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The most common cause of atrial fibrillation (AF) during pregnancy is
rheumatic mitral valve disease, which is still endemic in the emerging
countries. Treatment of chronic AF during pregnancy is challenging. The
tachycardia of untreated AF and the rate-controlling drugs and
anticoagulants of treated AF all present considerable risk to the foetus.
Early detection and treatment of AF can reduce the risk of thromboembolic events. In
case of rapid AF and haemodynamic instability, a direct current (DC) shock can be
applied with minimal risk to the mother and the foetus.
Arrhythmias, General

Introduction
Atrial fibrillation (AF) is one of the most common cardiac arrhythmias. Haemodynamic
abnormalities and thromboembolic events related to AF result in significant morbidity
and mortality [1]. Normal pregnancy is associated with increased plasma volume,
increased heart rate and increased cardiac output. The occurrence of rapid AF during
pregnancy intensifies the haemodynamic burden over the heart and leads to heart
failure. Pregnancy is accompanied by an increased concentration of clotting factors and
a decrease in anticoagulant factors, resulting in a hypercoagulable state [2]. Whilst it is a
concern that this hypercoagulable state can predispose pregnant women with AF to an
elevated risk of thromboembolic complications [3], the extent of this risk is not known.

Incidence
AF is the most common arrhythmia in adults, affecting nearly 0.5-1% of the total
population and >8% of patients older than 80 years [4]. According to the 2018 European
guidelines, the incidence of AF during pregnancy is 27/100,000 [5].

AF in Western countries
AF is unusual during pregnancy in Western countries and, if it occurs, it is either a benign,
lone AF or a haemodynamically significant AF, with or without structural heart disease [6].
In a population-based study performed in California, USA, between 2003 and 2013, there
were 264,730 qualifying pregnancies among which AF was noted in 157 pregnancies (129
women; 61.3 per 100,000 women, or 59.3 per 100,000 pregnancies). The prevalence of
AF (per 100,000 women) in white, black, Asian, and Hispanic women was 111.6, 101.7,
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45.0, and 34.3, respectively. Older age was associated with higher odds of having AF. The
odds of AF episodes were higher during the third trimester compared to the first
trimester (odds ratio [OR] 3.2, 95% confidence interval [CI]: 1.5-7.7). Among AF patients,
adverse maternal cardiac events were rare. Compared to women without AF, foetal birth
weights were similar, but the rate of admission to the neonatal intensive care unit for
neonates was higher (10.8 vs. 5.1%, p=0.003) [1].

AF in emerging countries
In areas with a high prevalence of rheumatic heart disease, AF is common, especially in
young females of child-bearing age.
The incidence of AF differs according to the type and the severity of valvular affection [7].
Diker et al found AF in 29% of patients with isolated mitral stenosis, in 16% with isolated
mitral regurgitation, in 52% in combined mitral stenosis and regurgitation, but in only 1%
of patients with aortic valvular disease [8]. Mitral valve disease leads to dilatation of the
left atrium, elevated left atrial pressure and myocardial stretch, which in turn results in
slow conduction velocities, increased dispersion of refractoriness and increased
automaticity, all of which create the milieu for initiating and perpetuating sustained AF
[9].
The recent results published by the Registry Of Pregnancy And Cardiac diseases (ROPAC)
team [10], which included 390 pregnant women with rheumatic mitral valve disease,
showed that the overall prevalence of AF before pregnancy was 6.7%; the prevalence was
higher among patients with isolated severe mitral stenosis (7.7%). AF failed to show any
prediction for either maternal or foetal adverse outcomes.

Clinical perspectives
AF may be diagnosed during pregnancy in patients with valvular heart disease (VHD),
congenital heart diseases (repaired or not), cardiomyopathies and hypertension;
however, sometimes AF occurs without a structural heart disease (lone AF).
Diagnosis of AF during pregnancy is easily made by clinical examination and
electrocardiogram (ECG).
When compared to patients with mitral valve disease without AF, those with AF are in a
higher NYHA class, have more severe left ventricular dysfunction and show greater left
atrial enlargement [9].
AF during pregnancy in patients with dilated or hypertrophic cardiomyopathy is
considered a highly adverse risk factor for maternal morbidity and mortality [5].
AF is associated with an increased mortality risk [11] (OR 13.13, 95% CI: 7.77-22.21,
p<0.0001], and a rapid ventricular response can lead to serious haemodynamic
consequences for both the mother and the foetus.
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Treatment
The management of AF during pregnancy has important implications for both maternal
and foetal outcomes. AF management comprises therapies with prognostic impact
(anticoagulation and treatment of cardiovascular conditions) and therapies
predominantly providing symptomatic benefit (rate control and rhythm control) [12]. The
choice between rhythm and rate control depends on the severity of the underlying valve
disease, haemodynamic stability and tolerance [5].

Drug treatment of AF
Decisions regarding medication use are often difficult, given that, although foetal
exposure to a medication may pose risk, failure to treat AF could lead to significant
haemodynamic compromise and, in turn, adverse foetal outcomes [1]. Organogenesis
occurs during the first trimester, and the developing foetus is sensitive to the potential
teratogenic effects of medications. In the second and third trimesters, medications may
have potential effects on foetal growth or lead to foetal arrhythmias [5]. Many commonly
used medications in AF, such as warfarin and some beta-blockers, have been shown to
increase the risks of adverse foetal outcomes [13].

Rhythm control
Rhythm control should be considered as the preferred treatment strategy during
pregnancy [12] to avoid potential foetal harm caused by the side effects of the
antiarrhythmic and rate control medication and possible haemodynamic instability
related to the tachycardia.
Electrical cardioversion is recommended whenever ongoing AF is haemodynamically
unstable or if there is a considerable risk for the mother or the foetus. Immediate
electrical cardioversion is also needed for pre-excited AF [12,14]. Electrical cardioversion
can be used to restore normal sinus rhythm, with low risk to the mother and the foetus
[15]. Cardioversion should generally be preceded by anticoagulation [12].
All commonly used antiarrhythmic drugs cross the placenta. Drugs that can be safely
used for pharmacological cardioversion during pregnancy are intravenous flecainide and
ibutilide (provided there is absence of structural heart diseases) [5]. Amiodarone causes
many adverse foetal outcomes and therefore should not be used during pregnancy [6].
Oral flecainide, propafenone, or sotalol should be considered to maintain sinus rhythm
after cardioversion [14].

Rate control
In the case of a rate control strategy, an oral beta-blocker is recommended, with
verapamil or digoxin as second choices when beta-blockers are not tolerated (with foetal
monitoring for atrioventricular block) [5].
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Anticoagulation
Therapeutic anticoagulation is recommended for patients with paroxysmal or persistent
AF for the prevention of ischaemic stroke [5]. The decision about starting oral
anticoagulants (OACs) should be based upon the results of CHA2DS2-VASc score (Table
1). In general, patients with stroke risk factors (i.e., CHA2DS2-VASc score of 1 or more for
men, and 2 or more for women) are likely to benefit from OACs [12].
Table 1. Clinical risk factors for stroke, transient ischaemic attack, and systemic
embolism in the CHA2DS2-VASc score. Reprinted with permission from Kirchhof et
al [12]. https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines/AtrialFibrillation-Management
CHA2DS2-VASc risk score

Points

Congestive heart failure
Signs/symptoms of heart failure or objective evidence of reduced left ventricular
ejection fraction

+1

Hypertension
Resting blood pressure >140/90 mmHg, on at least two occasions, or
Current antihypertensive medication

+1

Age 75 years or older

+2

Diabetes mellitus
Fasting glucose >125 mg/dL (7 mmol/L) or treatment with oral hypoglycaemic
agents and/or insulin

+1

Previous stroke, transient ischaemic attack or thromboembolism

+2

Vascular disease
Previous myocardial infarction, peripheral arterial disease, or aortic plaque

+1

Age 65-74 years

+1

Sex Category (female)

+1

CHA2DS2-VASc = Congestive Heart failure, hypertension, Age ≥75 (doubled), Diabetes,
Stroke (doubled), Vascular disease, Age 65–74, and Sex (female).
All anticoagulation regimens carry an increased risk of miscarriage and haemorrhagic
complications, including post-partum haemorrhage and retroplacental bleeding leading
to premature birth and foetal death [5]. Antiplatelet monotherapy is not recommended
for stroke prevention in AF patients regardless of stroke risk [12].
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Vitamin K antagonists (VKAs)
VKAs can cross the placenta. Their use in the first trimester results in embryopathy (limb
defects, nasal hypoplasia) in 0.6-10% of cases [16]. The embryopathy risk is dosedependent (0.45-0.9% with low-dose warfarin) [17]. There is a 0.7-2% risk of foetopathy
(e.g., ocular and central nervous system abnormalities, intracranial haemorrhage) with
VKAs in the second and third trimesters [16].
If a low-dose VKA (i.e., warfarin <5 mg/day, phenprocoumon <3 mg/day, or
acenocoumarol <2 mg/day) is enough to reach the target therapeutic international
normalised ratio (INR) for AF (INR between 2 and 3), then treatment with VKAs should
continue in the first trimester with a low risk of teratogenicity. Otherwise, VKAs should be
interrupted between 6 and 12 weeks gestation and be replaced by unfractionated
heparin (UFH) or low molecular weight heparin (LMWH). VKAs should be stopped at week
36 and should be substituted with UFH/LMWH till delivery. The problem with VKAs is that
they need frequent monitoring with the INR test and their level in the foetal circulation
cannot be anticipated.

UFH and LMWH
The preferred agents for anticoagulation for AF during pregnancy are heparin
compounds. Neither UFH nor LMWH crosses the placenta and both are considered safe
in pregnancy. UFH needs multiple injections per day and frequent monitoring with an
activated partial thromboplastin time (aPTT) test. LMWH has a better safety profile, with
fewer side effects such as thrombocytopaenia, bleeding and osteoporosis [6].
Substitution of VKA with UFH or LMWH in weeks 6-12 almost eliminates the risk of
embryopathy [5].

NOACs
Non-vitamin K oral anticoagulation drugs are prohibited during pregnancy [5].

Delivery
According to the most recent European guidelines, AF is considered a low-risk disease
during delivery. Even though pregnant women with AF need to see a cardiologist during
their pregnancy, they usually do not need a highly qualified delivery centre. As AF is
usually associated with cardiac abnormalities, physicians should take into consideration
the recommendations for the associated structural heart diseases [5].

Conclusion
Atrial fibrillation during pregnancy is common in emerging countries with a high
prevalence of rheumatic valvular heart diseases. Management of AF requires the use of
antiarrhythmic and anticoagulant drugs which may affect foetal wellbeing. Pregnant
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women with AF need to be assessed by a cardiologist throughout pregnancy and before
delivery for the proper choice of drugs and for clinical risk assessment.
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