Case report

Ventricular arrhythmias in a pregnant female - clinical implications
Komorowe zaburzenia rytmu serca u kobiety w cigzy — implikacje kliniczne
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Abstract

Physiological changes occurring during pregnancy, at the time of childbirth, and in the postpartum period may influence
the occurrence, and increase in intensity of, heart rhythm abnormalities. There is insufficient data on the safety and effec-
tiveness of pharmacological treatment in the group of pregnant women. Cardiac arrhythmia induced by pregnancy rarely
requires introduction of pharmaceuticals. It should be noted that most antiarrhythmic agents are not recommended for use
during pregnancy and the breastfeeding period. In cases where a drug use is necessary, the most popular choice is -blockers
or a calcium channel blocker — verapamil, which does not have teratogenic effects, but does get transferred to the mothers’
milk. The presented case study concerns a woman with no structural heart defects in her third pregnancy, with very ill-
tolerated ventricular arrhythmia.

Streszczenie

Fizjologiczne zmiany zachodzace w cigzy, w czasie porodu oraz potogu moga sie¢ przyczynia¢ do wystepowania oraz na-
silenia zaburzen rytmu serca. Nie ma wystarczajacych danych dotyczacych bezpieczenistwa i skutecznos$ci postepowania
farmakologicznego u kobiet w ciazy. Arytmie wywotane ciaza rzadko wymagaja wdrozenia farmakoterapii. Nalezy zwrécic¢
uwage na fakt, ze leki antyarytmiczne w wiekszosci sa przeciwwskazane w ciazy. Gdy konieczne jest leczenie, najczesciej
wykorzystywane sa B-adrenolityki lub antagonisci wapnia — werapamil, ktéry nie ma dziatania teratogennego, jednak prze-
nika do mleka matki. W pracy przedstawiono przypadek kobiety bez strukturalnej choroby serca, w trzeciej ciazy z fagodna
arytmia komorowa, bardzo Zle tolerowana klinicznie.

volume of blood in circulation, an increase in cardiac
minute output by 40-50%, and an increase in heart
rate by approximately 10-15 beats/min may predis-

Introduction

Physiological changes occurring in the female body

during pregnancy, the childbirth process, and the post-
partum period may influence the first-time occurrence,
and the intensity, of cardiac arrhythmias [1].

The changes taking place in the circulatory system
begin in the first trimester of pregnancy, reach their
peak in the second trimester, and undergo a slight
regression in the third trimester. An increase in the
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pose to cardiac arrhythmia. Especially the increase in
myocardial contractility and myocardial sensitivity
to endogenous catecholamine, with the simultane-
ous change in vegetative system and change in elec-
trophysiological sensitivity of cardio myocytes, may
increase the risk of arrhythmia occurrences [1, 2].
Moreover, the arrhythmia induction mechanism is
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Figure 1. The ECG record on admission. The sinus rhythm with the frequency of 100/min distorted by the extra ventricular
beats with the morphology of left bundle branch block. Flattened T-wave in most of the dissipations

linked with the sex hormones, the significance of
which is still not fully recognised and which may
shape the electrophysiology of the heart and dy-
namically influence its functions. The presence of
specific receptors for oestrogen and progesterone
in the heart is proposed. There are suggestions that
oestrogens have a protective antiarrhythmic influ-
ence on the heart atriums, which is proven by less
frequent occurrence of atrial fibrillation in women
in general and less frequent occurrence of supraven-
tricular tachycardia in the middle period of the men-
strual cycle, while an increased progesterone level
in luteal phase causes increased frequency for this
type of arrhythmias [2]. Simultaneously, oestrogens
have an adverse effect on the potassium channels and
calcium channels, which causes QT prolonging and
increases the risk of ventricular arrhythmias. This is
especially dangerous for women with innate long QT
syndrome (LQTS). The clinical analysis of observa-
tion of women with LQTS proves that high proges-
terone level during pregnancy decreases the risk of
occurrence of arrhythmia. In comparison, during the
puerperium period, when the level of this hormone is
significantly lowered, there is a sudden rise of serious
ventricular arrhythmias.

The presented case study concerns a woman with
no structural heart defects, in her third pregnancy,
with very ill-tolerated ventricular arrhythmia.

Case report

The patient, aged 34 years, at the 37" week (Hbd)
of her third pregnancy, after caesarean section in 2009
and second pregnancy ending in miscarriage, hospital-
ised in the 234 Hbd of the current pregnancy because
of poorly tolerated, numerous ventricular extrasysto-
les (14,175/day with ventricular bigeminy and trigem-
iny) treated with metoprolol at a dose of 3 x 25 mg,

was emergently admitted to 2" Cardiology Clinic at
the Provincial Hospital in Kielce due to the continued
rapid and irregular heartbeat. During the first preg-
nancy no abnormalities were found; the patient did
not report the circulatory system ailments.

On admission to hospital, the patient was cardio-
vascularly and respiratorily stable, she complained of
bothersome symptoms associated with a feeling of
palpitations. The patient did not use any drugs, and
she not was treated because of another chronic dis-
ease. On auscultation the irregularities in heart rate
(HR) approximately 86/min were revealed, while
blood pressure (RR) was correct 120/75 mm Hg. The
physical examination showed light swelling of the
lower limbs. The patient did not report any prob-
lems with other systems. In the ECG on admission
the sinus rhythm with extra ventricular beats was
recorded with the morphology of left bundle branch
block (Figure 1). Holter monitoring test with -blocker
(metoprolol) was performed, during which a quite fast
sinus rhythm was recorded (on average HR 90/min,
min. HR 72/min, max. HR 138/min), numerous single
ventricular beats (VEB) - 10 928/day, and periodically
arranged in bi- and trigeminy (one pair).

Echocardiography revealed no abnormalities. Due
to the patient’s general malaise, her concerns about
the baby’s health, and the revealed arrhythmias, the
decision was made to quit metoprolol and introduce
verapamil at a dose of 80 mg twice a day. In the con-
trol Holter monitoring test the reduced number of
beats of up to 8726 was recorded.

The patient was referred for a gynaecological consul-
tation, which showed no irregularities. In the gynaeco-
logical examination the following were found: one liv-
ing foetus in cephalic longitudinal lie, normal tension of
the uterus at rest, the vaginal part formed soft, the cervi-
cal canal closed, the foetal bladder preserved, the fundus
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Figure 2. The CTG record of foetal heartbeat and uterine contractions

of the uterus two fingers below the xiphoid process. The
ultrasonography presented a living foetus in the uterus,
in the cephalic presentation, and, on the basis of biomet-
ric assessment, corresponding to the age of pregnancy.
The placenta on the front wall of the correct location.
The amount of amniotic fluid correct maximal vertical
pocket (MVP) - 6 cm, amniotic fluid index (AFI) — 14 cm.
The flow parameters in umbilical artery (UmbA) and
middle cerebral artery (MCA) of the foetus correct. The
estimated foetal weight (EFW) from 2600 to 2700 g.
The cardiotocographic record (CTG) (Figure 2) reactive,
without uterine contractions, and the foetal heart rate
(FHR) approximately 140 bpm. The ultrasonogram re-
vealed that maternal-placental flow was disturbed due
to arrhythmia. The patient, who had a history of cae-
sarean section, was qualified for birth by operation. The
C-section operation was scheduled.

After 9 days of hospitalisation, the patient was dis-
charged home in good condition. One pack of vera-
pamil 80 mg was prescribed with the recommendation
to take the drug in the morning and in the evening.

On the appointed day the patient visited the
Gynaecology Clinic and was prepared for a planned
caesarean section the next day. On the 39" Hbd she
gave birth to a male newborn - the third pregnancy,
the second delivery, in good general condition, Apgar
score 10/10 with body weight of 3330 g. In the ward
the child’s condition was good, and the proper course
of adaptation processes was observed. Pulse oximetry
on the right leg showed readings within normal lim-
its. The newborn was breastfed. Jaundice at the physi-
ological level was diagnosed. Clinical and laboratory
findings were without symptoms of infection. The
mother and child were discharged home in good gen-
eral condition.
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Discussion

The risk of arrhythmia occurrence concerns both
healthy pregnant women and those diagnosed with
a structural heart defect. Extra ventricular and su-
praventricular beats and the atrial fibrillation are
observed in more than 50% of pregnant women,
while chronic arrhythmias occur rarely (2-3/1000)
[1]. The increase in density of a-adrenergic receptors
and hypersensitivity to endogenous catecholamine
are considered to be the mechanism responsible for
ventricular arrhythmias in pregnant women with no
structural heart defect, as in the presented case.

About 1.3% of pregnant women are diagnosed
with occurrences of ventricular tachycardia. In the
group of women with occurrences of ventricular
tachycardia 34% suffered the first episode during
pregnancy, and in 29-44% of the cases the arrhyth-
mias intensified during pregnancy. The mother’s
heart rhythm abnormalities may have a negative in-
fluence on foetal development and as a consequence
on the newborn’s condition (lower birth weight). The
available research indicates that 20% of foetuses have
suffered from negative influence of arrhythmias. The
most frequent arrhythmias during childbirth are su-
praventricular and ventricular tachycardia. Bradycar-
dia is usually observed in the fourth stage of labour,
when the pain reduces [3, 4].

A number of scientists describing ventricular ar-
rhythmias in pregnant women stress the need for
greater knowledge and performance of tests in rela-
tion to the safety of the mother and foetus, as well as
the effectiveness of pharmacotherapy and optimisa-
tion of the negative effects of treatment.

The drugs most commonly used in the treatment
and prophylaxis of arrhythmia can have adverse ef-
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fects on the foetus and should not be introduced for
pregnant women unless absolutely necessary. There
are not enough data on the safety and effectiveness
of pharmacological treatment in pregnant women.
Antiarrhythmic medicines are not recommended.
Sotalol is considered the only relatively safe medica-
tion among all antiarrhythmic pharmaceuticals. No
teratogenic effect has been proven. It is transmitted
transplacentally and it gets transferred to the moth-
er’s milk. Foetal bradycardia and hypoglycaemia are
the possible side effects (B category — no evident evi-
dence of threat to pregnant women — no evidence of
risk in animals but no studies in pregnant women or
the risk shown in animals have not been confirmed in
pregnant — Food and Drug Administration, US) [1, 5].

The introduction of a given drug for pregnant
women is possible in most cases when their potential
negative influence on the physiological development
of the foetus is considered [6, 7].

B-blockers are often used in pregnant women,
especially for supraventricular arrhythmia, ventricu-
lar heart rhythm abnormalities, hypertrophic car-
diomyopathy, thyrotoxicosis, and foetal tachycardia.
They are transmitted transplacentally and are trans-
ferred to the mother’s milk. The concentration in the
mother’s milk is higher than in blood, so breastfed
children are at risk of negative effects of these drugs.
All B-blockers cause foetal bradycardia and hypogly-
caemia. Propranolol and metoprolol have the widest
clinical experience (category C — Risk not ruled out
—animal reproduction studies have shown an adverse
effect on the foetus, and there are no adequate and
well-controlled studies in humans, but potential ben-
efits may warrant use of the drug in pregnant women
despite potential risks). Some authors also suggest
their harmful influence on foetal growth [8, 9].

In the presented case, after the diagnosis and as-
sessment of the clinical state due to poor clinical tol-
erability of sinus tachycardia and ventricular arrhyth-
mias, the patient was qualified for treatment with
a B-blocker. Metoprolol 3 x 25 mg was applied, which
the patient took from the 23" week of pregnancy, i.e.
114 days.

The problem of respiratory disorders in the new-
born child as a result of the use of B-blockers by the
mother is raised in literature. In view of the persisting
poor tolerance of arrhythmias by the patient and the
upcoming date of the labour, it was decided to discon-
tinue the B-blocker treatment and apply verapamil.

Verapamil is the oldest and most widely used cal-
cium channel blocker in pregnant women, used par-
ticularly in supraventricular arrhythmias as well as
for the delay in delivery and in eclampsia. Verapamil
is not teratogenic; it passes through the breast milk.
Its concentration in breast milk is from 23% to 94%
of the level that is found in the mother’s plasma [10].
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Conclusions

The lack of arrhythmic incidents during the first
pregnancy does not suggest its absence in subsequent
pregnancies. In the analysed case, there was no sig-
nificant adverse impact action of B-blockers and cal-
cium channel blockers used during pregnancy on the
overall health of the newborn.
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