
Abstract
Menopause, a natural biological transition, significantly impacts women's health due to declining
estrogen levels. This hormonal shift contributes to metabolic syndrome, cardiovascular disease,
osteoporosis, vasomotor symptoms, mood disturbances, sleep disorders, and sexual dysfunction.
Management strategies include menopausal hormone therapy (MHT), nonhormonal medications,
and lifestyle interventions. While MHT remains the most effective treatment, risks such as breast
cancer and thromboembolism necessitate individualized approaches. Emerging treatments,
including estetrol and neurokinin 3 receptor antagonists, offer promising alternatives.
Comprehensive care involving screening, symptom tracking, and risk assessment is crucial for
improving postmenopausal quality of life.
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1. Introduction
Aging leads to reproductive decline in vertebrates, but certain whales and humans experience
menopause and live for years post-transition. Menopause, confirmed after 12 months without
menstruation (1), brings physiological changes affecting long-term health. In the U.S., it typically
occurs between 45 and 51 years, lasting 7 to 14 years. Women experiencing menopause before 42
have double the risk of stroke (2), and postmenopausal women face higher risks of stroke and
cardiac arrest, contributing to cognitive decline (3). Estrogen decline during menopause is linked to
mild cognitive dysfunction and may indicate early Alzheimer’s disease (AD) (4). It also triggers
chronic inflammation, accelerating ovarian and brain aging (5). Studying menopause is challenging
due to genetic, lifestyle, and environmental factors (6). Since rodents do not naturally undergo
menopause, models are used to simulate conditions.

Progesterone and estrogen (estrone [E1], 17β-estradiol [E2], and estriol [E3]) levels decrease during
menopause, but follicle-stimulating hormone (FSH) and luteinizing hormone (LH) levels rise (7). This
increases the risk of heart disease, osteoporosis, diabetes, stroke, and Alzheimer's disease (8), as
well as extra fat in the abdomen, cholesterol, and body mass index (9). Hormone replacement
therapy (HRT) trials, such as the Women's Health Initiative (WHI), Heart and Estrogen/Progestin
Replacement Study (HERS), and Women's Estrogen for Stroke Trial (WEST), show no significant
reduction in stroke or cognitive decline risks (10), and are associated with cardiovascular disease
and breast cancer, despite estrogen's anti-inflammatory benefits (11). 
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2. Menopausal transition process
The American Society for Reproductive Medicine's Stages of Reproductive Aging Workshop (STRAW)
divides a woman's reproductive life into seven stages, ranging from menarche to postmenopause (1).
In the U.S., 1.3 million women reach menopause annually, with the transition lasting up to 14 years.
Given that women’s life expectancy exceeds 80 years, many spend one-third of their lives
postmenopausal, facing immune, metabolic, and neurodegenerative risks (12). Additionally, 1%
experience premature menopause before 40. Genetics play a crucial role, and sex chromosome
abnormalities may contribute to ovarian failure (13,14).

Immune function, bone health, and cognition are all impacted by estrogen decline, whether it is
natural or the result of oophorectomy (15). Amenorrhea, elevated gonadotropins, and estrogen
deficiency before the age of 40 define premature menopause, which increases the risk of early
mortality, neurological diseases, sexual dysfunction, mood disorders, osteoporosis, ischemic heart
disease, and infertility (14). Environmental xenoestrogens such as Bisphenol A (BPA) and phthalates
disrupt estrogen activity and promote inflammation in the central nervous system (16). These
substances mimic or block hormones, resulting in epigenetic changes that deplete ovarian reserves
and shorten reproductive lifespan (17).

3. Systemic changes

3.1. Metabolic changes
Estrogen promotes fat breakdown, while testosterone encourages visceral fat accumulation.
Menopause increases free testosterone and abdominal fat while decreasing sex hormone-
binding globulin (SHBG).
This change increases the risk of diabetes, heart disease, and stroke by promoting insulin
resistance and metabolic syndrome (18).

3.2. Vasomotor symptoms
Hot flushes cause sudden warmth, palpitations, and sweating, leading to distress and sleep
disturbances.
Prevalence increases from 6–13% premenopause to 79% postmenopause (19). 
A more powerful indicator is elevated follicle-stimulating hormone (FSH) levels rather than
estradiol withdrawal (20).
Influenced by race, BMI, smoking, depression, and alcohol intake.

3.3. Mood and psychiatric changes
Psychological distress peaks in early menopause (28.9%) and declines postmenopause (22%) (21).
Major depressive episodes affect weight, sleep, and cognition, often going undiagnosed.

3.4.  Sleep disturbances
Sleep issues include difficulty falling asleep, early awakenings, and interruptions.
Factors include vasomotor symptoms, mood swings, stress, obesity, and metabolic syndrome.

3.5. Sexual concerns & contraception
Low estradiol leads to vaginal dryness; fluctuating testosterone affects libido (22).
Combined oral contraceptives (COCs) help manage symptoms but increase cardiovascular risks
(23).

3.6. Genitourinary symptoms
Vaginal dryness increases from 3% (reproductive stage) to 47% (postmenopause).
Estrogen decline weakens pelvic structures, causing infections, incontinence, and prolapse.

3.7.  Skeletal symptoms
Menopause accelerates bone loss, increasing fracture risk.
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FSH and gonadal peptides influence bone density (24).
Vitamin D and calcium supplementation are recommended.

4. Managing menopausal symptoms
Managing menopausal symptoms requires assessing overall health, symptoms, and risks for
conditions like heart disease and osteoporosis. Screening and preventive measures are essential.
Tracking menstrual history during perimenopause is crucial for identifying abnormal bleeding
before considering menopausal hormone therapy (MHT). Treatment includes lifestyle changes,
medications (hormonal and non-hormonal), and contraception assessment if needed.

Premature ovarian insufficiency increases health concerns for women and requires extensive
management. Until the typical menopausal age, MHT is advised (unless contraindicated) to lower
the risk of osteoporosis and heart disease (25). After weighing the advantages and disadvantages,
MHT is the most successful treatment and is usually safe (26). In women under 60, estrogen
treatment also aids in the management of osteoporosis or reduced bone density (27). 

4.1. Non-pharmacological approaches
Lifestyle changes such as regular exercise, weight control, and alcohol reduction increase overall
well-being but may not directly reduce symptoms. Hot flashes can be controlled and sleep quality
enhanced using cognitive behavioral treatment (CBT) (28).

4.2. Menopausal hormone therapy (MHT)
MHT improves mood, sleep, and cognitive function while successfully lowering hot flashes. The
MHT regimen consists of the following: 

Estrogen-only therapy (for post-hysterectomy women to prevent endometrial problems).
For women who have uterus, combined estrogen-progestogen therapy: 

Tibolone: Good for postmenopausal ladies, especially those who don't have much libido. 

Women should be informed about potential side effects like nausea and breast tenderness. A
follow-up after 6–12 weeks allows dosage adjustments, with annual reviews ensuring treatment
suitability (29). Cyclic MHT may cause regular vaginal bleeding, which typically stabilizes.
Persistent heavy bleeding after six months requires evaluation. MHT duration is individualized,
with counseling on long-term risks (Australasian Menopause Society).

4.2.1. Estrogen in MHT
The main component of MHT, estrogen, usually consists of conjugated equine estrogens or
estradiol (30). Estradiol comes in oral, transdermal, and gel formulations and is recommended
because it resembles natural estrogen. A low-to-medium dosage is used at the beginning of  
treatment and is modified according to symptoms. Genitourinary problems like vaginal dryness
and urinary tract infections are successfully alleviated with estrogen(31). Although systemic MHT
takes care of these problems, some women need extra low-dose vaginal estrogen (tablets,
pessaries, creams), meaning progestogen is not necessary (30).

4.2.2. Progestogens and combination therapy
Progestogens inhibit endometrial hyperplasia in women who have uterus. MHT type depending on
menopause status: 

Cyclic MHT: A progestogen given every 12–14 days for perimenopausal women.
For postmenopausal women, continuous combined MHT entails taking both hormones every
day. 

Cyclical MHT is recommended prior to switching to continuous medication after a year since
perimenopausal women on continuous MHT may develop irregular bleeding. There are other
progestogens with different characteristics, such as norethisterone, dydrogesterone, 

Cyclic MHT: Intermittent progestogen and continuous estrogen. 
Continuous combined MHT: Daily administration of both hormones. 
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drospirenone, and micronized progesterone (32). Compared to previous progestogens, micronized
progesterone and dydrogesterone may have a lower risk of breast cancer (33).

Progestogens, which contain norethisterone and estradiol, are sold as transdermal patches, oral
tablets, and capsules. An alternative is the levonorgestrel-releasing intrauterine device (IUD),
which provides contraception and relief from heavy bleeding and can be used with estrogen for up
to five years. Combination hormonal contraception, which relieves symptoms and regulates the
cycle, may be an option for women under 50.

4.2.3. Tibolone
Postmenopausal women with reduced libido benefit from using tibolone, a synthetic steroid with
estrogenic, progestogenic, and androgenic properties. The usual dosage is 2.5 mg per day; lesser
dosages can prevent bone fractures. Because of the danger of bleeding, tibolone should be
started a year after menopause. Due to the risk of stroke, it is not advised for women over 60 and
contraindicated in those with a history of breast cancer (34).

5.The risk of cardiovascular disease and MHT 
Menopause raises the risk of cardiovascular disease. According to the "timing hypothesis," which
postulates that there are cardiovascular advantages to commencing MHT early, women who begin
MHT before the age of 60 or within ten years after menopause had lower rates of heart disease
risk and mortality (35,36). MHT helps women with premature ovarian insufficiency but is not
advised for major heart disease prevention.

5.1. Contraindications to MHT
MHT is unsuitable for women with:

Unexplained vaginal bleeding
Breast or endometrial cancer history
Recent cardiovascular events (e.g., heart attack, stroke)
Blood clot disorders

Transdermal estrogen is a safer alternative for women with:
Atherosclerotic heart disease
Migraine with aura
Hypertension or high cholesterol
Increased blood clot risk
Liver disease

This individualized approach minimizes risks. Other contradictions for MHT are given in Table 1.

5.2. MHT-related risk
MHT hazards are minimal and exceeded by advantages for the majority of women under 60 or
within ten years after menopause (29). Table 1 lists the circumstances for which caution is advised
while prescribing MHT. 

Table 1. Menopausal hormone treatment (MHT) precautions

MHT contraindications Situations in which using MHT with caution is
advised

Hormone-dependent malignancies, such as
endometrial and breast tumors [NB1]. 
Unidentified vaginal hemorrhage
Acute venous thromboembolism [NB2] 
Acute cardiovascular event
Porphyria tarda cutanea
Severe liver damage

Previous myocardial infarction, transient ischemic attack, or
stroke [NB3] [NB4] 
Venous thromboembolism risk is high [NB3]. 
Liver disease in progress [NB3] 
Aura-accompanied migraine [NB3] 
Hypertriglyceridemia [NB3]
Diseases of the liver and kidneys [NB3] 
Age over 65 and no history of MHT use
High risk of breast cancer1
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NB1: Patients who have had stage 1 endometrial cancer treated can usually safely utilize MHT.
NB2: If the patient is anticoagulated, think about using transdermal estrogen for MHT. 
NB3: Transdermal estrogen is recommended for MHT; use cautious when taking oral estrogen. 
NB4: Using MHT is not contraindicated in cases of treated hypertension. 

5.3. Breast cancer risk
A higher incidence of breast cancer was associated with the combined MHT (medroxyprogesterone
acetate + conjugated equine estrogens) in the Women's Health Initiative studies. A decreased risk was
observed with estrogen-only therapy, indicating the role of progestogens (37). Higher risk is correlated
with longer MHT use (32). Micronized progesterone and dydrogesterone may be less likely to cause
breast cancer than older progestogens, according to observational research (33).

5.4. Blood clot risk
The liver's processing of oral estrogen raises the generation of clotting factors, which increases the risk
of venous thromboembolism (VTE) by two to three times while the absolute risk is still modest. More
research is required to determine whether the newer estrogens, such as estetrol and estradiol, have a
lower risk of clotting. Transdermal estrogen (patches, gels) is advised for women with a high
cardiovascular risk because it does not raise the risk of clots (38).

6. Nonhormonal treatment options
Nonhormonal drugs can treat symptoms in women who are unable or unwilling to take MHT; however,
they may have negative effects and do not provide the heart and bone benefits of estrogen. 
Table 2. Provides a list of typical dosages for nonhormonal drugs used to treat menopausal vasomotor
symptoms.

Table 2. Nonhormonal medications for symptoms related to vasomotor

Medication [NB1] The dosage Negative consequences

Serotonin and Noradrenaline Reuptake Inhibitors (SNRIs)

Desvenlafaxine 25–150 mg taken once a day

nausea, vertigo, and sexual dysfunction

Venlafaxine 37.5–150 mg taken orally each day

Selective Serotonin Reuptake Inhibitors (SSRIs)

Citalopram 10 to 20 mg taken orally each day

nausea, vertigo, and sexual dysfunctionEscitalopram 5 to 20 mg taken orally each day 

Paroxetine [NB2] 10 to 25 mg taken orally each day

Other Medications

Clonidine [NB3] 25 to 75 mg orally administered twice a day feeling faint, fatigue, and constipation                

Gabapentin 100 to 900 mg taken orally per day in three
separate doses 

fatigue, feeling faint, and probable
withdrawal symptoms

Oxybutynin [NB4] 2.5 to 5 mg taken twice a day orally weakened visual abilities, sleepiness, and dry
mouth

NB1: Clonidine is the only medication in the table that is not approved by the Therapeutic Goods Administration to treat
vasomotor symptoms. 
NB2: Tamoxifen and paroxetine shouldn't be used together as this reduces the effectiveness of tamoxifen by inhibiting
cytochrome P450 2D6. 
NB3: Due to the negative effects of clonidine, it is no longer advised to take it.
NB4: Oxybutynin may have positive effects for overactive bladder symptoms, but it may also have negative
consequences, especially on cognitive decline in older adults (28). 
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7. New & Emerging Treatments
Estetrol: A naturally occurring estrogen that may have less of an impact on the liver and breast (39).
Nonhormonal remedies for hot flashes include neurokinin 3 receptor antagonists. The fezolinetant
trial conducted in 2023 demonstrated good tolerability and efficacy (40).

8. Conclusion
A variety of health issues arise during menopause, necessitating specialized management techniques.
Although MHT relieves symptoms, it is important to assess risk factors including cardiovascular
hazards, thromboembolism, and breast cancer to guarantee safety. Nonhormonal substitutes, such as
gabapentin, clonidine, selective serotonin reuptake inhibitors (SSRIs), and serotonin-norepinephrine
reuptake inhibitors (SNRIs), provide extra symptom alleviation but do not have the preventive effects
of estrogen. Overall well-being is enhanced by lifestyle changes like stress management, exercise, and
food. New treatments like estetrol and neurokinin 3 receptor antagonists have the potential to be safer
and more efficient. Optimizing health outcomes for women going through menopause requires a
patient-centered approach that includes routine screening and individualized care.

References
Davis SR, Santoro N, Lambrinoudaki I, Lumsden M, Mishra GD, Pal L, Rees M, Simoncini T. Authors' reply: Communicating evidence-based
practice in menopause. Nature reviews Disease primers. 2015 Oct 1;1(1):1-3.

1.

Lisabeth L, Bushnell C. Stroke risk in women: the role of menopause and hormone therapy. The Lancet Neurology. 2012 Jan 1;11(1):82-91.2.
Stephens S, Kenny RA, Rowan E, Allan L, Kalaria RN, Bradbury M, Ballard CG. Neuropsychological characteristics of mild vascular cognitive
impairment and dementia after stroke. International journal of geriatric psychiatry. 2004 Nov;19(11):1053-7.

3.

Caldwell CC, Yao J, Brinton RD. Targeting the prodromal stage of Alzheimer's disease: bioenergetic and mitochondrial opportunities.
Neurotherapeutics. 2015 Jan 1;12(1):66-80.

4.

Yasui T, Maegawa M, Tomita J, Miyatani Y, Yamada M, Uemura H, et al. Changes in serum cytokine concentrations during the menopausal
transition. Maturitas. 2007 Apr 20;56(4):396-403.

5.

Santoro N. Perimenopause: from research to practice. J Women's Health (Larchmt). 2016;25(4):332–9. 6.
Rannevik G, et al. A longitudinal study of the perimenopausal transition: altered profiles of steroid and pituitary hormones, SHBG and bone
mineral density. Maturitas. 1995;21(2):103–13. 

7.

Dalal PK, Agarwal M. Postmenopausal syndrome. Indian journal of psychiatry. 2015 Jul 1;57(Suppl 2):S222-32.8.
Matthews KA, Kuller LH, Sutton-Tyrrell K, Chang YF. Changes in cardiovascular risk factors during the perimenopause and postmenopause and
carotid artery atherosclerosis in healthy women. Stroke. 2001 May;32(5):1104-11.

9.

Brass LM. Hormone replacement therapy and stroke: clinical trials review. Stroke. 2004 Nov 1;35(11_suppl_1):2644-7.10.
Rusa R, Alkayed NJ, Crain BJ, Traystman RJ, Kimes AS, London ED, Klaus JA, Hurn PD. 17β-Estradiol reduces stroke injury in estrogen-deficient
female animals. Stroke. 1999 Aug;30(8):1665-70.

11.

Harlow SD, Gass M, Hall JE, Lobo R, Maki P, Rebar RW, et al. Collaborative Group. Executive summary of the Stages of Reproductive Aging
Workshop: addressing the unfinished agenda of staging reproductive aging. The Journal of Clinical Endocrinology & Metabolism. 2012 Apr
1;97(4):1159-68.

12.

Burkard T, Moser M, Rauch M, Jick SS, Meier CR. Utilization pattern of hormone therapy in UK general practice between 1996 and 2015: a
descriptive study. Menopause. 2019 Jul 1;26(7):741-9.

13.

Okeke TC, Anyaehie UB, Ezenyeaku CC. Premature menopause. Annals of medical and health sciences research. 2013 Apr 23;3(1):90-5.14.
Henderson VW. Cognitive changes after menopause: influence of estrogen. Clinical obstetrics and gynecology. 2008 Sep 1;51(3):618-26.15.
Park C, Lee J, Kong B, Park J, Song H, Choi K, et al. The effects of bisphenol A, benzyl butyl phthalate, and di (2-ethylhexyl) phthalate on
estrogen receptor alpha in estrogen receptor-positive cells under hypoxia. Environmental Pollution. 2019 May 1;248:774-81.

16.

Xu Z, Liu J, Wu X, Huang B, Pan X. Nonmonotonic responses to low doses of xenoestrogens: a review. Environmental research. 2017 May
1;155:199-207.

17.

Shi H, Seeley RJ, Clegg DJ. Sexual differences in the control of energy homeostasis. Frontiers in neuroendocrinology. 2009 Aug 1;30(3):396-
404.

18.

Dennerstein L, Dudley EC, Hopper JL, Guthrie JR, Burger HG. A prospective population-based study of menopausal symptoms. Obstetrics &
Gynecology. 2000 Aug 23;96(3):351-8.

19.

Randolph Jr JF, Sowers M, Bondarenko IV, Harlow SD, Luborsky JL, Little RJ. Change in estradiol and follicle-stimulating hormone across the
early menopausal transition: effects of ethnicity and age. The Journal of Clinical Endocrinology & Metabolism. 2004 Apr 1;89(4):1555-61.

20.

Bromberger JT, Kravitz HM. Mood and menopause: findings from the Study of Women's Health Across the Nation (SWAN) over 10 years.
Obstetrics and Gynecology Clinics. 2011 Sep 1;38(3):609-25.

21.

Gracia CR, Sammel MD, Freeman EW, Liu L, Hollander L, Nelson DB. Predictors of decreased libido in women during the late reproductive years.
Menopause. 2004 Mar 1;11(2):144-50.

22.

Cho MK. Use of combined oral contraceptives in perimenopausal women. Chonnam medical journal. 2018 Sep 1;54(3):153-8.23.
Burger H. The menopausal transition—endocrinology. The journal of sexual medicine. 2008 Oct;5(10):2266-73.24.
Eshre Guideline Group on POI, Webber L, Davies M, Anderson R, Bartlett J, Braat D, et al.  Guideline: management of women with premature
ovarian insufficiency. Human Reproduction. 2016 May 1;31(5):926-37.

25.

Vigneswaran K, Hamoda H. Hormone replacement therapy–Current recommendations. Best practice & research Clinical obstetrics &
gynaecology. 2022 May 1;81:8-21.

26.

Compston J, Cooper A, Cooper C, Gittoes N, Gregson C, Harvey N, Hope S, Kanis JA, McCloskey EV, Poole KE, Reid DM. UK clinical guideline for
the prevention and treatment of osteoporosis. Archives of osteoporosis. 2017 Dec;12:1-24.

27.

Panel NA. The 2023 nonhormone therapy position statement of the North American Menopause Society. Menopause. 2023 Jun 1;30(6):573-90.28.
Baber RJ, Panay N, Fenton AT. 2016 IMS Recommendations on women’s midlife health and menopause hormone therapy. Climacteric. 2016 Mar
3;19(2):109-50.

29.

Magraith K, Jang C. Management of menopause. Australian Prescriber. 2023 Oct ;46(3):48.30.
Society of Gynecologic Surgeons Systematic Review Group. Vaginal estrogen for genitourinary syndrome of menopause. Obstetrics and
gynecology. 2014 Dec 11;124(6):1147-56.

31.

Vinogradova Y, Coupland C, Hippisley-Cox J. Use of hormone replacement therapy and risk of breast cancer: nested case-control studies using
the QResearch and CPRD databases. Bmj. 2020 Oct 28;371.

32.

Fournier A, Berrino F, Clavel-Chapelon F. Unequal risks for breast cancer associated with different hormone replacement therapies: results
from the E3N cohort study. Breast cancer research and treatment. 2008 Jan;107:103-11.

33.

Cummings SR, Ettinger B, Delmas PD, Kenemans P, Stathopoulos V, Verweij P, et al. The effects of tibolone in older postmenopausal women.
New England Journal of Medicine. 2008 Aug 14;359(7):697-708.

34.

Boardman HM, Hartley L, Eisinga A, Main C, i Figuls MR, Cosp XB, et al. Hormone therapy for preventing cardiovascular disease in post‐
menopausal women. Cochrane database of systematic reviews. 2015(3).

35.

El Khoudary SR, Aggarwal B, Beckie TM, Hodis HN, Johnson AE, Langer RDet al. American Heart Association Prevention Science Committee of
the Council on Epidemiology and Prevention; and Council on Cardiovascular and Stroke Nursing. Menopause transition and cardiovascular
disease risk: implications for timing of early prevention: a scientific statement from the American Heart Association. Circulation. 2020 Dec
22;142(25):e506-32.

36.

Chlebowski RT, Anderson GL, Aragaki AK, Manson JE, Stefanick ML, Pan K, Barrington W, et al. Association of menopausal hormone therapy with
breast cancer incidence and mortality during long-term follow-up of the women’s health initiative randomized clinical trials. Jama. 2020 Jul
28;324(4):369-80.

37.

Olié V, Plu-Bureau G, Conard J, Horellou MH, Canonico M, Scarabin PY. Hormone therapy and recurrence of venous thromboembolism among
postmenopausal women. Menopause. 2011 May 1;18(5):488-93.

38.

Gaspard U, Taziaux M, Mawet M, Jost M, Gordenne V, Bennink HJ et al. randomized study to select the minimum effective dose of estetrol (E4)
in postmenopausal women (E4Relief): part 1. Vasomotor symptoms and overall safety. Menopause. 2020 Aug 1;27(8):848-57.

39.

Davis SR, Baber RJ. Treating menopause—MHT and beyond. Nature Reviews Endocrinology. 2022 Aug;18(8):490-502.40.

APTI Women’s Forum Newsletter, Vol 4, Issue 1 | Jan - Apr , 2025 
63


