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Summary. Cardiovascular disease (CVD) has been tradition-
ally considered a purely male disease, and for many years it 
has been under-estimated and under-recognized in women. 
Nevertheless, CVD represents the leading cause of female 
mortality and disability in developing countries. The in-
creased interest in this field allowed for the description of 
the differences in terms of clinical presentation, prevention, 
treatment, and prognosis. The recognition of the gender 
differences in CVD plays an essential role in CVD prevention. 
Just as a child cannot be considered a small adult, similarly 
a woman should not be considered a small man, although, 
at this time, CVD therapy has been studied mainly on male 
models, and only subsequently administered to women. We 
should not underestimate the biological and hormonal dif-
ferences between the sexes, which can affect the various 
clinical pictures and drug responses. Since CVD is mostly 
preventable, this review aims to provide an overview on the 
cardiovascular risk factors in women, focusing on tradition-
al risks, affecting both sexes, though with different relative 
risk and prevalence, and on the novel and unique risks in 
women, as this knowledge would help optimize prevention, 
treatment and prognosis.

Key words. Cardiovascular disease, risk factors, gender dif-
ferences.

Differenze di genere nei fattori di rischio cardiovascolare: 
una review
Riassunto. La malattia cardiovascolare (MCV) è stata tradi-
zionalmente considerata una malattia maschile e per molti 
anni è stata sottovalutata nelle donne. In realtà rappresenta 
la principale causa di mortalità e disabilità femminile nei 
paesi in via di sviluppo. Inoltre, sempre più ampiamente, 
sono state descritte differenze tra maschi e femmine per 
quanto riguarda i sintomi, il trattamento e la prognosi della 
MCV. Proprio come un bambino non può essere considera-
to un piccolo adulto, così la donna non deve essere consi-
derata un piccolo uomo, anche se fino ad oggi la maggior 
parte delle conoscenze riguardanti la MCV sono derivate da 
studi condotti principalmente su soggetti di sesso maschile. 
Ignorare le differenze biologiche ed ormonali tra i due sessi 
significa sottostimare che esistano quadri clinici diversi e 
diverse risposte alla terapia. La MCV, inoltre, è una patologia 
ampiamente prevenibile. Questa review mira a fornire una 
panoramica dei fattori di rischio cardiovascolare nelle donne: 
da quelli comuni ai due sessi, che differiscono tuttavia in 

termini di rischio relativo e prevalenza, a quelli specifici e a 
quelli esclusivi per il sesso femminile, poiché la loro cono-
scenza ne è presupposto fondamentale per la prevenzione 
della MCV nelle donne.

Parole chiave. Malattia cardiovascolare, fattori di rischio, 
differenze di genere.

Introduction

Cardiovascular disease (CVD), traditionally considered 
a male disease, is the leading cause of death and dis-
ability in women in developing countries. Over one-
third of the adult female population is affected by heart 
disease, with at least one death per minute attributed to 
CVD in 2018. 1 This mortality rate is equivalent to all the 
deaths for cancer, diabetes, and chronic lung disease 
combined.

Sex-specific differences in the incidence of CVD were 
firstly reported over 80 years ago, and the ratio between 
men and women under the age of 40 with new cardio-
vascular events was 24:1.2

The prevalence of CVD in postmenopausal women 
equals that in men, becoming even higher after the age 
of 75. However, in all age groups women with CVD 
experience relatively worse outcomes compared to men; 
therefore, young women are less subject to be affected 
by CVD, but – when affected – they are exposed to a 
higher rate of death and complications than men. This 
trend is particularly evident in women over 55, particu-
larly in Afro-Americans, who often have also a worse 
general prognosis.3-6

There are several reasons for this worse outcome; the 
different symptoms occurring in women7 may be respon-
sible for a delay in the diagnosis and intervention. An-
other is the greater number of post-infarction complica-
tions, such as congestive heart failure, acute mitral re-
gurgitation, heart rupture and stroke. Finally, women 
are less likely to undergo urgent revascularization pro-
cedures with more related complications. It has also 
been reported that women receive a suboptimal medical 
therapy, and suffer from frequent adverse side effects. 
Many reasons account for all previous observations: 
women frequently reach an older age than men and, 
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because of their social and family role, are less likely to 
undergo a cardiac rehabilitation program.4

Despite the evidence, the awareness to be at high risk 
of CVD and related complications is still low, both among 
women and the medical community, although awareness 
has nearly doubled since 1997. A 2012 survey conducted 
by the American Heart Association (AHA) has shown that 
only 56% of American women were aware that CVD is the 
leading cause of death, and only 13% perceived CVD as 
the major risk. Furthermore, there is a markedly different 
awareness in terms of race: only 36% of black women and 
34% of Hispanic women reported that CVD is the leading 
cause of death, compared to 56% of white women.8,9

CVD is largely preventable, and it has been reported 
that, in women, lifestyle changes may prevent CVD in 
about 75% of cases.10

This review aims to provide an overview, focusing on 
novel and unique risk factors (RFs) in the female popu-
lation, as well as on sex differences in the traditional 
RFs, since their knowledge would help to optimize the 
prevention – and therefore also the diagnosis, treatment 
and prognosis – of CVD in women.

It is impossible to identify a single cause for CVD, 
which is the result of the number and the weight of each 
RF. The most important known traditional RFs affect 
both men and women, but the prevalence and the rela-
tive weight of each one is gender-specific.

Non-gender-specific ‘traditional’ risk factors:  
the same, but different

Non-modifiable risk factors

Age. CVD develops over the lifespan of an individual; 
the older people become, the more likely they are to 
develop CVD. After the age of 40, the risk of developing 
CVD is 49% for men and 32% for women. More than 
four out of five – or 81% – of the people dying from 
CVD are 65 or older. 11

Family history. Heredity plays a significant role in the 
development of CVD. People are at a significantly in-
creased risk for CVD when they have family members 
(especially first-degree – or even second-degree – rela-
tives) who have a history of CVD. The cardiovascular 
(CV) risk increases with the number of relatives affected, 
with the age of onset of CVD (specifically, women <60 
years of age and men <55 years of age) and with the 
degree of the relationship.12

Sex. The Framingham Heart Study revealed that men 
experience their first CV event ten years earlier than 
women (the average age of the first heart attack from 
CVD is 65.8 for men, and 70.4 for women). Even though 
this gap tends to narrow with advancing age, as women’s 
risk for CVD increases after menopause, it fails to match 
the risk level for men.

Race and ethnicity. The prevalence of CVD among 
African American women (nearly 48%) is much higher 
than among Caucasian (35%).11

Modifiable risk factors

Diabetes mellitus (T2DM). It is estimated to double the 
risk of CVD. More specifically, a case-control analysis pub-
lished on Lancet found a 2-fold higher hazard ratio for 
CVD in T2DM subjects.13 There is a 3-fold excess fatal 
CVD risk in women with T2DM compared with non-
diabetic women;14 moreover, women with T2DM have a 
higher adjusted hazard ratio of fatal events compared with 
T2DM men.15 In a meta-analysis of over 850,000 subjects, 
the relative risk for CVD was 44% greater in women with 
DM than in similarly affected men.16

Hypertension. It is the most prevalent and powerful 
RF for CVD, and while it affects more men than women 
until 45 years of age, between 45 and 54 the gap between 
women and men tends to vanish, up to the point that 
after the age of 55 the rate of hypertensive women is 
higher than the men’s. The relationship between blood 
pressure and the risk for CVD is ‘continuous’, and begins 
at relatively low levels, particularly when associated with 
other RFs. There is a direct correlation between hyperten-
sion and CVD risk: between the age of 40 and 70 years 
the risk begins to unfold for a blood pressure (BP) of 
115/75 mmHg in all age groups,17 doubling each time 
the systolic and diastolic BP increase by 20 mmHg and 
10 mmHg, respectively.18

Dyslipidemia. At 47.1%, it has the highest population-
adjusted risk among women, compared with all other 
known RFs.19 The reduction of LDL cholesterol with a 
statin decreases the risk of major CV events and all-cause 
mortality regardless of age, sex, baseline LDL cholesterol 
or previous vascular disease (a 1.0 mmol/l reduction in 
LDL-C lowers CVD mortality and non-fatal miocardial 
infarction by 20-25%)20. Risk reduction occurs also for 
extremely low LDL-C level.21 A high concentration of 
lipoprotein(a) [Lp(a)] is also associated with an in-
creased risk of CVD, although its contribution to predic-
tion remains controversial. In 3 cohorts of women, 
Women’s Health Study, Women Health Initiative and 
JUPITER, Lp(a) was associated with CVD only among 
the subjects with high total cholesterol, and the improve-
ment in prediction was minimal.22

Smoking. Smoking is a lethal addictive habit. A life-
time smoker has a 50% probability of dying due to 
smoking, and a 10-year reduction in life expectancy.23 
Among all the causes of death related to smoking, 50% 
are due to CVD. The 10-year fatal CVD risk is approxi-
mately doubled in smokers, and the relative risk for 
events at 50 years of age is 5-fold higher than in non-
smokers.24 CVD risk increases even with modest and low 
levels of smoking: there is not a ‘safe dose’ of smoking. 
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A recent meta-analysis reported that in all age groups, 
with the exception of the youngest (30-44), women had 
a 25% increased risk for CVD due to cigarette smoking 
compared to men.25 The combination of smoking with 
the use of oral contraceptives has a synergistic effect on 
the CVD risk.26

Chronic kidney disease. Its prevalence has increased 
over past decades, due to population aging worldwide. 
The patients affected, particularly in case of end-stage 
renal disease, face an increased risk of mortality, mainly 
from CVD.27 The CV risk begins from the early stages, 
increasing with the progression of the renal dysfunction, 
up to the point that, in patients with end-stage renal 
disease, the risk of CVD mortality is 10-100 times great-
er than in healthy individuals.28 

Obesity and overweight. In developed countries, more 
than 2 adults in 3 are considered to be overweight or 
obese, and the prevalence of obesity is higher in wom-
en than men. The simplest way to define overweight 
and obesity is by determining the body mass index 
(BMI); a 25 to 29.9 index means overweight, while a 
BMI above 30 is considered obesity. As reported in the 
European Society of Cardiology 2016 guidelines, both 
overweight and obesity are associated with an increased 
risk of CVD death and all-cause mortality. The impact 
of obesity on the development of CVD seems to be 
greater in women than in men. In the Framingham 
Heart Study, obesity increased the relative risk of CVD 
in women by 64%, as opposed to 46% in men.29 More-
over, not only the BMI, but also the fat distribution is 
important, since intra-abdominal fat carries a higher 
CVD risk than subcutaneous fat.30

Physical activity: it reduces all-cause and CVD mortal-
ity by 20-30%, since it has a positive effect on many RFs, 
including hypertension, LDL/HDL cholesterol, body 
weight and T2DM in all age subgroups, from childhood 
to the elderly. High intensity training may be effective 
for competitive purposes, but is not required for pri-
mary prevention, since the additional risk reduction 
compared with moderate activity is minimal.31 When 
compared to women practicing greater levels of physical 
activity, those performing <4.7 metabolic equivalents of 
effort in the form of activities of daily living were subject 
to a 3.7-fold increase in the risk of death or non-fatal 
CVD.32 A correct lifestyle based on adequate diet, regular 
physical activity and weight management is nonetheless 
both costly and time consuming, and is a tough chal-
lenge. Accordingly, women rarely follow such a lifestyle, 
and this is strongly influenced by their income level, 
social role, education and culture.33

Guidelines cannot provide different ranges for men 
and women, since this would require new epidemio-
logical studies for all medical societies involved in the 
European community.

Non-gender-specific ‘novel’ cardiovascular risk factors

Depression and emotional stress. Women are more de-
pressed than men (prevalence 2:1), and it has been 
widely demonstrated that chronic emotional stress is a 
prevalent and increasingly recognized RF, equivalent to 
smoking and high blood pressure.34 Furthermore, the 
presence of depression is a negative prognostic factor in 
patients with CVD;35 in fact, it has been shown that 
people affected by CVD who are depressed have a 4-fold 
higher risk to die from cardiac causes than those who 
are not stressed.36 So, there is actual evidence that depres-
sion is a RF and that it leads to a worse outcome in 
cardiac patients; on the other hand, CVD involves a 
greater risk of depression and emotional discomfort.37

Inflammatory and autoimmune diseases. These are char-
acterized by an improper activation of the immune sys-
tem. Many studies have demonstrated the association 
between these diseases and an increase in mortality, 
mainly as a consequence of CVD. For most systemic 
autoimmune disorders there is a clear gender difference 
in prevalence (that is, 2- to 50-fold higher in women, 
because of the enhancement of the immune system re-
sponse caused by estrogens), making this a more preva-
lent RF in women. Growing evidence suggests that in-
flammatory and autoimmune diseases, such as rheuma-
toid arthritis and systemic lupus erythematosus, lead to 
increased CV morbidity and mortality; this is due to a 
premature and accelerated atherosclerosis, related to the 
chronic inflammation status with the release of pro-
inflammatory cytokines (such as TNFa, IL-1, IL-6), caus-
ing pro-atherogenic and pro-thrombotic alterations.38,39

Gender-specific risk factors

Most of the burden of CVD can be explained by tradi-
tional and ‘novel’ risk factors affecting men and women 
alike. In women, there is increasing evidence that sev-
eral factors related to changes in the hormonal environ-
ment may be associated with the risk of CVD later in 
life;40 we define these woman-specific risk factors as ‘gy-
necardiological RFs’.

Menarche and menopause. Age at menarche has been 
reported to be associated with the risk of CVD later in 
life; according to the results of a large prospective study 
on UK women, the relation between age at menarche 
and CVD risk is ‘U shaped’, with both early and late 
menarche being associated with an increased risk. Com-
pared with menarche at 13 years of age, menarche at ≤10 
and ≥17 years of age was associated with an increased 
relative risk of 27% and 23%, respectively. 41

Premenopausal women are relatively protected com-
pared with men of the same age. However, this sex gap 
narrows down after menopause, and the risk is related 
to the menopause onset age.
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There is recent evidence about an increased nocturnal 
cortisol excretion, mainly in women after menopause 
with metabolic syndrome, associated with a low inflam-
matory state, which still need to be interpreted.42 Many 
studies have shown a higher risk of CVD morbidity and 
mortality in women who experience premature or early-
onset menopause.40,41,44 Women with premature or ear-
ly-onset menopause may not only be at risk from a 
younger age, but also live more years of their lives at an 
increased risk of adverse outcomes.43

Polycystic ovary syndrome (PCOS), or Stein-Leventhal 
syndrome. It is the most common endocrine disorder in 
women of reproductive age, affecting 6-10% of women 
in their fertile age,45 and – according to 2003 Rotterdam 
criteria – it’s a condition defined by two of the three 
following features: i) oligoovulation or anovulation, ii) 
clinical and/or biochemical signs of hyperandrogenism, 
or iii) polycystic ovaries. PCOS has a complex number 
of systemic effects that leads to a higher risk of meta-
bolic syndrome, and it should therefore be considered 
as an actual RF.46

Pregnancy-related disorders

Spontaneous preterm delivery, defined as birth before 37 
weeks of gestation, has been reported to complicate 5 
to 12.7% of pregnancies worldwide; it is associated with 
an increased future maternal CVD risk morbidity and 
mortality, and the risk is even higher in case of early 
preterm delivery (<34 weeks).47,48

Hypertensive pregnancy disorders, including gestation-
al hypertension (defined as the new onset of hyperten-
sion – >140/90 mm Hg – after 20 weeks of gestation in 
normotensive woman), chronic hypertension (hyperten-
sion developed before 20 weeks of gestation), and pre-
eclampsia (defined as the new onset hypertension and 
proteinuria >0.3 g/24 hours). There is increasing evi-
dence that hypertensive pregnancy disorders – a main 
cause of maternal morbidity – are also associated with 
an increased CV risk later in life.49 

Gestational diabetes is defined as a new diagnosis of 
glucose intolerance beyond the first trimester of preg-
nancy.50 It is associated with a 7-fold increase in the risk 
of developing T2DM compared to women without dys-
glycemia during pregnancy, and raises the CVD risk re-
gardless of the subsequent development of T2DM.51

Weight gain and loss. Pregnancy is the only normal 
physiological setting in which body weight increases by 
≥20% during a 9-month period. The weight at 1 year 
postpartum is a stronger predictor of the likelihood of 
being overweight 15 years later than the weight gained 
during the pregnancy itself.48,52 A recent study reported 
that women not losing – but rather gaining – weight 
between 3 and 12 months postpartum have an adverse 
cardiometabolic profile.53

Breast arterial calcifications (BACs). Detected during 
routine mammography, they are considered an inciden-
tal finding without clinical importance, since they are 
not associated with an increased risk of breast cancer, as 
parenchymal calcification are. Today, there is however 
an increasing evidence that the presence and extent of 
BACs are correlated with the extent of coronary artery 
calcifications on computed tomography scan. Since most 
women over the age 40 undergo breast cancer screening 
with mammography, the evaluation of BACs may be a 
non-invasive approach to risk-stratify women for CVD 
at no additional cost and/or radiation exposure.54-56

Breast cancer. It is the most common cancer among 
women; CVD and breast cancer are highly connected in 
terms of risk factors, they share the highest incidence 
and prevalence in old age and, as such, they can often 
coexist in the same individual. Advancements in the 
early detection and breast cancer therapy have resulted 
in over 90% of women surviving 5 years past their diag-
nosis of breast cancer. Nonetheless, against an increase 
in survivorship from breast cancer, in these women there 
has been an increase in CVD.57 As a result, CVD repre-
sents a clinical challenge in the growing number of can-
cer survivors, who are disproportionately at risk of car-
diac, vascular and metabolic diseases.

Radiotherapy for breast cancer often involves the in-
cidental exposure of the heart to ionizing radiation, which 
subsequently increases the rate of CVD. The increase is 
proportional to the mean dose to the heart; a population-
based case-control study of major coronary events con-
ducted in Sweden and Denmark showed that the rates of 
major coronary events increased linearly with the mean 
dose to the heart by 7.4% per gray of the mean radiation 
dose delivered, with no apparent threshold. The increase 
started within the first 5 years after radiotherapy and con-
tinued into the third decade after radiotherapy. Moreover, 
women with pre-existing RF have higher risk from radio-
therapy than other women, and women irradiated for 
cancer of the left breast had higher rates of CVD events 
than women receiving radiation to the right breast.58

Breast cancer patients treated with chemotherapy may 
be at risk for either or both type I (anthracycline-like 
agents) and type II (trastuzumab-like agents) cardiotoxic-
ity, for which prevention and monitoring are mandato-
ry.59-62 A recent clinical trial published by JACC on women 
receiving combination anthracycline-trastuzumab chemo-
therapy found that the incidence of cardiac dysfunction 
was decreased by the addition of lisinopril or carvedilol 
to these patients’ therapy. Lisinopril and carvedilol were 
also associated with longer cardiotoxicity-free survival and 
fewer interruptions in the trastuzumab therapy.63

The endocrine therapy has an important role in the 
treatment of patients with BC expressing estrogen recep-
tor (ER) or progesterone receptor (PR), and it can be 
associated with an increased CV risk. In the adjuvant 
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setting, endocrine therapy is prescribed for an extended 
period, often ≥5 years. Tamoxifen is the endocrine ther-
apy of choice for premenopausal women, whereas strat-
egies in postmenopausal women can include tamoxifen 
and/or aromatase inhibitors (AIs). Several studies have 
shown a trend towards a higher incidence of CV toxic-
ity for AIs compared to tamoxifen which, having a fa-
vourable impact on the lipid profile, seems to have a 
cardio-protective effect.64

Thus, it does not mean that women should give up 
life-saving care; it means that during breast cancer treat-
ment, surveillance, prevention, and the secondary man-
agement of cardiotoxicity are crucial, to maximize gains 
in cancer treatment while minimizing the potential ad-
verse impact on cardiovascular health. In an attempt to 
provide an optimal therapy and follow-up to women 
receiving cancer-related treatment, the ESC recently pub-
lished a position paper which could serve as a useful 
tool to deal with this complex subject.65

Hormone therapy

For oral contraceptives, the CV risk, with the new estro-
progestinic combinations, is quite absent, remaining 
higher only in young smokers.66 Data on hormone re-
placement therapy (HRT) are instead still controversial 
and conflicting. 

For many years, in fact, the conventional wisdom, 
backed by observational and epidemiological studies, has 
held that the “replacement” of estrogen after menopause 
would maintain or restore the relative protection from 

CVD enjoyed by premenopausal women as compared 
with men of similar age. Controversies about the safety 
of different postmenopausal hormone therapies started 
30 years ago, reaching a peak in 2003, after the publica-
tion of the results from the Women’s Health Initiative 
(WHI) trial and the Million Women Study (MWS). These, 
and later, studies failed to support the benefit of the hor-
mone-replacement therapy either for the secondary 
(HERS, ERA, WEST) or primary prevention (WHI and 
MWS) of CVD. Variations in the route of estrogen admin-
istration in these trials may be one of the key reasons for 
the conflicting results. The meta-analysis of 4 available 
randomized trials (HERS, EVTET, WEST and WHI) indi-
cated that the HRTs tested increased the risk of CV events 
as early as the first months of use in all postmenopausal 
women, regardless of age (although the data available on 
young, healthy, postmenopausal women starting HRT 
were at that time missing), personal medical history, and 
ethnic origin. This analysis concluded, moreover, that 
there was a similar risk in postmenopausal women for all 
the estrogens administered orally, including the use of 
estradiol alone, without associated progestin, at the low-
er dose of 1 mg/d. The first randomised trials on CV pre-
vention resulted therefore in the failure to confirm any 
CV benefit related to oral estrogen therapy (ET), with a 
homogeneous trend towards the occurrence of more fre-
quent, more serious and earlier CV accidents in women 
taking oral formulations compared to those taking a pla-
cebo. One possible explanation was the first-pass liver 
effect of oral administration. After a long period of “sci-
entific silence” on HRT, new studies concluded that symp-
tomatic postmenopausal women willing to start or con-
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Figure 1. Cardiovascolar risk factors in women.
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tinue hormonal treatment, should receive a non-oral 
route of estradiol as first-line prescription, especially in 
those at high CV risk.67 Afterwards, the acronym HRT was 
changed in MHT (Menopausal Hormonal Therapy), and 
new data contributed to doubts and hopes on the use of 
postmenopausal hormones in symptomatic women.

In 2012, a report of the Cache Country Study pub-
lished in Neurology documented that the early use of HRT 
after menopause, when continued for ten years, reduced 
the risk of Alzheimer disease of about 30% only in the 
treated group.68 In 2015, a meta-analysis of Cochrane on 
19 studies observed that HRT started within 10 years after 
menopause reduces all-cause mortality, myocardial infarc-
tion and CV death, concluding that the benefits of HRT 
were higher than the risk of stroke and venous thrombo-
embolic events.69 In 2016, the analysis of MHT use in 
relation to breast cancer incidence in 11 European coun-
tries, published in Maturitas, reported a drastic decrease 
in the sales of HRT in all countries, without a reduction 
in the rate of breast cancer diagnosis.70 In this regard, a 
recent study published in Lancet showed that breast can-
cer risk is highly related to the type (every MHT type, ex-
cept vaginal oestrogens, was associated with excess breast 
cancer risks which was greater for estrogen-progestogen 
than estrogen only preparations) and timing (age and 
duration of assumption) of MHT.71 In 2018, the results of 
a large multicenter randomized trial showed that, in the 
group of women on HRT compared to the group of nev-
er users, the risk of colon-rectal cancer was statistically 
decreased, with a reduction in all-cause mortality.72

Our opinion is that MHT should be prescribed early 
after menopause in symptomatic women, and always in 
early menopause, if breast cancer risk and family risk 
are absent. 

Conclusions

Although CVD remains the most prevalent cause of mor-
bidity and mortality among women, CV risk is often 
unrecognized, with the consequent absence of an ap-
propriate prevention. As for the CV therapy, also preven-
tive strategies are applied to women, even if derived by 
trials and the guidelines quite exclusively verified in the 
male population. There is increasing evidence that the 
risk factors in women are different, some in terms of 
prevalence and relative risk, some others because spe-
cific of women. Research is on-going in relation to bio-
logical and genetic gender-specific differences. In other 
words, after the era of evidence-based medicine, it is 
time – especially for women – to develop a personalized 
medicine to cover the sex gap due to a lack of female 
enrolment in unrepeatable clinical randomized trials.
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