
Original Article

Atrial fibrillation with a structurally normal
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on current practice
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Abstract

Background: Little evidence exists for the optimal management of atrial fibrillation with a structurally normal heart in pregnancy.

Methods: A survey was sent to members of two associations to obtain input on optimal management of atrial fibrillation in pregnancy. The survey

presented four cases with respect to (1) baseline investigations; (2) rate versus rhythm control; (3) chemical versus electrical cardioversion; and (4)

anticoagulation.

Results: Sixty-one responders from 11 countries participated. High agreement was noted for baseline investigations. A quarter (25%) of participants

chose elective cardioversion even with a reversible precipitant. Electrical cardioversion was preferred over chemical (p50.05). Anticoagulation strategies

were heterogeneous except in the presence of a left atrial appendage thrombus.

Discussion: This study revealed that there was little consensus in current practice in pregnancy beyond basic investigations. An adaptation of

established guidelines to the pregnant population would require a meeting of Cardiologists with input from colleagues in Obstetric Medicine.
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Introduction

Pregnancy is associated with several cardiovascular adaptations includ-

ing increased blood volume resulting in myocardial distension and

increased heart rate secondary to increased plasma catecholamine con-

centrations and adrenergic receptor sensitivity.1 In addition to these

physiologic changes, direct electrophysiological effects of hormones

and electrolytic alterations may enhance the risk of dysrhythmia.2,3

Common electrocardiographic (ECG) findings include sinus tachycardia

and premature ventricular contractions. Non-sustained supraventricular

arrhythmias are encountered in 30–50%of pregnantwomen investigated

for palpitations, while sustained arrhythmia is less common at around

2–3/100.3–5 A review of hospital admissions for cardiac arrhythmia in

pregnancy showed sinus arrhythmia/tachycardia/bradycardia in 60%,

premature atrial/ventricular contractions in 19% and supraventricular

tachycardia in 14%.5 Atrial fibrillation (AF) in the absence of congenital

or acquired heart disease is therefore rare and accounted for only 1% of

all admissions for arrhythmia in pregnant women, with a prevalence of

2/100,000 pregnancies. Furthermore, the majority of reported cases were

secondary to medical causes including medication or drug toxicity, pul-

monary embolism, hyperthyroidism, and preeclampsia.6

A recent case-series of AF with a structurally normal heart in preg-

nancy showed that the 16 registry cases followed a benign course with a

high rate of spontaneous cardioversion (in 81% of AF episodes).7

However, management in both registry and published cases series

included cardioversion (electrical or chemical) in one-third of AF epi-

sodes and a heterogeneous approach to anticoagulation. Three factors

may result in awide range of practice patterns (a) little exposure toAF in

pregnancy; (b) care delivery from a varied group of health professionals,

and (c) extrapolation from short case series with the risk of publication

bias and the unclear applicability of the non-pregnant literature.

Methods

Survey

In 2013, a web-based survey was created to identify whether a con-

sensus in practice existed among specialists in Obstetric Medicine on

the management of AF with a structurally normal heart in preg-

nancy with respect to (a) baseline investigations; (b) rate versus

rhythm control; (c) chemical versus electrical cardioversion; and

(d) anticoagulation. The survey presented four fictional cases

matched for baseline characteristics but differing in clinical presen-

tation as detailed in Table 1. Other clinical, laboratory, and radio-

logical data were identical.

Case presentations were divided into three sections (baseline inves-

tigations, management and anticoagulation) and were presented in a

step-wise approach allowing for three distinct groups of questions.

Questions on baseline investigations had to be answered first and sub-

sequent questions were answered after initial results (for e.g. thyroid

stimulating hormone (TSH), electrolytes, echocardiogram findings)

were provided without the possibility of modifying previous answers

based on new information. The cases were also presented sequentially

so that, whereas cases A and B were used to identify differences in

baseline investigations, case C was added to cases A and B to contrast

answers on management, and case D was added for questions on

anticoagulation.

For increased validity evidence, the cases and the survey’s 25 ques-

tions were written by three obstetric internists and peer-reviewed by

four experts in Obstetric Medicine and 1 expert in scientific writing. In

addition, at the end of the survey, participants were asked to provide

their level of agreement with the proposed diagnoses.
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Université de Sherbrooke, Sherbrooke, Quebec, Canada
2Department of Obstetrics and Gynecology, Centre Hospitalier

Universitaire Sainte Justine, Université de Montréal, Montréal, Canada
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Participants

Potential participants included members of the ObMed ListServ (an

international directory created by Michael Carson, M.D. and sup-

ported by the North American Society of Obstetric Medicine

(NASOM), the International Society of Obstetric Medicine (ISOM)

and the Society of Obstetric Medicine of Australia and New Zealand

(SOMANZ) for health professionals to exchange on complex cases in

pregnancy) and members of the Groupe d’Étude en Médecine

Obstétricale du Québec (GÉMOQ, an association of Quebec phys-

icians with an interest in Obstetric Medicine). After ethics review and

approval (Centre Hospitalier Universitaire Sainte Justine Research

Ethics Board project #3684), an e-mail invitation was sent to all poten-

tial participants.

Analyses

Analyses included standard descriptive statistics and calculation of

percent agreement and Kappa coefficient as a measure of interrater

agreement. A p value50.05 was considered statistically significant.

Results

Sample characteristics

A total of 61 respondents completed the survey. Respondents came

from 11 different countries with a majority from Canada (62%) fol-

lowed by United States of America (11%) and the United Kingdom

(6%). Seven specialties were represented with a predominance of gen-

eral internists (40%) and obstetric internists (30%). Cardiologists rep-

resented 12% of the sample and obstetrics–gynecologists, 10%.

Although one-third of the sample had greater than 15 years of

exposure to medical conditions in pregnancy (MCP), exposure to iso-

lated AF in pregnancy is rare. Only 12% of responders had seen more

than 10 cases of AF on a structurally normal heart, whereas 28% had

never seen this condition at all. The majority of exposure to AF was

more likely to occur in the context of congenital or acquired heart

disease with 80% of our respondents having followed more than five

pregnancies complicated by congenital or acquired heart disease.

Agreement with case content

A high level of agreement was found between proposed diagnosis and

participants’ comprehension of the cases in three out of four scenarios

as shown in Table 2.

We speculate that case B met with a lower level of agreement

because the case presentation did not meet the time criterion of

seven days associated with the definition of persistent AF.

Initial investigations

Whether the episode of AF was associated with a precipitant (case A)

or not (case B), a significant level of consensus (greater than 80%

agreement with a Kappa coefficient greater than .70) was obtained

for the following initial investigations: complete blood count (CBC),

electrolytes including magnesium, creatinine, electrocardiogram

(ECG), and trans-thoracic echocardiogram (TTE). No consensus was

achieved on other initial investigations including chest radiograph

(CXR), TSH, or investigations for pulmonary embolism. When

asked to select factors that would modify their approach to initial

investigations, 72% selected a past history of AF and a past history

of venous thromboembolism. Of note, maternal age, body mass index

(BMI), persistence of AF and multiple gestations did not appear to

modify initial investigations (kappa coefficient less than 0.50).

Treatment: Rate versus rhythm control

Rate control with beta-blockers was the treatment of choice in the first

48 h in both case A, (selected by 66% for AF associated with a poten-

tial precipitant) and case B (selected by 67% for AF persisting at 48 h).

Beta-blockers were selected twice as often as calcium channel blockers

(p50.01). Oral digoxin was added by 60% in case B and only 36% in

case A (p50.01).

Despite a preference for rate control, a proportion of participants

was inclined to resort to cardioversion whether emergency, elective

(but within the same hospital stay), or after four weeks of

Table 1. Clinical features of the four cases of AF in pregnancy.

Vignette: A 30-year-old-woman G1P0 at 28-weeks’ gestation

Case Unique features Proposed diagnosis Included in sections on:

A Symptoms of profuse diarrhoea

Treated with volume replacement

Spontaneous cardioversion at 12 h post admission

AF with clear precipitant Baseline investigations

Management

Anticoagulation

B Persistence of AF at 48 h

Investigations for pulmonary embolism (negative)

Digoxin loading

Persistent AF Baseline investigations

Management

Anticoagulation

C BP 80/40 and AF at 190/min

Electrical cardioversion

Recurrent symptomatic episodes

Recurrent paroxysmal AF Management

Anticoagulation

D Asymptomatic

1.2-cm clot found on trans-esophageal echocardiogram

AF of unknown duration and

left atrial appendage clot

Anticoagulation

Table 2. Level of agreement with proposed diagnosis.

Case

Proposed diagnosis at

the end of survey

% agreement (agree

or strongly agree)

A AF with clear precipitant 95

B Persistent AF 75

C Recurrent paroxysmal AF 91

D AF of unknown duration and

left atrial appendage clot

95
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anticoagulation in all three cases, with no significant differences

between cases A and B as detailed in Table 3.

For case C, where the presentation was associated with some evi-

dence of hemodynamic instability, emergency cardioversion was

selected over immediate rate control (83 vs. 13%). When asked to

select factors that would favour cardioversion, hemodynamic instabil-

ity was selected by 96%, ongoing symptoms by 64%, and recent onset

by 62%. Of interest, elevated BMI (greater than 40), a past history of

AF or the persistence of AF did not appear to modify the decision

(selected by less than 20% of responders).

Cardioversion: Electrical versus chemical

Respondents had a preference for electrical over chemical cardiover-

sion in all situations where cardioversion was considered (p50.05).

This question was associated with a high number of comments

(N¼ 30). Several comments (N¼ 11) suggested that electrical cardio-

version was more effective, more predictable, and safer for the fetus.

Others stated that both strategies were equally effective and that the

decision depended on factors such as trimester, BMI, and the risk of

intubation. A few comments (N¼ 4) demonstrated a certain degree of

discomfort with either approach: ‘‘‘defer to cardiologist’, ‘have no

experience with treating women in this condition’’.

Anticoagulation

We note that the questions on anticoagulation were only answered 2/3

of the respondents which may translate a certain level of discomfort

with the concept of ‘optimal management’.

In the setting of a clear precipitant

In the setting of AF with a clear precipitant, respondents were equally

divided between no therapy and oral aspirin as detailed in Table 4.

Therapeutic anticoagulation. Anticoagulation with therapeutic low-

molecular weight heparin (LMWH) was the single most common strat-

egy across three of the four cases (Table 4).

Postpartum anticoagulation. Several respondents chose to pursue

aspirin in the postpartum setting: 25% in the setting of AF with a

clear precipitant and 34% for persisting AF. In the setting of AF

with hemodynamic instability, the most frequent selections included

aspirin (27%) and prophylactic dose of LMWH (30%). In the setting

of AF with a left atrial appendage clot, there was a general consensus

for therapeutic anticoagulation whether with LMWH (50%), vitamin

K antagonist (28%), or direct oral anticoagulants (3%).

Risk assessment scores. Although traditional risk

assessment scores (CHADS2 and CHA2DS2Vasc) have not been vali-

dated in pregnancy, 2/3 of respondents declared having used the

risk score – in part or completely, to base their decision on

anticoagulation.

Discussion

AF with a structurally normal heart is rare in pregnancy. Much of the

literature pertains to arrhythmia in general and often in women with

established heart disease,3,8–10 as well as to drug options in preg-

nancy.11,12 Established guidelines and their focused updates13–20 dedi-

cate brief sections to pregnancy which focus mainly on drug safety and

prevention of thromboembolic complications in high-risk women.

Little evidence is available to propose which adaptations are necessary

in the setting of pregnancy and unprovoked AF with a structurally

normal heart. Should these women be investigated for pulmonary

embolism even in the absence of symptoms, should CXRs be pre-

scribed routinely? Is sinus rhythm a priority to preserve optimal fetal

circulation? Are there situations where chemical cardioversion is

preferred to electrical cardioversion? What defines high-risk thrombo-

embolism in pregnancy in this population? To these pregnancy-related

questions can be added issues surrounding gender differences in the

pathophysiology and response to treatment, an issue beyond the scope

of this discussion.21–24

Table 3. Percentage of participants having selected each strategy of cardioversion.

Emergency

cardioversion (%)

Elective

cardioversion (%)

Cardioversion after

four weeks of anticoagulation (%)

Case A: AF with clear precipitant 10 22 8

Case B: Persisting AF 10 25 25

Case C: Recurrent paroxysmal AF with borderline BP 83* 8** 4

Note: Participants were not restricted to a single answer.

*p50.01 relative to cases A and B.

**p50.05 relative to cases A and B.

Table 4. Percentage of all participants selecting different

strategies of anticoagulation.

No therapy

(%)

ASA

(%) LMWH

Case A: AF with clear

precipitant

41 40 11% prophylactic dose

4% intermediate dose

4% therapeutic dose

Case B: Persisting AF 7 36 16% prophylactic dose

7% intermediate dose

32% therapeutic dose

Case C: Recurrent

paroxysmal AF with

borderline BP

2 27 21% prophylactic dose

7% intermediate dose

41% therapeutic dose

Case D: AF of unknown

duration and left atrial

appendage clot

4 4 2% prophylactic dose

2% intermediate dose

82% therapeutic dose

Note: Participants could select a combination of therapies; data on vitamin

K antagonists and direct oral anticoagulants (DOACs) excluded from table

because rarely selected.
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Commonalities and differences between practice
and current guidelines

In terms of initial basic investigations, this survey of practice reflects

closely the content of guidelines established outside of pregnancy. For

the pregnant woman with a first episode of AF, regardless of the cause,

this group of physicians prescribed a basic set of investigations includ-

ing CBC, electrolytes (including magnesium), renal function, TSH,

ECG, and TTE.

In contrast to guidelines that seem to put beta-blockers and non-

dihydropyridine calcium channel antagonists (CCB) on equal foot-

ing,15 2/3 participants in this survey selected intravenous or oral

beta-blockers for rate control in the presence of rapid AF over CCB

(selected by one third of the sample). We suspect that this is because

more data on security are available with beta-blockers for pregnant

women compared to CCB.25

Whereas rate control (and even lenient rate control) seems to gain

favour over rhythm control in specific populations such as patients

with heart failure,26–28 physicians may presume that sinus rhythm in

pregnancy is a more optimal rhythm for fetal circulation, even in the

hemodynamically stable patient. Whether guided by considerations of

preservation of optimal fetal circulation or the risk of tachycardiomyo-

pathy, a significant percentage of our participants considered different

strategies for cardioversion. This is interesting in light of recent data

based on review of the literature and registry data, showing a high rate

of spontaneous cardioversion.7 It is possible, therefore, that clinicians

should be more patient in the setting of hemodynamic stability before

resorting to rhythm control. With regard to management of AF in

pregnancy, guidelines do present clear data on the safety profile of

medications, the possibility to pursue electrical or chemical cardiover-

sion but have little evidence to guide the clinician as to when ‘arrhyth-

mia conversion is mandatory’ or ‘Direct current cardioversion

considered inappropriate’.15

The question of anticoagulation presented the most heterogeneity

in responses. Variation was found in the prescription of ASA and the

indications and dosages of LMWH. Our sample population seemed

to favour anticoagulation given the high rates of anti-platelet or anti-

coagulant prescription across all cases. Whether the well-established

increased risk of thromboembolic complications translates in an

increased risk of stroke in AF for pregnant patients is unknown

although the case report of a pregnant patient with AF of unknown

duration and a left atrial appendage clot is a reminder of the possi-

bility of complications.7 In other words, to what extent are clinicians

correct in viewing pregnancy as a risk factor for stroke in AF? In

their review of anticoagulation in pregnancy, Goland and Elkayam29

express the opinion that a short episode of lone AF is not an indi-

cation for anticoagulation. The ACC/AHA/ESC 2006 guidelines14

suggest protection against thromboembolic complications by means

of aspirin or anticoagulant therapy for all patients with AF except

those with lone AF or low thromboembolic risk. Similar statements

can be found in the European Society of Cardiology (ESC) Task

Force for the management on AF issued in 2010.15 These guidelines,

however, do not provide details on how to grade thromboembolic

risk. It is interesting to note that, given the absence of alternative,

participants did resort to calculating traditional risk scores (such as

CHADS2 score), even though they acknowledged their lack of valid-

ation in pregnancy.

Limitations

This description of current practice is limited by sample size. This

reflects the relatively new discipline of Obstetric Medicine in North

America and across the globe. A small proportion of our sample

(12%) was represented by cardiologists. The remainder, however,

had significant expertise in pregnancy. Input from a greater number

of cardiologists, perhaps by means of a conference such as the Cardiac

Problems in Pregnancy conference, would increase sample size by

reaching beyond the relatively new and small community of

Obstetric Physicians.

No available published tool existed on which to base our survey.

We recognize that a step-wise case-based survey methodology is a

novel approach to documenting current practice. Steps were taken to

validate content, both medical and pedagogical, by review with subject-

matter experts. In addition, when participants were asked to provide

feedback on the survey methodology for reaching consensus, a certain

degree of healthy skepticism was present (22% against and 22% uncer-

tain). Comments included the following reflections: ‘We should need

more data.’; ‘I strongly disagree with using a survey to establish guide-

lines. [. . .] Since little evidence exists on this particular topic, a high

degree of consensus among experts (eg480%) should be sought if the

recommendations are to be of any value.’; ‘The survey is very interest-

ing to establish the practice pattern of physicians but has not under-

gone rigorous discussions and debate of the existing literature to serve

as the basis for guidelines’; and ‘I think this is an excellent start [. . .]’.

We agree wholeheartedly with these opinions. The aim of the survey

was to describe current practice to help experts subsequently reflect on

current management and create more precise guidelines.

Conclusion

Rare conditions in pregnancy provide considerable challenges to all

clinicians involved in the care of these women. Not only must the

clinician be aware of the impact of the pathophysiology and the inter-

ventions on the pregnancy, but they may have many questions on how

to adjust risk assessment and intensity of management. AF is an exam-

ple of a condition for which much data exist outside of pregnancy but

how they can be applied to the pregnant patient is unclear. We cannot

stress enough the importance of expert multi-disciplinary involvement

in the best care of women with complex medical problems. This

approach becomes particularly important in the absence of clear, evi-

dence-based guidelines. Logistic barriers are such that high-level evi-

dence is unlikely to be a source of answers in the near future. We

wished to explore whether a survey methodology could contribute by

providing data regarding current practice patterns of physicians

involved in medical complications of pregnancy. Awaiting more data

from large registry or prospective multicenter studies, we can conclude

that further guidance and clarification by experts, including cardiolo-

gists, are needed with regard to the importance of rhythm control

relative to rate control and the assessment of thromboembolic risk in

this population. Dissemination of more precise recommendations

would greatly help clinicians faced with this uncommon condition to

identify the correct degree of intervention. A follow-up survey of prac-

tice would help to ensure that adequate knowledge translation took

place.
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