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Over the menstrual period, various conditions, such as migraine,
asthma and epilepsy, can be exacerbated by the variations in hor-
mone levels [1]. Female sex hormones have a multitude of effects
on the cardiovascular system through several mechanisms, ranging
from estradiol-induced vasodilation associated with fluctuations in
blood pressure to increased elasticity of aortic smooth muscle cells
after exposure to higher levels of estradiol and progesterone [2,3].
Although it is known that both estrogen and progesterone have
electrophysiological properties, only a few studies have assessed
the effect of the menstrual cycle on arrhythmia. In general, women
less often develop ventricular arrhythmia than men; however, they
have an increased risk of long-QT-induced torsades de pointes and
long-QT-associated drug-induced ventricular arrhythmia [4]. Clini-
cally significant variations in QT interval duration have been linked
to the menstrual cycle and fluctuations in sex hormone levels,
so an association between phases of the menstrual cycle and the
occurrence of ventricular tachycardia would be quite possible [5].
However, to our knowledge, no studies have been published on this
topic.

This editorial gives a brief overview of the current knowledge of
the effect of changing ovarian hormone levels across the menstrual
cycle in women with supraventricular tachycardia (SVT) and its
possible diagnostic and therapeutic consequences.

The menstrual cycle can be divided in several phases. The first
phase, starting with the first day of menstruation, is known as
the follicular phase, when estradiol and progesterone levels are
low. Mid-cycle, at ovulation, estradiol shows a sharp surge but
progesterone is still low. Finally, in the premenstrual or luteal
phase, estradiol and progesterone levels are initially high but then
decrease (so levels are low again at the next menstruation).

Both estradiol and progesterone influence heart rate in women,
via several pathways. It is reported that estradiol has a direct neg-
ative chronotropic effect by suppressing T-type calcium channels
and by its influence on the cardiac autonomic nervous system [6,7].
Progesterone, on the other hand, activates the renin-angiotensin
system, leading to fluid retention and consequently an increase in
circulating blood volume and increased heart rate [8].

https://doi.org/10.1016/j.crwh.2019.e00153

A study of 49 healthy premenopausal women with a regu-
lar menstrual cycle found a significantly lower average heart rate
(—=2.33bpm), but an increased heart rate variability, during the fol-
licular (menstrual) phase compared with the luteal (premenstrual)
phase. This implies that estradiol and progesterone fluctuations
affect cardiac autonomic regulation [9].

Based on these results, one might expect most episodes of tachy-
cardia to occur during the premenstrual luteal phase. Indeed, in
a study of 26 premenopausal women with a regular menstrual
cycle and paroxysmal SVT, who underwent weekly 48 -h ambula-
tory electrocardiographic monitoring during one menstrual cycle,
significantly more episodes of paroxysmal SVT were recorded in
the premenstrual days than in the menstrual days. Moreover, an
inverse correlation between frequency and duration of episodes
of paroxysmal SVT and estradiol level was found [10]. In a study
of 42 premenopausal women with symptomatic paroxysmal SVT,
40 % of the patients reported a clustering of SVT episodes in the
premenstrual period [11]. Moreover, this study showed that the
cyclic increased sensitivity for episodes of SVT has clinical conse-
quences for diagnostic testing. All women underwent diagnostic
electrophysiological testing, including provocation with isopro-
terenol, which was performed to induce episodes of SVT. First,
electrophysiological tests were performed mid-cycle. Six patients
in whom episodes of SVT were not inducible during the initial test
underwent a second electrophysiological test in the premenstrual
period. All six women who initially had a negative electrophysi-
ological mid-cycle test had induced episodes of paroxysmal SVT
during the repeat test in the premenstrual phase. Therefore, per-
forming electrophysiological procedures in women with SVT in
their premenstrual period may lead to more accurate diagnosis
[11].

The influence of the menstrual cycle on the occurrence of
arrhythmia has been investigated in only a few studies, with
small samples. As indicated above, taking the menstrual cycle into
account when scheduling diagnostic tests such as ambulatory elec-
trocardiographic (ECG) monitoring and electrophysiological tests
might lead to more accurate diagnoses. It is recommended that ECG
monitoring be performed during the premenstrual phase, as the
occurrence of arrhythmias is highest when estradiol levels are low
and progesterone levels are high. If premenstrual-related arrhyth-
mia is diagnosed, it would be interesting to investigate whether
treatment can be tailored around the menstrual phase. Research is
needed to evaluate whether adjusting the dosage of antiarrhyth-
mic drugs in different phases of the menstrual cycle will lead to
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less symptomatic arrhythmia in premenopausal women. Another
option would be to learn more about the effect of continuous estra-
diol treatment by testing if the oral contraceptive pill (without the
often-used week of interruption) decreases the number of episodes
of SVT. However, the most exciting direction will be to reveal the
precise pathways by which sex hormones affect SVT and to mod-
ulate these in a more sophisticated fashion, which might lead to
new antiarrhythmic treatment options, not only for premenopausal
women but also for postmenopausal women and men.
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