raloxifene, placebo,
and paroxetine, respectively. After 12 weeks, the severity
of hot flashes showed mean percent changes of - 9.6%, —
39.9%, and - 36.6% with raloxifene, placebo, and paroxetine,
respectively.’! Hot flash frequencies were lower among the
paroxetine group in contrast to the raloxifene group (-49.8%
versus —14.2%). The hot flash diary showed reliable trends
toward the expected differences between paroxetine and
raloxifene groups, indicating that a hot flash diary can be
very handy for assessing attenuation in hot flash severity as
well as frequencies among postmenopausal females."!

Naz et al. conducted an open-label control clinical trial on
180 outpatients with postmenopausal hot flashes."! They
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divided study participants into three groups receiving 12.5 mg
paroxetine, 20 mg paroxetine, and placebo. Greene climacteric
score (GCS) scaling was used in those three groups to assess the
effects of placebo, 12.5 mg paroxetine, and 20 mg paroxetine on
the frequency of hot flashes among menopausal females. With
regard to baseline, mean GCS scoring frequencies were 2.64 +
0.29, 2.76 + 0.23, and 2.76 + 0.24 among 12.5 mg paroxetine,
20 mg paroxetine, and placebo groups, respectively. At
12 weeks, the mean GCS scoring frequencies were 1.97 + 0.31,
2.04 +£0.12, and 2.80 + 0.24 among 12.5 mg paroxetine, 20 mg
paroxetine, and placebo groups, respectively.*! The frequency
of hot flashes with both 12.5 mg and 20 mg paroxetine doses
was significantly reduced when compared with placebo among
the postmenopausal women.

Portman et al. carried out RCT in which females in a
postmenopausal phase aged 40 years and more with seven to
eight hot flushes every day or 50-60 hot flushes every week
of moderate to severe intensities over the period of 1 month
were included in the study by randomly assigning them to
7.5 mg paroxetine and placebo groups for 12 or 24 weeks
period." A total of 1184 study subjects were included of which
570 belonged to 24 weeks study and 614 belonged to 12 weeks
study. They pooled the data from the 1% to 12 weeks of both 12
and 24 weeK’s studies. Women who were “hot flash responders”
among the paroxetine 7.5 mg group (i.e., those who showed
50% or more attenuation in hot flash frequency from baseline)
showed marked improvement in Arizona Sexual Experiences
Scale scores at weeks 4, 12, and 24 than women who were hot
flash non-responders. No statistically significant alterations
from baseline sexual functioning or weight were recorded in
the 7.5 mg paroxetine group. Rather, a small significant increase
in parameters such as body mass index and body weight was
seen among women from the placebo group at week 4 of the
treatment.!! Paroxetine with a least strength of 7.5 mg/day is
a potent non-hormonal treatment of choice in managing the
menopausal vasomotor symptoms of moderate and severe
intensities. Such a low-dose paroxetine formulation is not
associated with any significant alteration in sexual functioning
and body weight over a treatment period of 24 weeks."!

Pinkerton et al. carried out RCT in which menopausal
women who had >7 or 8 hot flashes every day, or 50-60
hot flashes every week of moderate to severe intensities
over the period of at least 30 days or more before the entry
point of the study were incorporated."? Postmenopausal
women with vasomotor symptoms of moderate and severe
grades were randomly allocated placebo (n=593) and
paroxetine 7.5 mg (n=591) groups. At the onset of the study,
participants experienced 3.6 awakenings per night due to the
vasomotor symptoms of menopause. Such night-time sleep
fragmentations due to vasomotor symptoms were found to
be greatly decreased within 4 weeks of onset of treatment
with 7.5 mg paroxetine (39% reduction with paroxetine vs.

28% reduction with placebo at P = 0.0049). Attenuation in
night-time awakening was persistent throughout a period of
12-24 weeks of management with paroxetine. Furthermore,
pharmacotherapy with 7.5 mg paroxetine significantly
improved the total sleep duration during night-time
(at week 4, total sleep duration was increased by +31 min with
paroxetine versus +16 min with placebo at P = 0.0075).1?! The
use of lower-strength paroxetine (7.5 mg) in managing the
vasomotor symptoms of menopause increases total night-
time sleep duration as well as significantly reduces night-time
awakenings that occur secondary to vasomotor symptoms.

Stearns et al. conducted a pilot trial in which 30 breast
cancer survivor females (three premenopausal and 27
postmenopausal) who had a minimum of two hot flashes
every day or a minimum of 14 hot flashes every week over a
minimum 1 month period were selected for the participation in
the study to assess the effectiveness of paroxetine on frequency
and severity related with hot flashes.*! Twenty-seven females
completed the 6 week long study. Those women were asked to
complete hot flash diaries throughout the study on a daily basis.
For the initial 1 week period, women did not receive paroxetine,
for another 1 week, they received 10 mg paroxetine/day, and
for another 4 weeks period, they received 20 mg paroxetine/
day. Mean reductions in the severity and the frequency of
hot flashes were 75% and 67%, respectively.*”! The study also
showed a significant improvement in other parameters such as
sleep, anxiety, quality of life, and depression among the study
participants.””)  Twenty-five (83%) participants continued
taking paroxetine until the end of the study. Two women
discontinued and the other two women had dose reduction due
to somnolence caused by paroxetine. One woman discontinued
paroxetine due to perceived anxiety while on treatment.®)
Paroxetine hydrochloride is an effective treatment option in
treating hot flashes among pre-and postmenopausal women
who are survivors of carcinoma breast.*’

Weitzner et al. conducted a pilot trial to assess the safety and
effectiveness of paroxetine in the management of hot flashes
and disturbances of sleep among females with carcinoma of
the breast.™ A total of 13 females took part in the study. The
mean age of study subjects was 52 years with a range of 43-
60 years. Of those 13, 3, and 10 women were perimenopausal
and postmenopausal, respectively. All the study subjects
were suffering from hot flashes. After treatment with 20 mg/
day paroxetine, the mean rating of severity of hot flashes
notably minimized from “quite a bit” or “extremely severe”
to “moderately severe” (mean of 2.08 and P = 0.002). There
was a reduction of percentage from 100 to 38 regarding the
subjects who marked the rating of hot flashes as “extremely
severe” or “quite a bit” (P = 0.008). After paroxetine therapy,
the quality of sleep also showed noteworthy improvement
from a rating of “fairly bad” to “very good” (mean of 1.85 vs.
0.77).1 Evidence of quality regarding treatment with
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Table 1: Summarizes the findings of all the 15 studies in concise manner.

Author, Year Type of Sample size Dose of Frequency of Hot flashes Severity of Hot flashes
and Reference  study Paroxetine  pj,cepo Paroxetine Placebo Paroxetine
number treated group  treated group  treated group treated group
Carroll et al., Systematic 194 women with 7.5 mg to Declined by Declined by 33 Significant decline
2015, review breast cancer 12.5 mg/ 13.7t037.8%  to 67% in severity of hot
and 1407 women  day flashes mainly at
without breast week 4 than week
cancer who had 12
menopausal VMS
Riemma et al.,  Systematic 1482 women with 7.5 mg to Declined by Declined by
2019,61 review and  physiological 12.5 mg/ -5.42 episodes/  -10.51 episodes/
meta- or surgical day week week (with a
analysis menopause mean difference
who experience of -7.97
hot flashes and (-10.51, -5.42)
insomnia episodes/ week)
Wei et al., Systematic 2717 and 2667 7.5 mg to 0 Mean decline 0 Mean decline was
2016, reviewand perimenopausal 25 mg/day was by MD of by MD of 3.18/
meta- and 8.82/week, 8.86/ week and 2.4/week
analysis postmenopausal week, 7.27/ at 4™ and 12
women were week in 4t 6, weeks respectively
evaluated for and 12 weeks
efficacy of respectively
paroxetine for
frequency and
severity of hot
flashes
Simon et al., RCT 591 and 593 7.5mg/day  Mean weekly Mean weekly Mean weekly Mean weekly
2013,5% postmenopausal reduction were  reduction were  reductions reductions were
women were -23.5at4* -33.0 at 4™ were -0.05 -0.09 at 4™ week
randomly week and -37.3  week and -43.5  at 4™ week and -0.10 at 12
assigned at 12" weekin  at 12" weekin  and-0.09at  week in paroxetine
paroxetine placebo arm paroxetine 7.5 12" weekin 7.5 mgarm of the
7.5 mg and of the 12-week mgarm ofthe  placeboarm  12-week study.
placebo groups study. 12-week study.  of the 12- Mean weekly
respectively Mean weekly Mean weekly week study.  reduction were
reduction reduction Mean weekly  -0.09 and -0.12 at
were -19.0and  were -289and  reduction 4™ and 12" weeks
-27.6 at 4™ -37.2 at 4™ were -0.06 respectively in
and 12" weeks  and 12" weeks  and -0.07 paroxetine 7.5 mg
respectively in  respectivelyin  at4™ and arm of the
placebo arm paroxetine 12 weeks 24-week study.
of the 24-week  7.5mgarmof  respectively
study. the 24-week in placebo
study. arm of the
24-week
study.
Capriglione RCT Out of 86, 7.5mg/day  Mean weekly Mean weekly Mean weekly Mean weekly
et al., 2016, 80 women reductions reduction were  reduction reduction was
with surgical were -21.5and  -31.0and -46.5 was-0.05at  -0.09 at week 4.
menopause -39.3 at weeks  at weeks 4" and  week 4.
completed the 4™ and 16" 16™ respectively.
study. 42 were in respectively.
Paroxetine group
and 38 were in
placebo group
(Contd...)
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Table 1: (Continued).

Author, Year
and Reference
number

Stearns et al.,
20030

Soares et al.,
2008,

Stearns et al.,

2005, RCT
David et al.,

2022, review
Simon et al., RCT
2014,

Naz et al.,

2019, control

clinical trial

Type of
study

RCT

Controlled
clinical trial

Prospective

Clinical

Open label

Sample size

165 menopausal
women were
included of which
56,51, and 58
received placebo,
12.5 mg, and 25
mg paroxetine CR
50 out of 64
perimenopausal
and
postmenopausal
women completed
the study.

151 women with
atleast 2 to 14
hot flashes per
week over 1 or
more months.

Total 1795
premenopausal,
perimenopausal
and
postmenopausal
women from four
studies

42 menopausal
women,
randomized on
basis of 3:3:1 to
60 mg raloxifene,
placebo, and
paroxetine
respectively

180
postmenopausal
women with hot
flashes

Dose of
Paroxetine

12.5 mg/
day and
25 mg/day
paroxetine

CR

12.5 mg to
25 mg/day

10 mg/day
and 20 mg/
day

7.5 mg/day

20 mg/day

12.5 mg/day
and 20
mg/day
paroxetine

Frequency of Hot flashes Severity of Hot flashes
Placebo Paroxetine Placebo Paroxetine
treated group  treated group  treated group treated group
Mean Mean Median Median reductions
reduction of reductions were reduction were 62.2%

1.8. 33and3.2on  was 37.8%. and 64.6% on
paroxetine CR paroxetine CR
12.5 mg and 12.5 mg and
25 mg doses paroxetine CR 25
respectively. mg respectively.
Mean Mean reduction  No significant differences were
reduction of of 6.1 hot observed at the baseline between
2.8 hot flashes/  flashes/week. paroxetine and placebo groups as
week. regards to the severity of VMS.
Declined by Declined by Composite Composite score
13.7%. 40.6% on 10 score was was declined by
Declined by mg/day of declined by ~ 45.6% on 10 mg
26.6%. paroxetine. 13.7%. paroxetine.
Declined by Composite Composite score
51.7% by 20 score was was declined by
mg/day of declined by ~ 56.1% on 20 mg
paroxetine. 28.8%. paroxetine.
Significant Significant decline
decline compared to
compared to placebo.
placebo.
Mean percent ~ Mean percent Mean Mean percent
declines of decline of percent decline of -36.6%
-37.4% on -49.8% on declines of on paroxetine.
placebo and paroxetine. -39.9% on
-14.2% on placebo and
raloxifene. -9.6% on
raloxifene.

Baseline mean
GCS frequency
on placebo:
2.76 +0.24.

At 12 weeks,
mean GCS
frequency on
placebo:

2.80 + 0.24.

Baseline mean
GCS frequencies
on paroxetine
12.5 mg and 20
mg:

2.64 +0.29 and
2.76 £0.23
respectively.

At 12 weeks,
mean GCS
frequencies on
paroxetine 12.5
mg and 20 mg:
1.97 £ 0.31 and
2.04+0.12
respectively.
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Table 1: (Continued).

Author, Year Type of
and Reference  study
number

Portman et al., RCT
2014,

Pinkerton RCT

et al., 2015,

Stearns et al., Pilot trial
2000,

Weitzner et al.,  Pilot trial

2002,

Sample size

1184
postmenopausal
women with hot
flashes

591 and 593
postmenopausal
women with

hot flashes were
randomized to
paroxetine 7.5

mg and placebo
groups respectively
30(3
premenopausal
and 27
postmenopausal)
carcinoma breast
survivor women
with hot flashes. 27
women completed
the study.

13 (3
premenopausal
and 10
postmenopausal)
women with
carcinoma breast
with hot flashes

Dose of
Paroxetine

7.5 mg/day

7.5 mg/day

10 mg/day
during 2"
week and
20 mg/day
during 3
to 6™ week

10 mg/day
for initial

3 nights
followed by
20 mg/day
every night

Frequency of Hot flashes Severity of Hot flashes
Placebo Paroxetine Placebo Paroxetine
treated group  treated group  treated group treated group
At 4™ week, Hot flash
placebo treated  responder
women showed women with
little significant more than 50%
increase in reduction of hot
body weight flash frequency
and BML showed notably

enhanced ASEX
scores at 4%, 12t
and 24" weeks.
There were

no statistically
significant
changes in body
weight and sexual
functioning
on7.5mg
paroxetine.

Night time sleep fragmentations secondary to VMS were reduced by
39% and 28% on paroxetine 7.5 mg and placebo respectively.

Total night time sleep duration was improved by +31 minutes and +16
minutes on paroxetine 7.5 mg and placebo respectively.

Mean reduction
was 67%.

Mean reduction
was 75%.

Mean severity rating
declined from
extremely severe to
moderately severe.
Percentage of study
participants that
rated severity of hot
flashes as extremely
severe reduced

from 100 to 38.
Prior to paroxetine
treatment, hot flash
severity score was
3.62£0.51 and it was
reduced to 2.08 +
1.32 after paroxetine
treatment.

MD: Mean difference, VMS: Vasomotor symptom, CR: Controlled release, GCS: Greene Climacteric score, ASEX: Arizona sexual experiences scale,

BMI: Body mass index.
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paroxetine for vasomotor symptoms was Level 1.4 Table 1
above summarizes various findings from all the 15 studies
included in this review in a concise manner.

DISCUSSION

The present study has reviewed the paroxetines role and
efficacy in the management of menopausal hot flashes. The
present study observed that low-dose paroxetine is a beneficial
non-hormonal treatment option for the reduction of the
severity as well as frequency of menopausal hot flashes. MHT
is considered a gold standard treatment option in managing
menopausal vasomotor symptoms including hot flushes/
flashes, but it is accompanied by bothersome side effects. MHT
increases the risk of suffering from stroke.”® One RCT has
found that progestin plus estrogen hormonal treatment was
accompanied by increased stroke risk by 44% among females
in the postmenopausal phase.*”] Progestin plus estrogen
hormone therapy can cause early adverse effects such as
nausea, tenderness in breasts, abdominal bloating, perceived
weight gain, and atypical uterine bleeding."® It can also cause
long-term adverse effects such as stroke, thromboembolism,
gallbladder disease, and cancers."$! A study assessed the cancer
risk among MHT users using standardized incidence ratios
(SIRs). The same study found that SIRs of any cancer were
1.14, 1.09, and 1.04 following estrogen plus progestin MHT, all
MHT, and estrogen-only MHT, respectively. The same study
found that the likelihood of endometrial, ovarian, and invasive
breast cancers was increased for any type of MHT. The same
study also found that the probability of invasive carcinoma of
the breast was raised with advancing age for users of estrogen
and progestin MHT.M! Another study found that women
receiving MHT showed an increased chance of carcinoma of
the breast, stroke, coronary disease of the heart, and pulmonary
embolism.™ Hence, there exist concerns regarding the safety of
MHT. Therefore, there is a need to explore the non-hormonal
management strategy for treating vasomotor symptoms of
menopause. Paroxetine has been newly cleared by the U.S.
FDA as a non-hormonal management option for menopausal
vasomotor symptoms.’?) A systematic review and meta-
analysis study found that compared to placebo, paroxetine
and other SSRIs remarkably lowered the frequencies as well
as the severity of hot flashes of menopause.” A lower dose
of paroxetine is required in treating menopausal vasomotor
symptoms than those used to manage depression and
anxiety.*® Adverse drug reactions of paroxetine are mainly
dependent on the dose strength and commonly consist of
nausea, dizziness, and fatigue which are less bothersome than
those caused by the MHT.® According to a recent systematic
review, the most commonly seen adverse effects of paroxetine
include nausea, sleep disturbance, and headache. Other rare
side effects of paroxetine may include muscle spasms, cramps,
feelings of restless leg, and twitching of muscles.” From the

available literature, overall the adverse effects of paroxetine can
be better tolerated and are less bothersome when compared to
the adverse outcomes associated with MHT. Among the various
antidepressants used in managing menopausal vasomotor
symptoms, only paroxetine has level I evidence, while others
such as citalopram, escitalopram, and venlafaxine have level II
evidence." Unlike several side effects and contraindications
for MHT, contraindications for the use of SSRIs (which
includes paroxetine) and the serotonin and norepinephrine
reuptake inhibitors are very few which include previous history
of neuroleptic malignant syndrome, concurrent administration
of monoamine oxidase inhibitors, and serotonin syndrome.™!
Sometimes, migrainous headaches can present as one of the
menopausal vasomotor symptoms. Paroxetine can be used as
a prophylactic measure for managing migraine in menopausal
women with vasomotor symptoms.” Five studies showed
improved night-time sleep among the menopausal women who
received low dose paroxetine. #3742

Limitations

A few limitations exist like studies incorporated in the
current systematic review did not explore the duration of
every vasomotor symptoms and diurnal differences (night
vs. daytime) of vasomotor symptoms. Another limitation
was that the dose-dependent side effects of paroxetine were
not evaluated in detail. Another limitation like relapse
of vasomotor symptoms following discontinuation of
paroxetine was not evaluated in detail.

CONCLUSION

As MHT is either contraindicated or not preferred by all
menopausal women with vasomotor symptoms due to
associated bothersome side effects, there is a need to find a
non-hormonal treatment option with a tolerable side effect
profile. Paroxetine has shown a very good level I evidence in
the reduction of intensity as well as frequency of vasomotor
symptoms of menopause. Paroxetine in a lower dose is
beneficial for managing vasomotor symptoms in women
having physiological as well as surgical menopause.
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