Major Adverse Cardiac Events in Postmenopausal Females with Acute Coronary Syndromes

Section A -Research paper

with Acute Coronary Syndromes

E Major Adverse Cardiac Events in Postmenopausal Females

Adel Hosny Elnagar, Ashraf Alsaied Dewidar, Hanan Ibrahim Radwan, Mohamed Gouda
Mohamed, Mohamed Maher Allam
Cardiology Department, Faculty of Medicine, Zagazig University
Correspondence and requests for reprints to: Adel Hosny Elnagar
E-mail: Adel.hosny128@gmail.com Mobile: 01556667665

Article History: Received: 26.06.2023  Revised:04.07.2023

Accepted: 22.07.2023

Abstract:

More women die of cardiovascular diseases than from any other illness. Evaluation of coronary
artery disease (CAD) among postmenopausal women has been neglected, since it is been

considered to be rare.

Keywords: Menopause, cardiovascular, CAD.

Introduction:

Menopause is defined as the permanent
cessation of menstruation. The diagnosis is
made retrospectively after menstruation is
absent for 12 months. Most women enter
menopause between the ages of 49 and 52
years (1).

Menopause before the age of 40 years is
defined as premature menopause. It
represents a primary ovarian failure where
there is a depletion of ovarian follicles, the
primary source of estrogen. The majority of
symptoms are due to estrogen deficiency(2).

Menopause is a significant event that all
women experience in their lifetime, and they
spend one-third of their life in the
postmenopausal stage. This brings in
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significant  physiological changes and
symptoms that are frequently referred to as
postmenopausal syndrome. These symptoms
adversely affect the quality of life (3).

Stages of reproductive aging

Reproductive aging includes 7 stages:
5 before and 2 after the final menstrual
period not all women will experience each
of these 7 stages. Moreover, the duration of
each of these stages varies between women,
and each stage is characterized by variable
changes in the menstruation pattern,
hormonal levels, and menopause-related
symptomatology, underscoring the
complexity of studying the MT and its
potential for health-related sequelae (4).

14440


mailto:Adel.hosny128@gmail.com

Major Adverse Cardiac Events in Postmenopausal Females with Acute Coronary Syndromes
Section A -Research paper

Regular menstrual cycle Subtle changes Menstrual cycle of Interval of amenorrhoea * Variable but * FSH stabilizes
in flow/Mength variable length, 260 days clevated FSH * Very low AMH
» Low FSH of menstrual persistent 27-day * Low AMH * Very low inhibin B
* Low AMH cycle difference in length « Elevated >25 1UA FSH** * Low inhibin B * Very low antral
* Low antral follicle coumt of consecutive * Low AMH * Very low antral follicle count
* Variable FSH cyehes * Low inhibin B follicle coum

* Low AMH * Low antral follicle count
Regular menstrual cyclo

* Low inhibin B « Variable but Visomotor Increasing
* Low antral olevated FSH* Vasomotor symptoms likely WMpPLoms most symptoms of
Variable to follicle count * Low AMH likety urogenital atrophy
requiar menstrual « Law Inhibin B
cycle * Low antral follicle
count

tarly Peak Late Early Early Late
A Reproductive a Menopausal transition Postmencpause A
Variable duration i FMP () |
Mer " 1
Menarche Perimenopause
Principal criteria
Supportive criteria Variable Romaining
Descriptive characteristics duration Zvears(1+1) 34 years lifespan

Figure 1: The Stages of Reproductive Aging (5).

Epidemiology of IHD in women

The view of CAD as a “man’s disease”
is gradually dissipating as its recognition as
a major cause of morbidity and mortality
amongst women continues to grow. Among
Americans aged 20 years or older, 16.5
million have CAD (6.3% US adults) (6).

The prevalence among men is 7.4% and
5.3% in women (7). As women age, the
incidence of all initial coronary events
including myocardial infarction (MI), angina
pectoris, unstable coronary syndromes and
coronary deaths) increases and eventually
approaches that of men by age 60 (8, 9).

Women develop coronary heart disease
(CHD) several years later than men, with a
notable increase in CHD risk during midlife,
a period coincident with the menopause
transition (MT). This observation led to the
hypothesis that the MT contributes to the
increase in this risk(5).

There is a lag time period of about 10
years in the incidence of all coronary events
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in women behind men which increases to
about 20 years for critical events such as Ml
and sudden death (7, 10). Notably, the
incidence of total coronary events triples in
women over age 65 compared to younger
women (11).

There is evidence of a racial disparity as
black women aged 45-64 within the
Atherosclerosis  Risk in  Communities
(ARIC) study were significantly more likely
than their white counterparts to experience
CVD death as a first event (12).

Discouragingly, recent statistics indicate
that although the overall CVD mortality is
decreasing for both men and women, it is
accelerating in younger women, especially
those in mid-life (13, 14).

Effects of menopause on metabolic
parameters

For more than 50 years, estrogen has
been considered cardioprotective. The first
suggestions arose from sex differences in
clinical  presentation of  myocardial
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symptoms and events; angina and infarction
appear about a decade earlier in men than in
women (15).

Oestrogen deficiency has profound
metabolic and vascular effects. It is
associated with adverse changes in lipids
and lipoproteins. There is an increase in total
and LDL cholesterol, together with
apolipoprotein B, an increase in
triglycerides, and a decrease in HDL
cholesterol and apolipoprotein Al (16).

Levels of lipoprotein (a), an
independent coronary risk factor, also
increase. There may be increased oxidation
of LDL particles which encourages
atheroma formation (17).

Glucose and insulin metabolism also
changes at the menopause. Whilst there is no
immediate change in circulating glucose and
insulin concentrations, this masks a decrease
in pancreatic insulin secretion with a
simultaneous decrease in insulin clearance
(18, 19).

Following the menopause, there is a
steady decrease in insulin sensitivity so that
postmenopausal women become increasingly
insulin resistant. There is often an increase in
fat mass, but more importantly, there is a
redistribution of body fat with a relative
increase in central fat (20).

This results in further abnormalities of
lipids, lipoproteins, glucose, and insulin
metabolism due to increased fatty acid
fluxes into the portal vein. It is possible that
there are increases in blood pressure
associated with the menopause although it is
difficult to separate menopausal effects from
those of ageing, but there is an increased
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incidence of hypertension in
postmenopausal women (1). There is also an
impairment of vascular endothelial function
(21). All of these changes encourage the
development of atheroma (17).

Risk factors of CVD in menopause
(1) BMI and adiposity

More than 42% of US women 40 to 59
years of age have a BMI >30 kg/m2 (22).
The age-adjusted prevalence of obesity is
higher among middle-aged women (40-59
years of age, 42.1%) than younger women
(20-39 years of age, 34.4%) (23).

In postmenopausal women with a BMI
>40 kg/m2, a waist circumference of 115.5
to 122 and >122 c¢m, compared with <108.4
cm, was associated with higher total
mortality and incidence of both CHD and
heart failure (24). Moreover,
postmenopausal women who had normal
BMI with higher central adiposity (defined
as waist circumference >88 cm) were at
higher risk of mortality than those with
normal BMI and no central adiposity (25).

(1) Sedentary life style

Evidence demonstrates a strong inverse
dose-response association between amount
of physical activity and cardiovascular
mortality (26). Current recommendations
encourage women to engage in =>150
min/wk of moderate-intensity aerobic (or 75
min/wk of vigorous) physical activity (5).

A systematic review found that the
association between sedentary behavior and
all-cause mortality and CVD mortality was
nonlinear. Specifically, the risk for all-cause
and CVD mortality risk increased more
rapidly with >8 h/d of sedentary
behavior(27).
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(111) Cigarette smoking

Women who smoke die =11 years
earlier than women who have never smoked
(28). A meta-analysis of prospective cohort
studies suggests that the relative risk of
CHD from smoking 1 cigarette per day is
higher in women than in men (29).
Compared with women who never smoked,
women who smoke have an increased risk of
CHD and stroke incidence, as well as
mortality from CHD and all causes (30).

(1V) Blood pressure

Hypertension remains the most
prominent modifiable CVD risk factor that
increases with age among women (31, 32).
Pooled data from 124 prospective cohort
studies that included 1.2 million individuals,
of whom 44% were women, found that, after
controlling for comorbidities, every 10—
mm Hg increase in SBP was associated with
a 15% increased risk of CVD for both men
and women (33).

(V) Diabetes mellitus

Diabetes is a stronger risk factor for
CVD mortality in women than in men (34,
35), and some evidence suggests a link
between menopause and higher risk of type
2 diabetes (20). In a pooled analysis of
>850 000 participants with diabetes, the risk
of CVD was 44% greater in women
compared with men (36).

Menopause related symptomatology

As women traverse the MT, they may
experience multiple symptoms such as hot
flashes and night sweats (ie, vasomotor
symptoms), mood changes (eg, depression
and anxiety), and sleep and cognitive
disturbances, as well as genitourinary and
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sexual function changes. Links between
many of these symptoms and CVD risk have
been found (37, 38).

(1) Vasomotor symptoms

Vasomotor symptoms are the most
common  menopause-related  symptoms
(=80% of midlife women) that affect a
woman’s quality of life and may require
medical treatment. Vasomotor symptoms
can last for 10 years, with a longer duration
among women whose symptoms begin early
in the MT (39).

The timing and frequency of vasomotor
symptoms vary over the MT, with 4 patterns
having been identified: (1) early onset of
vasomotor symptoms 11 years before FMP
with a later decline, (2) onset near the FMP
with a later decline, (3) persistently high
frequency, and (4) persistently low
frequency (40).

The cause of vasomotor symptoms
seems to be multifactorial, with reproductive
hormones playing an integral role. Other
factors found to be related to a higher
occurrence and severity of vasomotor
symptoms include obesity  before
menopause, cigarette smoking, higher levels
of anxiety and depression, lower level of
education, and premenopausal symptoms.
Data on physical activity, diet, and alcohol
consumption and their associations with
vasomotor symptoms occurrence are not
consistent (39).

Vasomotor symptoms reported at
midlife have been linked to an adverse lipid
profile, insulin resistance, and greater risk
for incident hypertension (41). A cross-
sectional SWAN analysis reported that
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women with hot flashes had reduced flow-
mediated dilation and greater aortic
calcification, independently of CVD risk
factors and estradiol, compared with women
reporting no hot flashes (42).

(11) Sleep disturbance

Sleep disturbance is a common
complaint during the MT. Women report
poorer sleep during the perimenopause stage
than the late reproductive age, with the
severity of sleep-disordered breathing
increasing as women transition from
premenopause to postmenopause,
independently of chronological aging or
changes in body habitus (43).

Vasomotor ~ symptoms, hormonal
changes, comorbid conditions, obesity, and
psychosocial factors have been linked to
increased sleep disturbances during the
MT(40).

Cross-sectional studies of women at
different stages of the MT showed
significant  associations  of  objective
measures of poorer sleep quality with
greater risk of metabolic syndrome (44) and
both carotid plague and cIMT (45). Self-
reported poor sleep quality has been
independently linked to a greater risk of
aortic calcification in midlife women (46)
and to higher arterial stiffness in
perimenopausal, but not premenopausal,
women (47).

(111) Depression and anxiety
Well-designed longitudinal studies of
clinical depression reported 2- to 5-fold
higher risk for major depressive episodes
during perimenopause compared with late
premenopause. Moreover, midlife women
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are more likely to experience anxiety
symptoms over the MT, which peak during
late perimenopause. Both depression and
anxiety symptoms tend to decline after
menopause (38, 40).

Depressive symptoms during the MT also
have been strongly linked to increased CVD
risk (48, 19). In healthy women 46 to 59 years
of age in the SWAN Heart Study followed up
for 5 years, having >3 versus no episodes of
depression was significantly associated with
elevated coronary artery calcification
scores(50).

Cardiovascular mortality

Although there has been a decline in
overall cardiovascular mortality in men and
women from 2000 to 2014, the leading
cause of death among women remains CAD
(7). Despite advances in diagnostic and
medical  therapies, increased  public
awareness efforts and improved access to
care, greater than 250,000 women in the US
still die annually from CHD-related deaths
fivefold higher than women with breast
cancer (51, 52).

Women are more likely to die after
their first M1 whereas men have four times
more coronary events than women (6).
There is an even greater disparity among
middle-aged black women as they have a 2.5
times higher mortality from CAD than
similarly-aged white women (53).

The vast majority of studies have
reported higher mortality rates for women
compared with men after an acute MlI, but
this trend may be explained by age, higher
prevalence of cardiac risk factors, poorer
clinical  presentation and  treatment
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differences (54). There is also evidence
suggesting worse mortality rates in younger
women following an acute MI (55, 56).

Hormonal replacement therapy and
cardiovascular outcomes

Oestrogen induces vasodilatation by
stimulating nitric oxide production and by
reducing the release of the potent
vasoconstrictor, endothelin-1. It also
inhibits calcium channels and activates
BKCa channels (57). Oestrogen reduces
angiotensin-converting enzyme activity
and is usually associated with small
decreases in blood pressure. The addition
of drospirenone, a progestogen with
antimineralocorticoid effects, results in a
further decrease in blood pressure (58).

Oestrogen has a dose-dependent effect
on matrix metalloproteinases which are
involved with vascular remodelling (59).
Thus high-dose oestrogen could potentially
destabilise atheromatous plaques but at
lower doses oestrogen may normalise the
remodelling processes and potentially
reduce atheroma formation (17).

Many observational studies have shown
that postmenopausal HRT use is associated
with a 40-50% reduction in cardiovascular
outcomes, primarily CHD events. There is
also good evidence that HRT use is
associated with reduced CHD mortality (17).
In a study of over 90,000 women, those
initiating HRT below age 60 years showed a
significant reduction in CHD death, whereas
in those initiating HRT above age 60 years,
the reduction was non-significant (60).

Eur. Chem. Bull. 2023,12( issue 10),14440-14450

Section A -Research paper

References:

1. Monteleone, P., Mascagni, G.,
Giannini, A., Genazzani, A. R, &
Simoncini, T. (2018). Symptoms of
menopause—global prevalence,
physiology and implications. Nature
Reviews Endocrinology, 14(4), 199-
215.

2. Dalal, P. K., & Agarwal, M. (2015).
Postmenopausal ~ syndrome. Indian
Journal of Psychiatry, 57(Suppl 2),

S222.

3. Koothirezhi, R., & Ranganathan, S.

(2022). Postmenopausal Syndrome. In
StatPearls. StatPearls Publishing

4. Harlow, S. D., Gass, M., Hall, J. E.,

Lobo, R., Maki, P., et al. (2012).
Executive summary of the Stages of
Reproductive Aging Workshop+ 10:
addressing the unfinished agenda of
staging reproductive aging. The Journal
of Clinical Endocrinology & Metabolism,
97(4), 1159-1168.

5. El Khoudary, S. R., Aggarwal, B.,

Beckie, T. M., Hodis, H. N., Johnson,
A. E., et al. (2020). Menopause
transition and cardiovascular disease
risk: implications for timing of early
prevention: a scientific statement from
the American Heart Association.
Circulation, 142(25), e506-e532.

6. Benjamin, E. J., Blaha, M. J., Chiuve,
S. E., Cushman, M., Das, S. R,, et al.
(2017). Heart disease and stroke
statistics—2017 update: a report from
the American Heart Association.
Circulation, 135(10), e146-e603.

7. Gulati, M. (2017). Improving the
cardiovascular health of women in the

14445



Major Adverse Cardiac Events in Postmenopausal Females with Acute Coronary Syndromes

10.

11.

12.

Eur. Chem. Bull. 2023,12( issue 10),14440-14450

nation: moving beyond the bikini
boundaries. Circulation, 135(6), 495-
498.

Campisi ,R. (2008). Noninvasive
assessment of coronary microvascular
function in women at risk for ischaemic
heart disease. International Journal of
Clinical Practice, 62(2), 300-307.
Mack, M., & Gopal, A. (2016).
Epidemiology, traditional and novel risk
factors in coronary artery disease. Heart
Failure Clinics, 12(1), 1-10.

Stillman, A. E., Gatsonis, C., Lima, J.
A. C., Black, W. C., Cormack, J., et
al. (2016). Rationale and design of the
Randomized Evaluation of patients with
Stable angina Comparing Utilization of
noninvasive Examinations (RESCUE)
trial. American Heart Journal, 179, 19-
28.

Lloyd-Jones, D. (2010).
Executive summary: heart disease and

Sorlie.

stroke statistics-2010 update: a report
from the American Heart Association.
Circulation, 121, 948-954.

Feinstein, M., Ning, H., Kang, J.,
Bertoni, A., Carnethon, M., et al.
(2012). Racial differences in risks for
first
noncardiovascular

events  and

death: the
Atherosclerosis Risk in Communities
study, the Cardiovascular Health Study,
and the Multi-Ethnic Study of
Atherosclerosis. Circulation, 126(1), 50-
59.

cardiovascular

13.

14.

15.

16.

17.

18.

Section A -Research paper

Ford, E. S., & Capewell, S. (2007).
Coronary heart disease mortality among
young adults in the US from 1980
through 2002: concealed leveling of
mortality rates. Journal of the American
College of Cardiology, 50(22), 2128-
2132.

Dreyer, R. P ,.Sciria, C., Spatz, E. S.,
Safdar, B., D’Onofrio, G., et al. (2017).
Young women with acute myocardial
infarction: current perspectives.
Circulation: Cardiovascular Quality and
Outcomes, 10(2), €003480.

Naftolin, F., Friedenthal, J.,
Nachtigall, R., & Nachtigall, L.
(2019). Cardiovascular health and the
menopausal woman: the role of
estrogen and when to begin and end
hormone treatment. F1000Research, 8.
Stevenson, J. C., Tsiligiannis, S., &
Panay, N. (2019) Cardiovascular risk in
perimenopausal women. Current
Vascular Pharmacology, 17(6), 591-594.
Stevenson, J. C. (2018). The Effect of
Menopause and HRT on Coronary Heart
Disease. In M. Birkhaeuser & A. R.
(Eds.),

Menopause and Beyond: Volume 35:

Genazzani Pre-Menopause,

Frontiers in Gynecological
Endocrinology (pp. 187-193 .(Springer
International Publishing.

Walton, C., Godsland, 1. F., Proudler,
A. J., Wynn, V., & Stevenson, J. C.
(1993). The eftects of the menopause on
secretion  and
healthy
women. European Journal of Clinical
Investigation, 23(8), 466-473.

insulin  sensitivity,

elimination in non-obese,

14446



Major Adverse Cardiac Events in Postmenopausal Females with Acute Coronary Syndromes

19.

20.

21.

22.

23.

24.

25.

Eur. Chem. Bull. 2023,12( issue 10),14440-14450

Paschou, S. A., Anagnostis, P., Pavlou,
D. L., Vryonidou, A., Goulis, D. G., et
al. (2019). Diabetes in menopause: risks
and management. Current Vascular

Pharmacology, 17(6), 556-563.

Slopien, R., Wender-Ozegowska, E.,
Rogowicz-Frontczak, A.,
Meczekalski, B., Zozulinska-
Ziolkiewicz, D., et al. (2018).

EMAS
clinical guide. Maturitas, 117, 6-10.
Taddei, S., Virdis, A ,.Ghiadoni, L.,
Mattei, P., Sudano, 1., et al. (1996).
Menopause  is with
endothelial dysfunction in women.
Hypertension, 28(4), 576-582.
Benjamin, E. J., Muntner, P., Alonso,
A., Bittencourt, M. S., Callaway, C.
W., et al. (2019). Heart disease and
stroke statistics—2019 update: a report

Menopause and  diabetes:

associated

from the American Heart Association.
Circulation, 139(10), e56-e528.

Ogden, C. L., Carroll, M. D., Fryar,
C. D, & Flegal, K. M. (2015).
Prevalence of obesity among adults and
youth: United States, 2011-2014.
McTigue, K. M., Chang, Y. F., Eaton,
C., Garcia, L., Johnson, K. C., et al.
(2014). Severe obesity, heart disease, and
death among white, African American, and
Hispanic postmenopausal
Obesity, 22(3), 801-810.
Sun, Y., Liu, B., Snetselaar, L. G.,
Wallace, R. B., Caan, B. J., et al.
(2019). Association of normal-weight

women.

central obesity with all-cause and cause-

specific mortality among
postmenopausal women. JAMA

network open, 2(7), e197337-e197337.

26.

217.

28.

29.

30.

Section A -Research paper

Wahid, A., Manek, N., Nichols, M.,
Kelly, P., Foster, C., et al. (2016).
Quantifying the association between
physical activity and cardiovascular
disease and diabetes: a systematic
review and meta-analysis. Journal of the
American Heart Association, 5(9),
€002495.

Patterson, R., McNamara, E., Tainio,
M., de Sa, T. H., Smith, A. D ..et al.
(2018). Sedentary behaviour and risk of
all-cause, cardiovascular and cancer
mortality, and incident type 2 diabetes:
a systematic review and dose response
meta-analysis. European Journal of
Epidemiology, 33(9), 811-829.

Thun, M. J., Carter, B. D., Feskanich,
D., Freedman, N. D., Prentice, R., et
al. (2013). 50-year trends in smoking-
related mortality in the United States.
New England Journal of Medicine, 368,
351-364.

Hackshaw, A., Morris, J. K.,
Boniface, S., Tang, J.-L., &
Milenkovi¢ ,D. (2018). Low cigarette
consumption and risk of coronary heart
disease and stroke: meta-analysis of 141
cohort studies in 55 study reports. BMJ,
360.

Colpani, V., Baena, C. P., Jaspers, L.,
Van Dijk, G. M., Farajzadegan, Z., et
al. (2018). Lifestyle

cardiovascular disease and

factors,
all-cause
mortality in middle-aged and elderly
women: a systematic review and meta-
analysis. ~ European  Journal  of
Epidemiology, 33(9), 831-845.

14447



Major Adverse Cardiac Events in Postmenopausal Females with Acute Coronary Syndromes

31.

32.

33.

34.

35.

Eur. Chem. Bull. 2023,12( issue 10),14440-14450

Di Giosia, P., Giorgini, P., Stamerra,
C. A., Petrarca, M., Ferri, C., et al.

(2018).  Gender  differences  in
epidemiology, pathophysiology, and
treatment of hypertension. Current

atherosclerosis reports, 20(3), 1-7.

Wenger, N. K., Arnold, A., Bairey
Merz, C. N., Cooper-DeHoff, R. M.,
Ferdinand, K .C., (2018).
Hypertension across a woman'’s life cycle.

et al.

Journal of the American College of
Cardiology, 71(16), 1797-1813.

Peters, S. A. E., Huxley, R. R., &
Woodward, M. (2013). Comparison of
the sex-specific associations between
systolic blood pressure and the risk of
cardiovascular disease: a systematic
review and meta-analysis of 124 cohort
studies,  including 1.2 million
individuals. Stroke, 44(9), 2394-2401.
Dong, X., Cai, R., Sun, J., Huang, R.,
Wang, P., et al .(2017) .Diabetes as a
risk factor for acute coronary syndrome
in women compared with men: a meta-
856 279

individuals and 106 703 acute coronary

analysis, including 10
syndrome events. Diabetes/Metabolism
Research and Reviews, 33(5), e2887.
Zhao, M., Vaartjes, 1., Graham, I.,
Grobbee, D., Spiering, W., et al.
(2017). Sex differences in risk factor
management of coronary heart disease
across three regions. Heart, 103(20),
1587-1594.

36.

37.

38.

39.

40.

Section A -Research paper

Peters, S. A. E., Huxley, R. R., Sattar,
N., & Woodward, M. (2015). Sex
risk of
cardiovascular diseases associated with

differences in the excess
type 2 diabetes: potential explanations
and clinical implications. Current
Cardiovascular Risk Reports, 9(7), 1-7.
Mirer, A. G., Young, T., Palta, M.,
Benca, R. M., Rasmuson, A., et al.
(2017). Sleep-disordered breathing and
the menopausal transition among
participants in the Sleep in Midlife
Women Study. Menopause (New York,
NY), 24(2), 157.

Bromberger, J. T., & Epperson, C. N.
(2018). Depression during and after the
perimenopause: Impact of hormones,
genetics, and environmental
determinants of disease. Obstetrics and
Gynecology Clinics, 45(4), 663-678.)
Avis, N. E., Crawford, S. L., & Green,
R. (2018). Vasomotor symptoms across
the menopause transition: differences
among  women.  Obstetrics
Gynecology Clinics, 45(4), 629-640.
El Khoudary, S. R., Greendale, G.,
Crawford, S. L., Avis, N. E., Brooks,
M. M., et al. (2019). The menopause
health at
midlife: a progress report from the
Study of Women's Health Across the
Nation (SWAN). Menopause (New

York, NY), 26(10), 1213.

and

transition and women's

14448



Major Adverse Cardiac Events in Postmenopausal Females with Acute Coronary Syndromes

41.

42.

43.

44,

45.

Eur. Chem. Bull. 2023,12( issue 10),14440-14450

Tepper, P. G., Randolph Jr, J. F,
McConnell, D. S., Crawford, S. L., El
S. R, (2012).
Trajectory clustering of estradiol and

Khoudary, et al
follicle-stimulating hormone during the
menopausal transition among women in
the Study of Women's Health across the
Nation (SWAN). The Journal of Clinical
Endocrinology & Metabolism, 97(8),
2872-2880.

Thurston, R. C., Sutton-Tyrrell, K.,
Everson-Rose, S. A., Hess, R., &
Matthews, K. A. (2008). Hot flashes
and subclinical cardiovascular disease:
findings from the Study of Women’s
Health Across the Nation Heart Study.
Circulation, 118(12), 1234-1240.
Kravitz, H. M., Kazlauskaite, R., &
Joffe ,H. (2018). Sleep, health, and
metabolism in midlife women and
menopause: food for thought. Obstetrics
and Gynecology Clinics, 45(4), 679-
694.

Hall, M. H., Okun, M. L., Sowers, M.,
Matthews, K. A., Kravitz, H. M., et al.
(2012). Sleep is associated with the
metabolic syndrome in a multi-ethnic
cohort of midlife women: the SWAN
Sleep Study. Sleep, 35(6), 783-790.
Thurston, R. C., Chang, Y., von
Kinel, R., Barinas-Mitchell, E.,
Jennings, J. R., et al. (2017). sleep
characteristics and carotid
atherosclerosis among midlife women.
Sleep, 40(2), zsw052.

46.

47.

48.

49.

50.

Section A -Research paper

Matthews, K. A., Everson-Rose, S. A.,
Kravitz, H. M., Lee, L., Janssen, 1., et
al. (2013). Do
disturbance relate to coronary and aortic

reports of sleep
calcification in healthy middle-aged
Study of women’s health
across the nation
14(3), 282-287.

Lacy ,R. C., Williams, R., Ashe, E.,
Balcomb Iii, K. C., Brent, L. J. N, et
al. (2017). Evaluating anthropogenic

women?:
Sleep Medicine,

threats to endangered killer whales to
inform  effective recovery plans.
Scientific Reports, 7(1), 1-12.

Wassertheil-Smoller, S.,
S., Ockene, J., Talavera, G. A.,
Greenland, P., et al. (2004).
Depression and cardiovascular sequelae

Shumaker,

in  postmenopausal ~women: the
Women's Health Initiative (WHI).
Archives of Internal Medicine, 164(3),
289-298.

Janssen, 1., Powell, L. H., Matthews,
K. A ,.Cursio, J. F., Hollenberg, S. M.,
et al. (2011). Depressive symptoms are
related to progression of coronary
calcium in midlife women: The Study
of Women's Health Across the Nation
(SWAN) Heart Study. American Heart
Journal, 161(6), 1186-1191.

Janssen, I ,.Powell, L. H., Matthews,
K. A., Jasielec, M. S., Hollenberg, S.
M., et al. (2016). Relation of persistent
depressive symptoms to coronary artery
calcification in women aged 46 to 59
years. The American journal of
cardiology, 117(12), 1884-1889.

14449



Major Adverse Cardiac Events in Postmenopausal Females with Acute Coronary Syndromes

51.

52.

53.

54.

55.

Eur. Chem. Bull. 2023,12( issue 10),14440-14450

Bransford, T. L., & Ofili, E. (2000).
The paradox of coronary heart disease
in African-American women. Journal of
the National Medical
92(7), 327.

Shaw, L. J ,.Bairey Merz, C. N.,
Pepine, C. J., Reis, S. E., Bittner, V.,
et al. (2006). Insights from the NHLBI-
Sponsored Women'’s Ischemia
Syndrome Evaluation (WISE) Study:
Part I: gender differences in traditional

Association,

and novel risk factors, symptom

evaluation, and  gender-optimized
diagnostic strategies. Journal of the
American  College
47(3S), S4-S20.

Mensah, G. A., & Brown, D. W,

(2007). An overview of cardiovascular

of  Cardiology,

disease burden in the United States.
Health Affairs, 26(1), 38-48.

Bucholz, E. M., Butala, N. M.,
Rathore, S. S., Dreyer, R. P., Lansky,
A. J., et al. (2014). Sex differences in
long-term mortality after myocardial
infarction: a  systematic  review.
Circulation, 130(9), 757-767.

Gupta, A., Wang, Y., Spertus, J. A.,
Geda, M., Lorenze ,N., et al. (2014).
Trends in acute myocardial infarction in
young patients and differences by sex
and race, 2001 to 2010. Journal of the
American College of Cardiology, 64(4),
337-345.

56.

S7.

58.

59.

60.

Section A -Research paper

Van Loo, H. M., Van Den Heuvel, E.
R., Schoevers, R. A., Anselmino, M.,
Carney, R. M., et al. (2014). Sex
dependent risk factors for mortality
after myocardial infarction: individual
patient data meta-analysis. BMC
Medicine, 12(1), 1-9.

Stevenson, J. C., & Gerval, M. O.
(2014). The influence of sex steroids on
affairs of the heart. In Frontiers in
gynecological endocrinology (pp. 225-
231). Springer.

Archer, D. F., Thorneycroft, 1. H.,
Foegh, M., Hanes, V., Glant, M. D., et
al.  (2005).
drospirenone-estradiol ~ for

Long-term safety of
hormone

therapy sa randomized, double-blind,

multicenter trial. 12(6),

716-7217.

Wingrove, C. S., Garr, E., Godsland,

I. F., & Stevenson, J. C. (1998). 17p3-

Oestradiol enhances release of matrix

Menopause,

metalloproteinase-2 from human
vascular  smooth  muscle  cells.
Biochimica et Biophysica Acta (BBA)-
Molecular Basis of Disease, 1406(2) ,(
169-174.

Tuomikoski, P., Lyytinen, H.,
Korhonen, P., Hoti, F., Vattulainen,
P., et al. (2014). Coronary heart disease
mortality and hormone therapy before
and after the Women's Health Initiative.
Obstetrics 124(5),

947-953.

and Gynecology,

14450



