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ABSTRACT

Individual risk assessment for atherosclerotic cardiovascular disease is important for safe menopausal
hormone prescription. Besides the traditional risk factors, female-specific risk variables related to
pregnancy and gynecologic conditions importantly contribute to a more tailored risk assessment in
women at middle age. Of these, prior pre-eclampsia/HELLP (hemolysis, elevated liver enzymes and low
platelets) syndrome and early spontaneous menopause (<40years) seem to be the strongest adverse
risk variables. Concomitant inflammatory disorders should also be taken into account. Adding a
coronary artery calcium score with a computed tomography scan to risk assessment has a high
predictive value for future cardiovascular events. This should be considered to discriminate between
low-risk and high-risk women when uncertainty exists. In women at intermediate risk, menopausal
hormone therapy can be easily combined with preventive medication if cardiovascular risk factors are
present. In women at higher risk who have severe disabling vasomotor symptoms, a lower dosage of
hormone therapy can be considered in good collaboration between the gynecologist and the

ARTICLE HISTORY

Received 12 September 2023
Accepted 12 September 2023
Published online 7 November
2023

KEYWORDS

Atherosclerotic cardiovascular
disease; coronary artery
calcium score; female-specific
risk factors; inflammatory
disorders; menopausal
hormone therapy

cardiologist/vascular specialist.

Introduction

Despite all new and reassuring insights that have been gained
since the Women’s Health Initiative (WHI) studies were published
more than 20years ago, the resistance against menopausal hor-
mone therapy (MHT) has not faded away. Although there is
renewed interest for menopausal symptoms and work ability,
many perimenopausal women and physicians are still hesitant
for MHT [1]. Besides the fear for breast cancer with MHT, there
is a persistent anxiety for atherosclerotic cardiovascular diseases
(ASCVD). A major barrier in this discussion is the lack of collab-
oration between various medical disciplines to tailor individual
risk appropriately. Women around middle age represent a difficult
‘grey zone' in cardiology, with uncommon symptoms and findings
at routine cardiology investigation [2]. Over the last decade our
understanding of ischemic heart disease in women has taken
huge steps forward [3,4]. It is now well known that women have
less obstructive coronary artery disease, with non-obstructive
coronary artery disease and coronary vasomotor disorders at
least twice as often as men, especially in the age group
40-70years. Different underlying pathophysiology leads to dif-
ferent symptoms and requires other diagnostic and therapeutic
pathways. Cardiovascular risk assessment is nowadays more accu-
rate than it used to be and we are well able to discriminate
between low-risk and high-risk women around menopausal age.

This makes safe MHT prescription for each individual more
feasible.

Cardiovascular risk estimation

Our insight into primary prevention of ASCVD risk factors is quite
different from 25years ago when the WHI study was still ongoing.
The thresholds of normal blood pressure and lipid levels are lower
with many more options for lifestyle and medical treatment.
Figures 1 and 2 show the latest European prevention guidelines
depicted with the SCORE2 algorithms, which are derived from
large population-based studies as the current leading risk charts
[5,6]. The estimated absolute risk for a given age and combination
of risk factors differs substantially across global regions, with the
UK and Western European countries assigned as low-risk countries.
In general, most non-smoking women aged <60years are at low
risk, whereas the majority above 60years are at intermediate to
high risk with more than 5% risk for a cardiovascular event in
10years’ time. As women experience fewer CVD events at any
given age, their absolute risks in all age groups are lower than
in men. This does not mean that all perimenopausal women are
at low risk. Lipid levels and blood pressure increase importantly
in women aged =50years [7]. Of importance is that inherited
ASCVD risk is not taken into account in the SCORE2 risk charts,
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Figure 1. Overview of atherosclerosis cardiovascular risk (ASCVD) classification in the SCORE2 charts. HDL-C, high-density lipoprotein cholesterol; SBP, systolic blood

pressure.

whereas a positive family risk is an even stronger risk factor for
women than for men [8]. In addition, in symptomatic women the
appropriate cardiac diagnosis is still underestimated as most car-
diologists still use the diagnostic work-up that originally was
developed for the standard male patient [4]. If perimenopausal
women are in the intermediate cardiovascular risk category, the
use of MHT is not a strict contraindication if adequate treatment
of ASCVD risk factors is provided and controlled. Another limita-
tion of these charts is that only smoking is included as an import-
ant lifestyle factor, whereas an unhealthy diet, overweight and
lack of exercise are also crucial risk factors for ASCVD.

Consider female-specific risk variables during the
lifetime

Sex-specific factors related to hormonal and reproductive status
are known to relate to ASCVD risk and are not accounted for in
daily practice [7]. Especially at younger age (<60years), evidence
is increasing that assessments of female-specific risk factors add
to identify women at higher risk. Reproductive and
pregnancy-related factors may predispose to earlier signs of endo-
thelial dysfunction, vascular inflammation and atherosclerosis. This
is less relevant for the older female population when the tradi-
tional cardiovascular risk factors dominate. This age distribution
before/after 60years also accounts for the presence of vasomotor
symptoms (VMS). A recent meta-analysis showed that more severe
VMS indicate a higher risk in women aged <60years, but not in
the years thereafter [9]. Migraines with aura from puberty onwards
are associated with a higher ASCVD risk [10]. Chronic gynecologic

conditions such as endometriosis and other chronic inflammatory
diseases are also associated with an increased ASCVD risk [11].
These conditions are less often evaluated than hypertensive preg-
nancies, which have now been recognized as serious ASCVD risk
factors in women [7]. However, there are no clear guidelines yet
on how to deal with these additional risk variables, but their
impact may be larger than the traditional risk factors (Table 1).
It has been suggested to add 10years of age risk in women after
prior early pre-eclampsia/HELLP (hemolysis, elevated liver enzymes
and low platelets) syndrome, but this is not yet indicated in the
current prevention guidelines [5]. For all other female-specific risk
variables there is no clear guidance at the moment.

Coronary artery calcium score with computed
tomography

Adding signs of subclinical atherosclerosis by using the coronary
artery calcium (CAC) score to risk factor assessment significantly
improves individual ASCVD risk prediction, which is especially
important for middle-aged women. The CAC score enables iden-
tification of high-risk women who are overlooked in the commonly
used SCORE2 charts. It has been demonstrated that women after
pre-eclampsia have a two-fold elevated risk for a positive CAC
score at the age of 50years compared to controls, whereas in
women with premature ovarian insufficiency the presence of CAC
was not elevated [11-13]. The latter is very reassuring for safe
prescription of hormone therapy until the average of menopause.
In the UK National Institute for Health and Care Excellence
(UK-NICE) guidelines, measurement of the CAC score in
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Figure 2. Atherosclerosis cardiovascular risk (ASCVD) score in low-risk European countries (UK and Western Europe) [5]. HDL, high-density lipoprotein.

Table 1. Relative risk in early and late pre-eclampsia/HELLP in relation to
traditional ASCVD risk factors.

Risk ratio for

Risk factor ASCVD 95% Cl
Pre-eclampsia 2.20 1.86-2.52
Obesity 2.26 1.90-2.68
Smoking 2.86 2.36-3.48
Hypertension 2.95 2.57-3.39
Diabetes 4.26 3.51-5.18
Early pre-eclampsia 7.71 4.40-13.52
Familial hypercholesterolemia 8.54 5.29-13.80

ASCVD, atherosclerosis cardiovascular risk; Cl, confidence interval; HELLP, hemo-
lysis, elevated liver enzymes and low platelets.

intermediate-risk patients has been added to the guidelines for
patients with symptoms of angina [14]. In the European and North
American prevention lipid guidelines, the use of CAC is endorsed
in patients at intermediate risk who may be good candidates for
preventive medical therapies [15]. This may apply, for instance,
to individuals with slightly elevated lipid levels. A higher CAC
score than normal for age/gender can be an appropriate argument
to initiate lipid-lowering therapy.

There are many patients who will likely benefit from CAC
testing who are not presently considered. For example, the use

of the CAC scores can be helpful as a decision tool in women
at intermediate ASCVD risk, when there is uncertainty about the
safety of MHT. This is not yet done in clinical practice, but it is
important to know that a CAC score with computed tomography
is relatively cheap, takes only 10 min at a radiology department
and has low radiation exposure, and its result has a high predic-
tive value in ASCVD risk estimation. A negative (zero) CAC score
in women aged <60years reflects a low ASCVD risk and is often
very reassuring for the patient and their doctor. In patients with
known ischemic heart disease there is no additional value in
assessing the CAC score as they already are at higher risk.

Menopausal hormone therapy in high-risk women

MHT is, in general, not recommended in women at high ASCVD
risk and after a prior cardiovascular event [7]. However, in clinical
practice individual decisions can be made when secondary car-
diovascular prevention measures are adequately taken and women
continue to have disabling VMS. Important is that there are no
residual cardiac symptoms and that all secondary prevention
guidelines are followed according to the guidelines. The duration
of MHT should be limited, depending on the relief of symptoms,
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with a preference for local suppletion. If oral MHT is needed, a
low dose is advised, for instance only two or three times per
week. In good collaboration between the gynecologist and car-
diologist this can be tailored according to the individual symptoms
and efficacy of the therapy.

Conclusion

Estimation of ASCVD risk in perimenopausal women needing MHT
can be tailored by adding female-specific risk factors and a CAC
score with computed tomography if there is doubt about indi-
vidual risk. A negative CAC score has a high predictive value for
a low cardiovascular risk. If necessary for disabling VMS, treatment
of risk factors can be combined with temporary low-dose MHT
in individuals at intermediate or even higher risk.
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