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Summary

CVD is the leading cause of death for women worldwide. The symptoms of CVD in women
may be less specific than in men, so women are less likely to be properly diagnosed and
adequately treated. Women experience a proportional increase in cardiovascular risk on risk
factors that are common to both genders. In addition, women have endocrine-related factors
that increase their susceptibility to CVD. 1 in 3 women die from CVD, and 45% of women over
the age of 20 have some form of CVD. [33] We must exploit gender differences to ensure
optimal medical care. Detection of CVD risk factors and preventive measures in this regard are
essential for proper cardiovascular care among women.
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INTRODUCTION AND PURPOSE

The purpose of this review is to present female-specific CVD risk factors and to show the
proportional increase in risk among the cardiovascular risk factors that are common to both
genders.

Cardiovascular disease (CVD) is the leading cause of death for women worldwide. CHD and
strokes are in the first place. [4,6] In women, apart from the standard ones, there are additional
risk factors. [2] The more risk factors a patient has, the higher the cardiovascular risk category
she is in. Among the most important are premature menopause, factors related to pregnancy,
premature menstruation, polycystic ovary syndrome (PCOS), use of hormonal contraceptives
and breast cancer. [2,4,7] Traditional risk factors are the same as for men and include, among
others, hypertension, diabetes, overweight / obesity, hyperlipidemia, cigarette smoking, atrial
fibrillation, and low socioeconomic status. [3,9] The rates of death from CHD among women
are significantly lower than for men in each age group, but they are getting closer with aging.

[4]

An accurate diagnosis is extremely important for timely appropriate treatment and improved
survival. The symptoms of a heart attack in women often differ from that in men, which can
make an accurate diagnosis difficult. Research from the UK shows that a woman's risk of
misdiagnosis is 37% higher with STEMI and 29% higher with NTEMI than men. [10] In
women, symptoms are more likely to be anxiety, shortness of breath, pain in the back, shoulder
or jaw, and nausea and vomiting. [4,10] Exercise is a frequent cause of cardiovascular events
in men, and emotional factors in women. [10] Women have poorer control of BP, lipids, and
DM than men. [1]

Statins have been documented to reduce the incidence of cardiovascular events regardless of
gender. Women are less likely to receive the statin dose recommended by the guidelines than
men. They also more often stop therapy or even refrain from taking it. [11] The female sex is a
risk factor for the appearance of musculo-skeletal ailments in the course of statin therapy. [12]

DESCRIPTION OF THE STATE OF KNOWLEDGE

We can divide cardiovascular risk factors into common for both sexes and those that occur only
in women. Risk factors that are common to both genders include age, smoking, overweight /
obesity, hypertension, hyperlipidaemia, and diabetes. [1] Risk factors for pregnancy-related
CVD include gestational hypertension / pre-eclampsia, GDM and PTD. [2]

The first cardiovascular risk factor that is common to both sexes is age. It is an unmodifiable
factor. Estrogens are cardioprotective in premenopausal women and delay the onset of CAD
for several years. The risk of developing CAD for both genders is equal to around 55 years of
age. [1, 13]

The remaining of the above-mentioned factors common to both sexes are modifiable. The first
is high blood pressure. The risk of developing hypertension increases more in older women
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than in older men of a similar age. Endogenous estrogens have a vasodilating effect and help to
maintain proper blood pressure in premenopausal women. [1] Some studies show that
postmenopausal women are unlikely to experience a reduction in nocturnal BP <10%.
Normally, during sleep, blood pressure should drop by 10-20% in relation to daily values, and
after waking up, it should increase. [6.17] Additionally, cardiovascular receptor activity has
been shown to increase after the menopause, so salt restriction is recommended at this age.
[6.16]

Studies on a group of approximately 2.4 million people have shown a 15% higher risk of CAD
in women who smoke compared with men who smoke. [14] Obesity in postmenopausal women
also has a greater impact on the incidence of CAD, which is associated with the redistribution
of adipose tissue to the abdominal region, which contributes to the metabolic syndrome. [15]

Dyslipidemia is also an important cardiovascular risk factor. Elevated levels of LDL-C and
triglycerides, and low levels of HDL-C are associated with an increased risk of CVD in men
and women. [1] Women treated with statins have a higher risk of myopathy than men.
Ezetimibe is an alternative for women who experience muscle pain or require additional LDL
lowering, in addition to using statins at the highest tolerated doses. Ezetimibe monotherapy
lowers LDL levels by 18%, and as an add-on therapy by 25%. 6,18 An important piece of
information when using statins is that they must be discontinued 1-2 months before a planned
pregnancy or immediately if the pregnancy is unplanned. The use of bile acid sequestrants is
permissible during pregnancy. [18]

Diabetes contributes to increased cardiovascular risk through atherosclerotic events and
increases the incidence of congestive heart failure. [22] Although both genders have the same
degree of diabetes mellitus, women with type 1 DM have a 37% higher risk of death from any
cause and twice the risk of fatal and non-fatal cardiovascular events compared to men with DM.
Type 1 diabetes [21] The incidence of type 2 diabetes is higher in young women, in middle-
aged men, and similar in older men. [20] The earlier onset of the disease translates into its
longer duration, and thus a greater risk of complications. According to the results of the Swedish
Heart Registry research, mortality due to CVD is significantly higher if type 2 diabetes is
diagnosed before the age of 40. [21] Women with diabetes appear to be less likely to achieve
adequate glycemic control and are more likely to require more aggressive treatment of CVD
risk factors than men. [1] Atherosclerosis Risk In Communites research proves that DM is a
potent risk factor for CVD, and CVD mortality is higher among African Americans compared
to African Americans. Similar results were obtained for Caucasians. [22]

Pregnancy complications may be risk factors for maternal CVD in the future. Hypertension in
pregnancy is associated with an increased risk of developing chronic hypertension as early as
the first year after delivery, a twofold increased risk of CVVD-related hospitalization in the 3
years postpartum, and contributing to the development of other risk factors for CVD, such as
dyslipidaemia and diabetes. 6,24 This is probably associated with endothelial dysfunction,
oxidative stress, inflammatory response, and increased release of procoagulants. [1] Women
with a history of GDM have an 8-fold higher risk of developing type 2 DM in the future. [2,25]
Additionally, such women are twice as likely to develop a CVD event in the future as compared
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to women without GDM. Preterm labor is also associated with an increased cardiovascular risk.
Women with a history of PTD have a higher risk of developing type 2 DM, dyslipidemia,
chronic hypertension, and subclinical atherosclerosis in the first 10 years postpartum. [2,26]
Women who have experienced a miscarriage or stillbirth have a 2-fold higher risk of myocardial
infarction, cerebral infarction, and renal-vascular hypertension. 6,27 A meta-analysis of 10
studies found that miscarriage was associated with a 1.45-fold increase in CVD risk, and more
than 1 miscarriage was associated with a 2-fold increase in CVD risk. [2.28]. Breastfeeding is
a factor that reduces cardiovascular risk. Lactation contributes to the reversal of adverse
changes associated with dyslipidemia and insulin resistance, and reduces the risk of
hypertension and metabolic disorders in the future. [2, 29]

Autoimmune diseases are more common in women than in men. Rheumatoid arthritis increases
the risk of MI 2-3 times and systemic lupus erythematosus 9-50 times compared to the general
population. [1,5] These diseases are associated with accelerated atherosclerosis as well as
dysfunction of the coronary vessels. [6]

Premature first menstruation is associated with an increased risk of CHD and CVD. It
influences the development of hypertension and components of the metabolic syndrome,
including type 2 diabetes and dyslipidemia, which contribute to CVD. [2] Another risk factor
for CVD is polycystic ovary syndrome (PCOS), which is associated with an increased incidence
of arterial hypertension, central adiposis, insulin resistance, dyslipidemia, and metabolic
syndrome. [30] Estrogens have their receptors in vascular endothelial cells and in smooth
muscles. Estrogen has a vasodilating effect, improves the response of arterial walls to injury,
promotes re-endothelialization, inhibits smooth muscle cell proliferation and matrix deposition
after vessel damage. [1, 31] Estrogen protects cardiomyocytes against apoptosis and prevents
their hypertrophy. [32] It follows that postmenopausal women have a higher risk of CVD
because they lose the cardioprotective properties of estrogens.

Hormonal contraception containing estrogens in its composition increases the level of
triglycerides and HDL-C and lowers the level of LDL-C, thus affecting the patient's lipid
profile. Preparations containing norgestrel or levonorgestrel, which in turn raise the level of
LDL-C and lower the level of HDL-C. Progesterone-based contraceptives have a neutral effect
on the lipid profile. [2]

Women with PCOS, with a history of premature menstruation and a history of recurrent
miscarriages, have a high-risk cardiometabolic karyotype. It is important to monitor their
metabolic parameters on an ongoing basis and implement appropriate lifestyle changes as soon
as possible. [2]

CONCLUSIONS

CVD is the leading cause of death for women worldwide. There are differences between the
sexes in risk factors and response to treatment. Women have specific CVD risk factors
associated with hormonal differences and pregnancy-related compared to men. Increased
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participation of women in clinical trials on risk factors, prevention and treatment of CVD will
provide a better understanding of the pathophysiological basis of CVD in women.
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