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ABSTRACT

Perimenopause and menopause are crucial life transitions marked by hormonal changes, leading to symptoms like menstrual
irregularities, hot flashes, mood swings, osteoporosis, and cardiovascular risks. Symptom prevalence varies by region and ethnicity,
influenced primarily by fluctuations in estrogen, progesterone, FSH, and inhibin. Hormone replacement therapy (HRT) remains the
most effective treatment for vasomotor and genitourinary symptoms, with options like estrogen therapy, combined HRT, and tissue-
selective estrogen complexes (TSECs). For those unable to take hormones, non-hormonal treatments such as SSRIs, SNRIs,
gabapentin, and clonidine provide relief. Emerging therapies like neurokinin receptor antagonists and stellate ganglion block (SGB)
show promise in symptom control. A multidisciplinary approach that integrates medical, psychological, and lifestyle strategies can
ensure a smoother transition through menopause and improve the quality of life for affected individuals. While pharmacotherapy
offers significant benefits, personalized treatment plans considering individual risk factors, evolving health needs, and patient
preferences are essential for optimizing long-term outcomes and overall well-being.
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INTRODUCTION

he term Perimenopause means "around menopause"

which refers to the time during which female body

makes the natural transition to menopause, marking
the cessation of the reproductive years. Perimenopause is
also known as menopausal transition. Females go through
perimenopause at different ages. Signs of progression
toward menopause, such as menstrual irregularity,
sometime in 40s. But some women notice changes as early
as their mid-30s’. Perimenopause, or the menopausal
transition, encompasses that period during which
physiologic changes mark progression toward a woman’s
final menstrual period (FMP). This phase begins with the
onset of menstrual irregularities and continues until a
woman reaches menopause, or one year after amenorrhea
has occurred?.

Menopause is the time in women's lives when menstrual
periods stop permanently, and they are no longer able to
bear children. Menopause is defined as the permanent
cessation of menstruation and ovulation®4 World
Menopause Day is celebrated on 18™ October every year.
Medical professionals often define menopause as when a
woman has not had any menstrual bleeding for a year®. It
may also be defined by a decrease in hormone production
by the ovaries®. After 12 months of amenorrhea without
pathological etiology, menopause is considered “natural”
or “spontaneous.” Menopause can also be induced by
surgical or pharmacological means. It occurs naturally
between the ages of 42 and 58 and is a consequence of
reproductive senescence 7.

EPIDEMIOLOGY

The prevalence of transition of females from the
reproductive phase to the menopausal phase is estimated

to be about 50 million cases worldwide annually®. In 1990
there were 467 million post-menopausal women in the
world, by 2030, menopausal women are projected to
increase to 1.2 billion worldwide!?.

The prevalence of menopausal symptoms differs in women
according to areas and countries where they live,
the menopausal symptoms range from 74% of women in
Europe, 36-50% in North America, 45-69% in Latin America,
and 22-63% in Asia’’2. In India, the transition from
reproductive age to menopause typically occurs between
45 and 55 years of age. Approximately 14.66% of women
aged 30 to 49 are in menopause, with higher rates in rural
areas (15.96%) compared to urban areas (12.19%). The
prevalence of menopause does not vary by race.
The ethnic differences in the symptoms experienced during
the menopausal transition were noted. Asian women had
experienced the smallest number of menopausal
symptoms compared with all other ethnic groups, but
African American women had experienced the largest
number  of menopausal symptoms compared  with
other ethnic groups®3.

PERIMENOPAUSE TO MENOPAUSAL TRANSITION

Perimenopause to menopausal transition is a natural and
inevitable process that occurs in every woman's life. Studies
of the menopausal transition have taught us a great deal
about the changes that occur in populations of women from
cohorts around the world*'’. Perimenopause, or the
menopausal transition, begins with menstrual irregularities
and continues until menopause (1-year after amenorrhea).
It includes early (mostly regular cycles) and late
(amenorrhea =60 days) transition stages'®. The stages of
reproductive aging have been well described with the
acronym STRAW?2l,  Table. 1 shows phase of
perimenopausal to menopausal transition.
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CHANGES THAT OCCUR IN THE PERIMENOPAUSAL AND
MENOPAUSAL PHASE

1.

COMMON CHANGES IN THE PERIMENOPAUSAL
PHASE: Throughout the perimenopausal to
menopausal transition, some subtle and some not-so-
subtle changes in the body that may take place during
the perimenopausal phase are as follows:

Irregular periods: As ovulation becomes more
unpredictable, the length of time between periods may
be longer or shorter, flow may be light to heavy and
cycles may be skipped?2.

e Hot flashes and sleep problems: Hot flashes are
common during perimenopause. The intensity, length,
and frequency vary. Sleep problems are often due to
hot flashes or night sweats, but sometimes sleep
becomes unpredictable even without them?3,

Mood changes: Mood swings, irritability, or increased risk
of depression may happen during perimenopause. Vaginal
and bladder problems: When estrogen levels diminish,
vaginal tissues may lose lubrication and elasticity, making
intercourse painful. Low estrogen may also leave be more
vulnerable to urinary or vaginal infections. Increased risk of
osteoporosis, Urinary urgency?* and Breast tenderness®.

Final menstrual period (FMP) |

Table 1: Perimenopausal to menopausal transition V
s | 4| 3 | 1 +1 I
Terminology Reproductive Menopausal transition Postmenopause
early ‘ peak ‘ late early ‘ late early | late
perimenopause
Duration of stages variable variable @ @ Until
4 Years | demise
Menstrual cycle Variable to | Regular | Variable cycle | = 2 skipped None
regular length (>7 | cycles and an
days different | interval of
from normal) | amenorrhea
(= 60 days)
endocrine Normal FSH ‘ FSH NFSH MFSH

COMMON CHANGES IN THE MENOPAUSAL PHASE

The incidence of cardiovascular disease among
menopausal women significantly increases after
menopause. Specifically, the risk of coronary heart
disease is two to threefold higher for postmenopausal
women compared with premenopausal women of the
same age?6?7,

Vaginal dryness, pain, itching, or discomfort during sex,
hot flushes, sudden feelings of hot or cold in face, neck,
and chest which can make menopausal women feel
dizzy?®. Difficulty sleeping, which may be a result of
night sweats makes menopausal women feel tired and
irritable during the day?’.

Memory lapses, brain fog, and poor concentration
during menopause are often mistaken for stress. Up to
62% of women experience these due to estrogen
decline, sleep issues, and anxiety?’.

Hair loss: During perimenopause, hair can become
thinner and grow slower than previously experienced
due to adecline in progesterone and estrogen. A decline
in these two hormones triggers male hormones; these
hormones can make hair follicles shrink which causes
hair loss?8.

e Urinary Tract Infections: During menopause, some
women may experience more urinary tract infections.
Lowered levels of estrogen and changes in the urinary
tract make women more susceptible to infection?*%,

e Headaches, migraines, muscle aches, joint pains,
weight gain, and skin changes including dry and itchy
skin3L.

Breast soreness. This may be in both breasts or just one and
may feel different from the ‘usual’ discomfort associated
with the period. The soreness can feel sharp or be a
throbbing or burning sensation 32, Figure 1 shows different
symptoms of Perimenopausal and menopausal phase

HORMONAL CHANGES IN MENOPAUSAL TRANSITION

e FSH: FSH, produced by the pituitary gland, fluctuates
during menopause, affecting estrogen levels.
Postmenopausal FSH is 10-15 times higher, while LH
rises 3—5 times. Inhibin decline may directly indicate
reduced ovarian reserve3336,

e Inhibin: Inhibins are glycoprotein hormones made up of
disulfide-linked subunits linked to either a BA-subunit
(inhibin A) or a BB-subunit (inhibin B), and secreted
under the influence of FSH and LH. One of the first
hormonal changes is a decrease in a hormone called
inhibin 373°, The ovary makes inhibin and it tells the
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pituitary gland to make less follicle-stimulating
hormone (FSH)*°. As inhibin levels go down, FSH levels
go up. The changes in blood levels of these hormones
can be found months to years before a woman begins
the transition to menopause**?,

e Progesterone: Progesterone is an endogenous steroid
hormone that is commonly produced by the adrenal
cortex as well as the gonads, which consist of the
ovaries and the testes. Progesterone is also secreted by
the ovarian corpus luteum during the first ten weeks of
pregnancy, followed by the placenta in the later phase
of pregnancy®®. As a woman ovulates less often,
progesterone levels may remain low, causing a missed
menstrual period.

e AMH - Antimillerian hormone (AMH), like inhibin, is
made by the ovaries. As a woman ages, her AMH levels
drop and are not detectable a few years before a female
enters menopause®®.

e It is important to understand that hormonal changes
vary from woman to woman. While high FSH and low
AMH and inhibin levels are often seen in the
menopause transition, there is no one specific blood
test that can predict or diagnose that a woman is in the
menopause transition.

PHARMACOTHERAPY AND LIFESTYLE CHANGES

Pharmacotherapy for perimenopausal and menopausal
symptoms typically focuses on relieving specific symptoms
such as hot flashes, mood changes, and vaginal dryness. It is
important to note that not all females will require
pharmacological treatment, as many can manage their
symptoms with lifestyle changes and non-pharmacological
interventions.

LIFESTYLE CHANGES: Lifestyle changes play a significant role
in managing the physical and emotional symptoms of
menopause. These changes can help improve overall well-
being, alleviate specific symptoms, and promote better
health during this life transition. Here are some lifestyle
changes that can be beneficial during menopause:

e Healthy diet*: Maintain a balanced diet rich in fruits,
vegetables, whole grains, lean proteins, and low-fat
dairy products. Increase calcium and vitamin D intake
to support bone health. Limit caffeine and alcohol, as
they can exacerbate hot flashes and sleep disturbances.

e Regular Exercise®®: Engage in regular physical activity,
including cardiovascular exercises (e.g., walking,
jogging, swimming), strength training, and flexibility
exercises. Exercise can help manage weight, improve
mood, reduce hot flashes, and promote heart and bone
health.

e  Weight Management®’: Maintaining a healthy weight
can help reduce the risk of various health issues,
including heart disease and joint problems. Hormonal
changes during menopause can sometimes lead to

weight gain, so monitoring calorie intake and staying
active is crucial.

e  Stress Reduction®: Practice stress-reduction
techniques such as mindfulness, yoga, meditation,
deep breathing exercises, or progressive muscle
relaxation to manage stress and anxiety.

e Adequate Sleep*: Prioritize good sleep hygiene to
improve the quality and duration of sleep. Create a
comfortable sleep environment and establish a regular
sleep schedule. Staying active by playing sports or
exercising may help with staying asleep during the
night, improve sleep quality and insomnia, and make
sleep deeper.

e Hydration®®: Stay well-hydrated by drinking plenty of
water throughout the day. Reducing caffeine intake,
especially in the afternoon and evening, can help with
sleep.

e Smoking Cessation®: Smoking is associated with an
increased risk of osteoporosis, heart disease, and other
health issues that can be exacerbated during
menopause, hence smoking cessation can help prevent
these mentioned medical conditions.

e  Alcohol Moderation®?: Limit alcohol consumption, as it
can worsen hot flashes and increase the risk of breast
cancer.

e  Vaginal Health®3: For vaginal dryness and discomfort,
consider using water-based lubricants or moisturizers
to ease discomfort during sexual activity.

e Regular Health Screenings®*: Continue to attend
routine check-ups with healthcare provider for
preventive health screenings and discussions about
menopausal symptoms.

e Social Support®: Maintain strong social connections
with friends and family for emotional support during
this transition.

Remember that every woman's experience of menopause is
unique, and what works for one may not work for another.
Therefore, a healthcare provider must plan a personalized
plan tailored to specific needs and concerns. Lifestyle
changes, combined with medical treatments or
interventions, can help navigate the challenges of
menopause and maintain good health and well-being.

PHARMACOTHERAPY

Pharmacotherapy, or the use of medications, is one
approach to managing perimenopausal symptoms. The
choice of therapy depends on the specific symptoms, their
severity, and the individual's medical history. Below are
some of the common pharmacotherapies used to address
these symptoms:

1. Hormone Replacement Therapy (HRT): Hormone
replacement therapy is one of the most effective ways
to manage perimenopausal and menopausal
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symptoms, particularly those related to hormonal b. Combined HRT: - For women who have not undergone
fluctuations. It primarily involves the use of two types hysterectomy, a combination of estrogen and progestin
of hormones: estrogen and progestin®®. is often prescribed. Combined HRT can effectively
relieve menopausal symptoms while protecting the
Estrogen Therapy: - Estrogen represents the most . . P ymp . P g.
. uterine lining. There are mainly 2 types of Combined
effective treatment for menopausal vasomotor . L
. . L . HRT, which can be administered. They are as below:
symptoms and related issues including impaired sleep,
irritability, and decreased quality of life. Except for the c¢. Sequential Combined Hormone Replacement Therapy
0.14 mg ultra-low-dose estradiol patch, all systemic (HRT): Sequential combined HRT involves estrogen
estrogen formulations are approved for the treatment followed by progestin to relieve perimenopausal
of vasomotor symptoms. Various studies have shown symptoms, regulate cycles, and prevent endometrial
that when adequate progestogen is combined with hyperplasia. Its wuse should be individualized,
estrogen, the risk of endometrial neoplasia is not higher considering risks and benefits, with regular monitoring
than in untreated women. Estrogen can be by a healthcare provider®®,
administered in various forms, including oral pills, . .
8 P d. Continuous Combined Hormone Replacement

transdermal patches, topical creams, and vaginal rings.
These treatments help alleviate symptoms like hot
flashes, vaginal dryness, and mood swings. They work
by replenishing the declining levels of estrogen in the

Therapy (HRT): Continuous combined HRT provides
estrogen and progestin to relieve menopausal
symptoms and reduce endometrial hyperplasia risk.

body, thus addressing the underlying hormonal Treatment should be personalized, considering risks
imbalances®®8. Table. 2 shows different Estrogen and benefits, with regular monitoring by a healthcare
therapy. provider for safety and effectiveness®*®°. Table 4 shows
the continuous combined HRT Regimen.
Table 2: Estrogen Therapy

Estrogen Type Dose Duration Method
Estradiol (Oral) 0.5-2 mg daily Continuous or - Starting dose often low, then adjusted based on

Cyclic response

- Cyclic dosing: 21 days on, 7 days off for
menstruation

Estradiol 0.025-0.1 mg/24 hours = Continuous or Patch changed 1-2 times per week

(Transdermal Patch) Cyclic

Estradiol 1.25-2.5 mg daily Continuous or Applied to skin, usually on arms or legs

(Topical Gel/Cream) Cyclic

Estradiol (Vaginal = 0.01-0.1 mg daily Continuous or - Used for local vaginal symptoms, lower systemic

Cream/Tablet/Ring) Intermittent absorption

- Often used continuously, but can be cyclic

Continuous or
Cyclic

Conjugated Estrogens
(Oral)

Estropipate (Oral)

0.3-1.25 mg daily Similar dosing to estradiol

Continuous or
Cyclic

0.625-2.5 mg daily Similar to conjugated estrogens

0.5-2 mg daily Continuous Used for local vaginal symptoms, lower systemic

absorption

Estriol (Vaginal Cream)

Continuous or
Cyclic

Ethinyl Estradiol (Oral) 10-50 mcg daily Commonly used in combined oral contraceptives

Table 3: Sequential Combined HRT Regimen>%%3

Day Medication Dose Route Administration
1-14 Estrogen (Conjugated = 0.625-2 mg/day Oral or Daily
Estrogens or Estradiol) Transdermal
15-25 Estrogen + Progestogen Estrogen: 0.625-2 mg/day Oral Daily
Progestogen: 5-10 mg/day
(Medroxyprogesterone Acetate) or
200-300 mg/day  (Micronized
Progesterone)
26-28/30 No Medication - - Stop both medications
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a.

Table 4: Example Continuous Combined HRT Regimen®+5°

Stellate Ganglion Block (SGB) may help reduce hot
flashes by blocking sympathetic nerve activity. While
studies suggest its potential benefits, more research is
needed to confirm its effectiveness and long-term
safety in menopausal women’%72,

SGB may improve sleep by reducing pain and stress,
which can affect menopausal women. It may also
enhance mood and emotional well-being by modulating
the sympathetic nervous system, potentially alleviating
anxiety and PTSD symptoms 37>, SGB for menopause
uses lidocaine for quick relief, bupivacaine for longer
effects, and sometimes corticosteroids or epinephrine
for enhanced benefits®.

A small RCT on 40 postmenopausal women found
stellate ganglion block significantly reduced moderate
to severe hot flashes compared to placebo. While
overall vasomotor symptoms were similar between
groups, active treatment led to greater improvement in
symptom frequency and severity.”” As research in this
area continues to evolve, SGB may emerge as a

promising  option for menopausal symptom
management.
ANTIDEPRESSANTS AND MOOD  STABILIZERS:

Perimenopause can bring about mood disturbances,
such as irritability, anxiety, and depression’.
Antidepressants and mood stabilizers can help manage
these emotional fluctuations®°.

Selective Serotonin Reuptake Inhibitors (SSRIs) or
Serotonin-Norepinephrine  Reuptake Inhibitors
(SNRIs): - Medications in these classes, such as
fluoxetine, sertraline, and venlafaxine, may be
prescribed to stabilize mood and alleviate symptoms
of anxiety and depression®..

Mood Stabilizers: - In some cases, mood-stabilizing
medications like lithium or valproic acid may be
considered to help manage mood swings and
irritability®2

NON-HORMONAL OPTIONS: For women who cannot or
prefer not to use hormone therapy, non-hormonal
options are available to manage perimenopausal
symptoms®3.

Gabapentin and Pregabalin: These anticonvulsant
medications are found to be effective in reducing the
frequency and severity of hot flashes in some women.

Route Administration
Oral Daily

Day Medication Dose
1-28  Estrogen + | Estrogen: 0.625-2 mg/day
Progestogen
Combination Progestogen: 2.5-5 mg/day (Medroxyprogesterone Acetate) or
100-200 mg/day (Micronized Progesterone)
e. Stellate Ganglion Block Method

- They work by affecting the central nervous system,
which can help regulate temperature control®.

b. Clonidine: This antihypertensive medication may be
used to alleviate hot flashes and other vasomotor
symptoms. - It affects the brain's regulation of blood
vessels and can help reduce the severity of hot
flashes®.

OTHER THERAPY OPTIONS

Local Estrogen Therapy: Local estrogen therapy (creams,
tablets, rings) effectively treats vaginal dryness, itching, and
pain with minimal systemic risks, directly targeting vaginal
tissues for symptom relief86-28,

Osteoporosis Medications: Declining estrogen during
perimenopause accelerates bone loss, increasing
osteoporosis risk. Bisphosphonates like alendronate and
zoledronic acid improve bone density and reduce
fractures®. Denosumab, a RANKL-targeting monoclonal
antibody, is an alternative. SERMs like raloxifene protect
bones while lowering breast cancer risk, ensuring
comprehensive bone health management®. Calcitonin,
though less commonly used, inhibits osteoclasts and
provides pain relief in vertebral fractures®.

BENEFITS OF PHARMACOTHERAPY

1. Relief from Vasomotor Symptoms®*: Pharmacotherapy
effectively reduces vasomotor symptoms like hot flashes
and night sweats during menopause. HRT, particularly
estrogen, is the most effective treatment. For women
unable to use HRT, SSRIs, SNRIs, and gabapentin offer
effective non-hormonal alternatives, improving symptom
control and quality of life.

2. Mood Stabilization and Mental Health®-%: Hormonal
fluctuations during menopause contribute to mood
disorders like depression and anxiety. HRT, particularly
estrogen, stabilizes mood, while SSRIs and SNRIs help
manage emotional symptoms. These medications also
alleviate vasomotor symptoms, providing dual benefits. A
personalized approach ensures effective treatment,
enhancing mental health and overall well-being during the
menopausal transition.

3. Bone Health and Osteoporosis Prevention®®°’: Estrogen
decline during menopause accelerates bone loss, increasing
osteoporosis and fracture risk. HRT improves bone density,
while bisphosphonates like alendronate and zoledronic acid,
along with denosumab, offer alternatives. SERMs such as
raloxifene enhance bone health and lower breast cancer
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risk. These treatments strengthen bones and reduce
fracture incidence effectively.

4, Improved Vaginal and Urinary Health® - 100;

Pharmacotherapy helps manage genitourinary symptoms of
menopause, including vaginal dryness and urinary urgency.
Vaginal estrogen therapy restores the vaginal epithelium,
improves lubrication, and strengthens the urethral lining.
Non-hormonal options like moisturizers and lubricants offer
relief for those avoiding estrogen. These treatments
enhance comfort and reduce urinary discomfort in
menopausal women.

5. Cardiovascular Health!°1%2; Menopause increases
cardiovascular risks due to estrogen deficiency, affecting
lipid metabolism and vascular function. Early HRT improves
lipid profiles and reduces arterial stiffness, but its benefits
decline with age. Delayed initiation or pre-existing heart
conditions may limit effectiveness, requiring alternative
strategies for cardiovascular protection and symptom
management in menopausal women.

6. Enhanced Sleep Quality!®>%: Menopausal sleep
disturbances worsen with vasomotor symptoms and mood
disorders. HRT reduces night sweats, while SSRIs, SNRIs, and
gabapentin help anxiety, depression, and pain, improving
sleep quality, duration, and overall well-being.

7. Prevention of Long-term Health Risks;
Pharmacotherapy during menopause helps reduce long-
term health risks linked to hormonal decline. HRT lowers
osteoporosis-related fracture risk and may delay
cardiovascular diseases if started early. SERMs like raloxifene
protect bone health and reduce estrogen receptor-positive
breast cancer risk. These benefits make pharmacotherapy
crucial for managing symptoms and preventing future
complications.

8. Personalized Symptom Management!%:
Pharmacotherapy adapts to individual needs, combining
hormonal, non-hormonal, and lifestyle treatments for
personalized menopausal care, ensuring safe, effective
symptom management based on severity, risk factors, and
personal preferences.

Pharmacotherapy is vital for managing perimenopausal and
menopausal symptoms, but careful assessment of risks is
crucial. Individual responses vary, and hormone
replacement therapy (HRT) carries potential risks like breast
tenderness, bloating, headaches, mood changes, and an
increased risk of certain cancers. Non-hormonal treatments
and bone health medications also have side effects,
necessitating personalized, well-monitored treatment to
ensure safety and effectiveness.

RECENT ADVANCES

In recent years, advances in pharmacotherapy have
provided innovative options for managing perimenopausal
and menopausal symptoms. These developments focus on
improving efficacy, reducing side effects, and offering
tailored approaches to address individual needs. Below are
the key recent advancements:

1. Tissue-Selective Estrogen Complexes (TSECs): TSECs
combine estrogen with drugs like bazedoxifene to relieve
vasomotor symptoms, support bone health, and reduce
endometrial hyperplasia risk, offering a safer alternative for
women intolerant to progestins0%110,

2. Neurokinin Receptor Antagonists: Neurokinin-3 receptor
antagonists like fezolinetant offer non-hormonal relief for
vasomotor symptoms by targeting hypothalamic pathways,
benefiting women who cannot use hormones and showing
efficacy with minimal side effects!11114,

3. Advances in Hormone Replacement Therapy (HRT):
Modern HRT uses low-dose transdermal estrogen and
micronized progesterone for safer, steady hormone levels,
reducing  thromboembolism, breast cancer, and
cardiovascular risks, while ultra-low-dose formulations
minimize adverse effects!!>16,

5. Personalized Medicine and Genetic Testing: Advances in
pharmacogenomics have opened the door to personalized
medicine, where genetic testing helps determine the most
suitable therapies based on an individual’s genetic profile.
This approach minimizes adverse effects and maximizes
treatment efficacy, ensuring a tailored approach to
managing menopausal symptoms*'’.

CONCLUSION

Perimenopause and menopause are natural phases in a
woman’s life that bring significant hormonal changes,
impacting everything from mood and bone health to heart
health and vasomotor symptoms. Managing these shifts
requires a tailored approach, blending medications and
lifestyle changes. Hormone replacement therapy (HRT) is
the most effective treatment, but for those who cannot use
hormones, alternatives like SSRIs, SNRIs, gabapentin, and
clonidine provide relief. Innovative therapies such as
neurokinin receptor antagonists and stellate ganglion block
(SGB) show great promise for easing symptoms. Alongside
treatments, adopting a healthy lifestyle—balanced
nutrition, regular exercise, stress management, and quitting
smoking—can greatly improve overall well-being. While
medications ease symptoms, a personalized care plan,
considering each woman’s health history and individual
needs, is key. Individual risk factors due to prolonged
pharmacotherapy should also be considered. With ongoing
research, new and safer treatment options continue to
emerge, empowering women to navigate menopause with
greater ease and confidence.
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