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Abstract: Vasomotor symptoms affect as many as 80% of midlife women, but only about one in four women receive treatment due to
many factors. Menopausal hormone therapy remains the most effective treatment for vasomotor symptoms, and current professional
guidelines conclude that the benefits of treatment typically outweigh the risks for healthy, symptomatic women under age 60 years and
those within 10 years from their final menstrual period. For women with medical comorbidities, an individualized approach to
treatment is recommended. For women who cannot use or choose not to use menopausal hormone therapy, there are many evidence-
based non-hormonal options available including pharmacologic therapies. This review aims to summarize treatment options for
bothersome vasomotor symptoms to guide clinicians caring for midlife women.
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Introduction

The menopause transition represents a significant change in a woman’s lifetime, marking the end of her reproductive
years with the decline of the ovarian follicles and consequently endogenous estrogen.' Menopause is defined as 12
months of amenorrhea, occurring at a median age of 51.3 years in the United States (US).' Nearly 80% of women
worldwide suffer from vasomotor symptoms (VMS) that can range in severity and affect quality of life and overall
health.*

VMS persist for a median duration of 7 years and have been associated with significant comorbidities such as
cardiovascular disease, bone disease, and cognitive complaints.”'® Women who experience VMS during perimenopause
may continue to have symptoms for much longer, with a median duration of almost 12 years.” Other factors found to
influence the risk of developing and duration of VMS include lower socioeconomic status, African American race,
smoking, and baseline negative affect or mood."" In the Study of Women’s Health Across the Nation (SWAN), African
American and Hispanic women reported a median VMS duration of 10.1 years and 8.9 years, respectively, compared to
non-Hispanic white, Chinese, and Japanese women who reported a median VMS duration of 6.5 years, 5.4 years, and 4.8
years, respectively.’

Lasting upwards of a decade for some women, VMS can have a significantly negative impact on overall health and
wellbeing. Data show that women who experience frequent VMS (>6 days in the previous 2 weeks) also experience
higher rates of anxiety, depression, difficulty sleeping, and overall impaired quality of life.">'> Almost three out of four
postmenopausal women in a multinational survey suffered from fatigue, and two out of three had difficulty sleeping.'®
Although European, American, and Japanese women all reported that VMS impacted daily activities and work
productivity, Japanese women felt the greatest impact particularly when menopausal sleep disturbances were
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included.'® Healthcare utilization and associated costs are also significantly higher for women with VMS.'” Despite these
profound impacts, a survey of 1039 women ages 40-65 across the US showed that 73% of women had not received
treatment for their VMS.'®

Hormone therapy (HT) has been the cornerstone of VMS management and has been shown to be effective in reducing
VMS severity and improving quality of life.'” 2! Our understanding of the risks and benefits of HT has evolved over the
last 20 years, in part due to publication of the initial results of the Women’s Health Initiative (WHI) trials and subsequent
studies. However, based on subsequent analyses of the WHI data and publication of newer studies, the current guidelines
suggest that the benefits of HT typically outweigh the risks for most symptomatic women under 60 years of age and
within 10 years of their final menstrual period (FMP)."” ' For women who cannot or choose not to use HT, multiple
nonhormone therapies are available. This review will evaluate the physiology of VMS and discuss hormonal and
nonhormone options for treatment in addition to emerging therapies to guide clinicians caring for midlife women
experiencing VMS.

Physiology of VMS

The menopause transition (MT) can be broken down into stages of progressive depletion of ovarian follicles and
decreasing endogenous estradiol.”> During perimenopause, menses become increasingly variable in duration and
frequency, and menopause occurs after complete cessation of menses for 12 months.”> VMS can begin during the
perimenopausal stage, during which hormones have started to fluctuate, and last years past the FMP.’

Estrogen withdrawal during the menopause transition (MT) is associated with alterations in the hypothalamic
thermoregulatory neutral zone, a group of neurons that regulate body temperature.”>** Normally inhibited by estrogen,
this group of hypothalamic neurons, known collectively as KNDy neurons for the co-expression of kisspeptin, neurokinin
B (NKB), and dynorphin, are overstimulated during the MT and can lead to dysregulation of body temperature.”> These
changes lead to an increased frequency of bodily reaction to both internal and environmental triggers that prevent heat
loss.?* Feelings of flushing, warmth sensation, skin reddening, and perspiration can occur with resultant cutaneous
vasodilation or constriction in a maladapted form of temperature homeostasis.**** In many women, the flushing of the
skin and body can also be followed by profound chills as a side effect.?®

Hormone Therapy

HT is the most effective treatment for VMS.'*?' HT use not only reduces symptom frequency but also intensity by
nearly 90%, usually within one month of initiation.?'*” Generally well tolerated, the most common acute adverse effects
of HT, particularly estrogen therapy, are breast pain and uterine bleeding.?®

Considerations When Prescribing HT

For healthy, symptomatic women under the age of 60 years and less than 10 years from menopause onset, current
evidence supports the use of HT.'” ' However, more than 80% of American women over the age of 50 years have at
least one chronic medical condition that impacts decision-making regarding HT use.*’ Globally, 55-98% of adults have
more than one chronic condition, with women more likely than men to have multiple comorbidities.*® As such, most
office visits focusing on menopause management will require an individualized approach when women have one or more
chronic conditions that may impact decision-making and potential risks associated with HT use.

Cardiovascular Disease

Cardiovascular disease (CVD) is the leading cause of death in women worldwide, accounting for 35% of total deaths in
women in 2019.>' Compared to men, women develop coronary artery disease (CAD) later in life, with increasing risk
beginning in midlife and corresponding with the MT.*> The Heart and Estrogen/Progestin Replacement Study (HERS)
and WHI trials showed an increased risk of CVD following initiation of conjugate equine estrogen (CEE) and
medroxyprogesterone-acetate (MPA); in both trials, women who received CEE plus MPA had a significant increase in
CVD events.>*~** However, subsequent follow-up of the WHI trials, plus newer trials such as the Kronos Early Estrogen
Prevention Study (KEEPS) and Early Versus Late Intervention Trial with Estradiol (ELITE) that measured progression of
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atherosclerosis with HT use, showed that women who started HT early in menopause (within 36 months or less than 6
years from FMP, respectively) may not only avoid conferred CVD risks of HT but also have slower progression of
atherosclerosis compared to women who utilized placebo.>>~® In 2015, a Cochrane review of randomized control trials
(RCTs) demonstrated that women who started HT within 10 years of menopause had a 50% reduced risk of death from
CAD and non-fatal myocardial ischemia, as well as a 30% reduced risk of all-cause mortality.”” CVD outcomes may also
be affected by different HT routes, with transdermal estradiol being associated with lower CAD-related mortality
compared to oral estrogens.”® Currently, HT is not indicated for primary or secondary prevention of CVD, includ-
ing CAD.

Summary: In contrast to HT that is initiated in older women who are farther from the MT, when HT is started in women
who are under the age of 60 years and within 10 years of menopause onset, CAD risks do not appear to be increased and
there may be a cardioprotective effect. For women with a history of CAD, the risks of HT may exceed benefit, and non-
hormonal options are recommended for VMS treatment.

Venous Thromboembolism

Venous thromboembolism (VTE) has an annual incidence of 117 per 100,000 persons, with cumulative incidence
increasing with age.>*** The relationship between estrogen use and VTE is well established, and women with a prior
history of thromboembolic event or those who have obesity are at greater risk.*'*** In the 13-year follow-up of the WHI
trials that extended beyond the intervention phases, no significant difference in risk of VTE was found between either HT
formulation compared to placebo.** Unlike CVD, risk of VTE was not found to differ by age at initiation.>” Non-oral
formulations with lower doses of estrogen are associated with lower risk of VTE.** Estrogen products are considered low
dose if they contain less than 0.625mg CEE or 1mg estradiol for oral formulations and less than 50 pg for transdermal
formulations.*> Compared to oral estrogen, transdermal route may not confer additional risk of VTE in women with an
increased BMI >25kg/m*.** In addition to estrogen, progestogen formulation may also impact conferred risk of VTE.
Synthetic progestogens, including MPA and norpregnane, are associated with an increased risk of VTE, while micronized
progesterone and dydrogesterone do not appear to increase risk of VTE beyond that conferred by estrogen therapy.*®
Women on therapeutic anticoagulation for VTE may consider HT for VMS treatment.*’

Summary: HT, particularly oral estrogens and synthetic progestogens, may increase risk of VTE; these risks may be
increased in women that are overweight or obese. Using lower doses and transdermal formulations of estrogen as well as
micronized progesterone or dydrogesterone may limit this conferred risk.

Stroke

An increased risk of ischemic stroke was identified during the intervention phases of both the CEE plus MPA and CEE-
alone WHI trials for women aged 50 to 79 years of age.* Ischemic stroke risk is affected by timing of initiation, as well
as route and dose of estrogen. If HT is initiated in women less than 60 years of age or within 10 years of menopause,
meta-analysis of RCTs shows no increased risk of stroke.*” Unlike oral estrogen which has an increased risk of ischemic
stroke, transdermal estrogen does not confer the same risk.*® Risk of stroke appears dose-dependent with oral estrogens,
with high doses (>0.625mg CEE, >2mg estradiol) being associated with greatest risk.*’

Summary: For women who initiate treatment after age 60 years, HT may increase risk of stroke. Risk of stroke is greatest
for high-dose oral (>0.625mg CEE, >2mg estradiol) estrogen formulations.

Breast Cancer

After publication of the WHI trials, overall use of HT substantially declined due to fear of increasing breast cancer risk.>®
Although prospective WHI trial data showed that CEE plus MPA correlated with an increase in breast cancer events,
a later retrospective systematic review showed that women taking CEE plus MPA had a cumulative increased incidence
of breast cancer over time, increasing after about 3 years for women with prior HT use and 5 years for women without
prior HT use.****' However, unlike CEE plus MPA, estrogen alone in women without a uterus did not appear to increase
breast cancer risk if taken for less than 5 years.”>>* In fact, the 20-year follow-up of the WHI trials demonstrated a lower
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incidence of breast cancer and lower breast cancer mortality in women on CEE alone compared to placebo.>* Estrogen
type, whether 17-beta estradiol or CEE, also does not seem to be associated with increased risk of breast cancer when
taken alone; overall, the risk of breast cancer with HT use seems to increase with long term (>5 years) use.” >’

Multiple studies have shown an increased risk of breast cancer conferred by all estrogen plus progestogen combina-
tions, though synthetic progestogens may have the highest risk.”” This risk can be decreased by using cyclic progestogen
dosing.”®*° Synthetic progestogens, including norethisterone, levonorgestrel, and norgestrel, have been found to increase
risk of breast cancer.”> Micronized progesterone and dydrogesterone may not produce the same degree of breast cancer
risk as the synthetic progestogens.®' Other factors that may influence risk of breast cancer outside of hormone therapy
include body habitus, alcohol consumption, and family history.>’

The safety of HT use in women with a history of breast cancer is questionable with a concern regarding an increased
risk of recurrence.®**® For women with a prior history of breast cancer, HT should be avoided.

Summary: Though the risk is overall low, HT formulation may impact conferred risk of breast cancer. For women on
estrogen alone, there does not appear to be an increased risk of breast cancer in the short term (<5 years). In women with
an intact uterus requiring combined estrogen plus progestogen, cyclic dosing of micronized progesterone or dydroges-
terone may confer the least risk of breast cancer.

Other Common Conditions

Many medical conditions can impact, or be impacted by the use of HT. Because diabetes is considered a CAD-
equivalent, clinicians may be reluctant to prescribe HT.** However, HT use has been shown to improve glycemic control
and insulin resistance in women with and without type 2 diabetes, as well as other CVD risk factors such as lipid
profile.®>°® Route and dose-dependent, HT can decrease low-density lipoprotein cholesterol (LDL-C) and lipoprotein(a)
while increasing high-density lipoprotein cholesterol (HDL-C).®” In the short term, oral estrogen monotherapy appears to
lower LDL-C and increase HDL-C, while transdermal estrogen may result in lower LDL-C without affecting HDL-C in
the long term.°® More evaluation is needed regarding the impact of HT use on risk and severity of autoimmune
conditions such as systemic lupus erythematosus (SLE) or rheumatoid arthritis (RA), but those with antiphospholipid
syndrome, a hypercoagulable state associated with SLE, should avoid HT.**-7°

Formulations and Approach to Prescribing
HT Formulation and Route of Administration
Formulations of estrogen include oral tablets, transdermal patches, topical gels/lotions, subcutaneous implants, and
vaginal rings (Table 1). For women with an intact uterus, systemic estrogens must be paired with a progestogen or
selective estrogen receptor antagonist (for example, bazedoxifene) to prevent the risk of endometrial hyperplasia and
endometrial cancer associated with unopposed estrogen use (Table 2).°® Low dose vaginal estrogens, which are effective
for management of genitourinary symptoms related to menopause, are insufficient for vasomotor symptom
management. 19

Women can choose between a cyclic or continuous progestogen allowing for an individualized VMS treatment
approach. Continuous combined therapies offer convenience, but cyclic therapy reduces progestogen exposure with the
potential advantage of a lower risk of breast cancer and other unwanted side effects, particularly with synthetic
progestogen use.”*’> Due to a possible side effect of drowsiness, it is suggested that micronized progesterone be
taken at night.> When comparing the various available formulations of systemic estrogen, transdermal formulations
remain the preferred route of administration for women with obesity and a higher risk of VTE, and those with diabetes
mellitus or increased risk of CVD."”

Tibolone

Although not currently available in the US, Tibolone is a synthetic steroid with metabolites possessing estrogenic, progestogenic,
and androgenic properties often utilized in European countries for VMS treatment.”° Tibolone doses of 1.25 mg to 2.5 mg daily
offer significant relief of VMS with lower breast tenderness rates compared to HT.”® Current data are conflicting regarding the
endometrial cancer risk associated with the use of tibolone. The Tibolone Histology of the Endometrium and Breast Endpoints
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Table | Common HT Formulations

HT Type Formulation Common Brand Route of Dosing Additional Considerations
Names Administration
Estrogens 17B-estradiol Activella, Mimvey, Oral |-2mg/day
Estrace
Alora, Climara, Transdermal 0.025mg-0.1mg; one May confer less risk of VTE vs oral estrogens
CombiPatch, Minivelle, patch every 3-7 days
Vivelle-Dot
Elestrin, Divigel Topical/Lotion 1.74g/day Can transfer to other individuals, clothing, et cetera without
proper precautions; possible alternative to transdermal patch for
adhesive allergies
Estrace Vaginal cream 500mg-1g daily x2 Preferred for genitourinary but not systemic symptoms
weeks; then 500mg-Ig
1-3x weekly
Femring Intravaginal ring 0.05mg/day x3 months;
0.Img/day x3 months
Conjugated equine Premarin, Prempro Oral 0.3mg-1.25mg/day In women post-hysterectomy: may be associated with reduced
estrogen (CEE) breast cancer mortality
Premarin Vaginal Cream Daily x 2 weeks; then Preferred for localized genitourinary symptoms; does not treat
2x weekly systemic VMS
Estrone Estragyn Injection 0.1-0.5mg 2-3x weekly
Esterified estrogens Menest Oral 0.3—-1.25mg/day
Ethinyl Estradiol FemHrt Oral 0.02-0.05mg |-3x daily Dose-dependent increased risk of coagulopathy such as VTE
Progestogens Medroxyprogesterone Premphase, Prempro Oral 30-day cycle: 5-10mg/
(MPA) (CEE + MPA) day x10-14 days
Daily: 2.5-5mg/day
Micronized Prometrium, Endometrin Oral 28-day cycle: 200mg/ Continuous dose reduces unwanted vaginal bleeding; cyclical dose
Progesterone (MP) day x12 days more favorable for endometrial protection and reduced breast
Daily: 100mg/day cancer risk
Norethindrone acetate | FemHrt (ethinyl estradiol | Oral S5mg/day
+ norethindrone acetate)
CombiPatch (estradiol + Transdermal 0.14mg 2x weekly
norethindrone acetate)
Levonorgestrel Climara (estradiol + Transdermal 0.015mg weekly
levonorgestrel)
Dydrogesterone Duphaston Oral 28-day cycle: |0mg/day Nonandrogenic
Daily: 2.5mg-5mg/day
Synthetic Tibolone Tibella Oral 2.5mg/day Not recommended for women with history of breast cancer
Steroids

Notes: Data from Santoro et al,' Mehta et al

|,7|

and Apgar and Greenberg.”>

Study (THEBES) suggests that tibolone use does not seem to increase risk of endometrial hyperplasia or cancer, but the United

Kingdom-based Million Women Study showed an increased risk of endometrial cancer in postmenopausal women using

tibolone.”””’® Women with a history of breast cancer may have higher risk of recurrence when taking tibolone.”” While HT

comprising estrogen plus progestogen may increase breast density, tibolone does not.”® Although additional data are needed,

limited evidence suggests that tibolone may increase the risk of stroke in women over 60 years of age.*
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Table 2 Nonhormone Pharmacologic Therapies for Menopausal VMS

Medication | Drug Class Suggested Side Effects Additional Considerations
Name Dosing
Gabapentin Gamma- 100-300mg 3x/day | Dizziness, fatigue | Consider in concomitant migraine or sleep disorders
aminobutyric acid
(GABA) analogue
Paroxetine SSRI Paroxetine Nausea, dizziness | Only US FDA-approved nonhormone option. CYP2Dé
mesylate: 7.5mg/ inhibition; avoid in tamoxifen users; consider in concomitant
day mood disorders
Paroxetine HCI:
10—20mg/day
Venlafaxine SNRI 37.5-150mg/day Nausea, dizziness | May be safe in tamoxifen users
Oxybutynin Anticholinergic, 2.5mg-5mg/2x Dry mouth, Avoid in elderly; may benefit concomitant overactive bladder
antimuscarinic daily up to I5mg/ urinary difficulties | with VMS; side effects appear dose-dependent
day
Clonidine Antihypertensive; 0.05-0.15mg/day Blood pressure, Inconsistent data; less effective than SSRIs/SNRIs and
a-2 adrenergic drowsiness, dry gabapentinoids; significant side effects
agonist mouth

Notes: Data from David et al, > and Sahni et al.”

International Guidelines and Long-Term Management of Patients on HT

International Guidelines for HT

Current guidelines support the use of HT in symptomatic menopausal women with consideration of age, time since
menopause, and individual risk factors.'” ' The use of non-oral (transdermal) estrogen formulations as opposed to the
oral route of administration may reduce the conferred risk of VTE, stroke, and CVD.®' For the duration of VMS
treatment, progestogen therapy must be utilized in women with an intact uterus for endometrial protection.®
Unscheduled bleeding (outside the context of withdrawal bleeding) in women with an intact uterus using HT requires
evaluation.'” When a progestogen is used, micronized progesterone may provide some safety advantages over synthetic
progestogens, but RCT comparative data are limited.*? Guideline-based breast cancer and cervical cancer screening
should be continued while women are on HT.

Contraindications for HT

Clinicians should be aware of several contraindications for HT. Women with a prior history of CAD, stroke, myocardial
infarction, unprovoked VTE, or those who are at high risk for CVD should avoid HT.'**' Unexplained vaginal bleeding
should be evaluated prior to consideration of HT.'”! In the setting of prior estrogen-sensitive cancers, such as breast

cancer, systemic HT should be avoided.'**'

Long-Term Management of HT

Ultimately, individualizing therapy with the appropriate dose and duration of HT to treat a woman’s VMS is recom-
mended. While HT does not need to be routinely discontinued at the age of 60 years, continued monitoring for new
health concerns, periodic trials of tapered HT doses, and attempts at HT discontinuation should be made for women
nearing the age of 60—65 years old."® Currently, data are insufficient to suggest an optimal way to discontinue HT, but
gradual tapering is generally favored over stopping abruptly.'® Regardless of age or treatment duration, at the time of HT
cessation, approximately 50% of women experience recurrence of VMS.** Longer duration of HT use can be considered
in women older than 65 years old who experience persistent VMS impacting quality of life, or for bone density
protection, though regular reassessment of the risk to benefit balance and shared decision should be used.'® For
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women who are fearful about discontinuing HT, clinicians could consider a slow taper over months and provide
reassurance that the last effective dose may be restarted if bothersome symptoms return.®*

Non hormone Therapies for VMS Management

Although HT is the mainstay of VMS treatment, nonhormone options should be made available for women who have
medical contraindications to HT use or a personal preference to avoid it. Surveys have shown that 50% to 80% of midlife
women use nonhormone therapies as treatment for VMS.'**> Although many large-scale studies have shown evidence
that alternative therapies may help mitigate VMS, low-dose paroxetine (Brisdelle™) is the only nonhormone treatment
approved by the US Food and Drug Administration (FDA) for the treatment of VMS.%¢

Lifestyle Modifications

Exercise, weight loss, and cooling techniques may be associated with improvement in VMS, although there are less
conclusive data compared to other treatment modalities. Early observational studies showed that physically active women
had less severe hot flashes compared to those who were less active or sedentary.®”*® However, Cochrane review of
studies on the impact of physical activity on VMS severity suggests that there is insufficient evidence supporting the
efficacy of exercise in management of VMS.* The overall quality of evidence is poor due to inconsistent exercise
interventions as well as inconsistent comparisons between intervention and no intervention and lack of direct comparison
with HT use.® As such, the current evidence does not support physical activity as a treatment for VMS.”°

While physical activity may not directly alleviate VMS, weight loss induced by better lifestyle choices does seem to
be associated with reduced symptoms.’' Perimenopausal women with obesity are more likely than their normal or
overweight counterparts to experience menopausal symptoms.”® In an RCT of 40 overweight or obese women, those who
were randomized to 6 months of behavioral weight loss intervention not only lost more weight, but they also reported
fewer episodes of hot flashes.”’ However, even as the frequency of hot flashes improved with weight loss, symptom
severity was not statistically different between the two groups.”!

Finally, with the underlying pathophysiology of VMS revolving around body temperature regulation, it would seem
intuitive that cooling techniques may provide symptom relief. When comparing the effect of a handheld mechanical
cooling device at the base of the neck during a hot flash, no statistical difference was found in VMS compared to sham-
device.”® Altogether, there is insufficient evidence to support body cooling techniques as an effective treatment for
VMS.”

Mind-Body Techniques
Cognitive Behavioral Therapy
Cognitive behavioral therapy (CBT) is a form of psychotherapy well studied in mental health conditions such as
depression and anxiety, and health conditions such as chronic pain.”**° Relatively risk-free, it offers women a non-
pharmaceutical option that has shown effectiveness in alleviating VMS.* In an RCT assessing CBT for menopausal
symptoms (CBT-Meno), symptomatic women who received CBT reported a significant improvement in their VMS
symptom interference and bother compared to no active intervention.”®

CBT has been shown to be effective in reducing the severity but not the frequency of VMS in 2 randomized, double-
blind, controlled trials: MENOS 1 and MENOS 2.°7?% In clinical practice, limited access and the cost of CBT may be
prohibitive factors in its use. However, internet-delivered CBT adapted from the MENOS protocols has been shown to
have high compliance rates and is associated with reduced VMS severity, which may provide a reasonable option for
mamagement.99

Clinical Hypnosis

Clinical hypnosis is a mind-body technique that induces a tranquil state using mental imagery and suggestion.**"’

A randomized, single-blind, controlled clinical trial comparing hypnosis to structured-attention control, hypnosis showed
a reduction in hot flash frequency and overall reduction in severity by week 6 and continuing into week 12.'%

Approaching the efficacy of HT, hypnotherapy reduced hot flashes by 80%, and participants reported high treatment
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satisfaction.'” Like CBT, lack of availability may limit the utility of clinical hypnosis, but newer online self-
management programs may make hypnotherapy more accessible.'®!

Pharmacologic Therapies.

Selective Serotonin Reuptake Inhibitors (SSRIs) and Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs).

Multiple clinical trials have identified therapeutic effects of SSRIs and SNRIs in treating VMS. In the practical setting,
these benefits must be weighed against the dose-dependent significant adverse effects such as dry mouth, nausea,
constipation, decreased libido, and weight gain.'®® Additionally, because SSRIs and SNRIs may lead to inhibition of
cytochrome P450 enzyme pathways (CYP450: CYP2D6), special consideration should also be given to potential
medication interactions when prescribing these medications.?

Low dose paroxetine is currently the only US FDA-approved nonhormone treatment of moderate-to-severe VMS. %3
Taken at a dose of 7.5mg daily, paroxetine has shown improvements in VMS frequency and severity, as well as
improvement in sleep disruption without negative effects such as decreased libido or weight gain.'®*'%® After 4
weeks of use, women taking paroxetine 7.5mg daily had 33% fewer hot flashes compared to 23% for those using
placebo.'?® This benefit continued through 12 weeks of use but was not statistically significant at 24 weeks.'*® Because
of CYP2D6 inhibition, paroxetine should be used with caution in breast cancer patients taking tamoxifen.'"’

Venlafaxine, an SNRI, is one of few nonhormone agents that has been studied head-to-head against HT in an RCT.'*®
The study showed that venlafaxine 75mg daily was as effective as low-dose oral estradiol (0.5 mg daily) in reducing
frequency of hot flashes, with a reduction of 1.8/day versus 2.3/day, respectively.'”® However, dose escalation of estradiol
was not performed in this study, which might have been expected to improve hot flashes by 77% on average.”® One
particular advantage of venlafaxine is that it does not interact with the CYP450 system and therefore can be safely
prescribed in tamoxifen users.'?’

Other SSRI/SNRIs available for consideration in VMS treatment include citalopram, escitalopram, and desvenlafax-
ine, each having shown statistically significant improvement in VMS in multiple meta-analyses and systematic
reviews.'% ! Others including sertraline and fluoxetine have not shown statistically significant results and therefore
may not be the first-choice options.'*%!"?

Gabapentinoids.

Gabapentin is a gamma-aminobutyric acid (GABA) analogue that shows promising efficacy in relieving VMS.'"?
Initially used in the 1990s for treatment of seizures, gabapentin’s use has since broadened to neuropathic pain, various
mood disorders, and essential tremor.''* The mechanism underlying gabapentin and pregabalin’s effect on VMS is not
well understood, but it is hypothesized that they reduce the hyperadrenergic response and widening of the hypothalamic
thermoregulatory neutral zone.'" Currently, clinical guidelines from American, European, and Asian countries support
the use of these two medications as nonhormone alternatives in managing VMS 83102115

In a recent systematic review and meta-analysis of 19 RCTs and 2 randomized cross-over studies, gabapentin was
found to reduce hot flash frequency after just 4 weeks of treatment in postmenopausal women, including breast cancer
survivors, but there was no difference in hot flash duration.''® The recommended total daily dose of gabapentin for this
indication is 900 mg/day split between three 300 mg doses.’® Although promising, gabapentin is inferior to estrogen
therapy in reducing hot flash frequency and severity.''® It may be a preferred nonhormone option in women with other
indications for its use, including migraine and sleep disorders.

Oxybutynin.

Oxybutynin is an anticholinergic, antimuscarinic medication that the US FDA approved for the treatment of urge
incontinence overactive bladder.''® A 12-week, multicenter, double-blind, placebo-controlled Phase II clinical trial
comparing 15 mg extended-release oxybutynin to placebo showed significant reductions in frequency and severity of
moderate-to-severe VMS through week 12 in the oxybutynin users.''® Women receiving oxybutynin reported improve-
ment in VMS, sleep, and quality of life at 4 weeks, with persistent efficacy at 12 weeks.''® At a dose of 15 mg,
oxybutynin was associated with side effects including dry mouth and urinary difficulties. A subsequent trial utilizing
lower doses of 2.5 or 5 mg twice a day showed a reduction in hot flash frequency and severity with fewer side effects.''’

Oxybutynin should be used with caution in older women due to anticholinergic side effects including the potential risk
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for impaired cognition.''®!'"” However, use in young women experiencing VMS is a reasonable and effective option,
especially for women who also suffer from overactive bladder symptoms.

Clonidine
Clonidine is a centrally acting o-adrenergic agonist that reduces norepinephrine release and potentially raises the
sweating threshold set by the hypothalamic regulatory center.'*® In a randomized, double-blind, controlled trial of 110
women with a history of breast cancer, those who received 0.1 mg transdermal clonidine patch reported a 20% reduction
in VMS compared to placebo.'?! These findings were replicated in a second study where 149 postmenopausal women
reported a reduction in frequency of hot flashes by 38% after 8 weeks compared to 24% reduction with placebo.'** Both
studies revealed that clonidine was associated with significant side effects such as dry mouth, constipation, pruritus, and
drowsiness.'?""'** Overall, the limited efficacy and significant side effects limit the clinical use of clonidine for VMS
management.

Non-Pharmacologic Therapies.

Stellate Ganglion Block.

Stellate ganglion block (SGB) is a nonhormone treatment option for VMS. The stellate ganglion is a cluster of
sympathetic nerves in the lower-cervical and upper-thoracic area, encompassing the C6 region of the anterior cervical
spine.'*® By administering a local anesthetic such as lidocaine under fluoroscopic and ultrasonographic guidance, SGB
has been used for the past 50 years as a targeted treatment for pain syndromes such as migraine, upper extremity and
upper body pain, as well as complex regional pain syndromes.124 While data show that SGB may improve VMS, the
mechanism is unclear. Several small studies have shown that, whether approached unilaterally or bilaterally, SGB
reduces hot flash severity by 45% to 90% in about 4-24 weeks.'?**'** In an RCT of bupivacaine SGB compared to sham-
control, only those who suffered moderate-to-severe VMS had significant reduction in symptom frequency.'*> Most
studies reported no significant adverse events, although there are rare risks associated with the injection itself.'** These
complications can include damage to the surrounding areas, such as the vasculature, neural tissue, esophagus, or
trachea.'** Risk of complications can be mitigated with imaging guidance. The use of SGB in clinical practice is limited
by high cost and limited availability.

Complementary Therapies.

Isoflavones, most commonly consumed in soy, are phytochemicals within a group of nonsteroidal compounds that bind to
estrogen receptors.'*® They possess both estrogen-agonist and estrogen-antagonist properties due to varying affinity for
different estrogen receptors.'> Common examples include genistein and daidzein that are found in high amounts in soy
products, among other foods.'?® A systematic literature review of 17 RCTs showed conflicting data for dietary
consumption of genistein 54 mg daily in VMS treatment, and isoflavone use has significant side effects including
bloating, flatulence, and diarrhea.’®!?”

Acupuncture is a potential non-medication alternative for the treatment of VMS. It is a form of Chinese medicine in
which small needles are inserted into the skin, targeting specific areas to balance the flow of energy in the body.'*® Unlike
traditional acupuncture, sham acupuncture is the placement of needles in unrelated points on the body without piercing
the skin.'?®

compared head-to-head, acupuncture is not superior to sham acupuncture.

Many clinical trials have suggested that while acupuncture is superior to no treatment for VMS, when
128

New and Novel Therapies for VMS Treatment

Estetrol (E4)

Estetrol (E4) is a natural human fetal estrogen with selective action in the tissues that works by activating nuclear
estrogen receptor oo (ERa) leading to a cascade of coregulator activators and repressors similar to estradiol (E2) and
estriol (E3) but in a different pattern than tamoxifen or raloxifene.'”” In mouse models, it acts synergistically with
endogenous estrogens in bone, vasculature, vaginal tissues, and endometrium with fewer effects on the liver and breast
than E2.'%° In an early human trial evaluating escalating doses of E4 from 2 mg to 10 mg over a period of 8 weeks, E4
use appeared to be safe without any evidence for significant adverse events.'*° Although VMS frequency seems to be
reduced with as low as 2 mg E4, a minimum dose of 15 mg was needed to reduce VMS severity.'*>'*° Currently
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marketed as a contraceptive agent, the possibility of an improved safety profile compared to E2 makes E4 a promising
future option for VMS treatment.

Neurokinin B Antagonism (NK3R Antagonists)

Our understanding of VMS pathophysiology has expanded with the identification of specialized hypothalamic KNDy
neurons that utilize neurokinin B (NKB) signaling on neurokinin 3 receptor (NK3R)."*! This signaling pathway appears
influential in the development of hot flashes within the hypothalamic thermoregulatory neutral zone."*' Through NK3R
antagonism, the signaling pathway can be disrupted and potentially attenuate VMS.

Several NK3R antagonists are in Phase 3 and 4 trials.'*' In a 12-week double-blind study comparing varying
doses of fezolinetant (15, 30, 60, or 90 mg twice daily or 30, 60, or 120 mg daily) to placebo, 93% of women in
the active medication arm showed improvement in moderate-to-severe VMS compared to 39% of women
receiving placebo.'’? Even more promising is its rapid onset: the mean duration of treatment to achieve a 50%
reduction in VMS was about 8.4 days for the 15 mg BID dose and 2.2 days for 90 mg BID dose, compared to an
average of 6 to 8 weeks for HT to provide adequate symptom relief.'”'*? Adverse events were generally mild and
not dose dependent, the most common being nausea, upper respiratory tract infection, headache, diarrhea, urinary
tract infection, and cough.'*?

Another novel selective antagonist of the neurokinin pathway focusing on NK1 and NK3 receptors is NT-
814."** In RELENT-1, a 14-day, Phase II, RCT of the safety and efficacy of 50, 100, 150, and 300 mg daily of
NT-814, women who received the 150 mg dose had an 84% reduction in hot flashes compared to 37% in the
placebo group. The women who received other doses of the active medication had a 20-60% reduction in their hot
flashes.'** SWITCH-1 was a 12-week, phase IIb, double-blind RCT designed to assess optimal dosing of NT-814
using the doses 40, 80, 120, or 160 mg daily compared to placebo.'*> All groups showed promising reductions in
VMS compared to placebo, with the greatest improvements in the 120 and 160 mg groups after 12 weeks with 7.8
and 6.9 fewer moderate/severe VMS per day, respectively.'*> Similar to the NK3R antagonists, no serious adverse
events were reported.'?’

Conclusion

Despite the high prevalence, significant impact on quality of life, and a variety of safe and effective treatment options,
VMS remain undertreated. HT remains the gold-standard, most effective treatment for VMS, but many symptomatic
women do not use it for a variety of reasons, including perceived safety concerns. The benefits of HT outweigh the risks
for healthy women under age 60 and/or within 10 years from their FMP. While HT use is a consideration for a majority
of symptomatic, healthy, and recently menopausal women, nonhormone options may be utilized for women with
contraindications to HT use, or for those who prefer to avoid HT use for any reason. Emerging therapies may provide

additional options for women with bothersome VMS.
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