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Abstract

Background: Increasing reports suggest the safe use of direct oral
anticoagulants (DOACs) in electrical cardioversion. The aim of this
study was to assess the trends and 30-day outcomes associated with
anticoagulation for cardioversion.

Methods: Patients who underwent electrical cardioversion from Jan-
uary 2015 to October 2020 with a 30-day follow-up were included;
and outcomes including stroke, transient ischemic attack, intracranial
hemorrhage (ICH), and major gastrointestinal bleeding were record-
ed.

Results: Of the 515 patients, 351 (68%) were men and 164 (32%)
were women, with a mean CHA,DS,VASc score of 2.6 & 1.6. Outpa-
tient apixaban use increased from 10% in 2015 to 46% in 2020 (P <
0.001) with a decline in the use of warfarin from 24% in 2015 to 10%
in 2020 (P = 0.023). Apixaban use peri-procedurally for cardiover-
sion increased from 32% in 2015 to 35% in 2020 (P = 0.317), while
warfarin use decreased from 23% in 2015 to 14% in 2020 (P =0.164).
At discharge, apixaban prescriptions increased from 21% in 2015 to
61% in 2020 (P < 0.001), while warfarin prescriptions declined from
30% in 2015 to 13% in 2020 (P =0.009). No ICH was recorded in the
30 days after cardioversion. Ischemic stroke occurred in four (0.7%)
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patients with one (0.29%) of the 338 patients on a DOAC, one (0.8%)
of the 124 patients on warfarin and two (5.5%) of the 36 patients not
receiving anticoagulation post cardioversion. There were seven (1%)
major gastrointestinal bleeding events in patients on oral anticoagula-
tion, of which four (3%) were on warfarin and three (0.8%) were on
DOAC:s.

Conclusions: Our study shows the increasing and safe use of DOACs
for the purpose of cardioversion. The rates of 30-day ischemic stroke
post cardioversion were low and only occurred in patients admitted in
the intensive care unit.

Keywords: Anticoagulation; DOACs; VKA; Cardioversion; Trends;
Outcomes

Introduction

The prevalence of atrial fibrillation has increased three-fold
over the last 50 years [1]. Since its approval over 60 years
ago, warfarin had been the main oral anticoagulant used in the
USA for stroke prophylaxis in the setting of atrial fibrillation.
Direct oral anticoagulants (DOACs) were first introduced into
the USA clinical market in 2010 and have changed the spec-
trum of anticoagulation options available to patients. Their
convenience of use, increasing reimbursement through insur-
ance, higher compliance rates, and lower associated bleed-
ing risk have been the driving factors for their use for stroke
prophylaxis in atrial fibrillation. As a result, DOACs have been
adopted rapidly and are increasingly being used for systemic
embolic prevention in atrial fibrillation [2]. Their initiation im-
mediately prior to or after cardioversion of atrial fibrillation is
a logistically attractive approach. Direct current cardioversion
carries an inherent risk of thromboembolism with the potential
of dislodging a clot present in the left atrial appendage (LAA)
after the return of sinus rhythm. Atrial stunning following car-
dioversion is also thought to lead to new thrombus formation
[3]. The risk of thromboembolism approaches 7% in patients
undergoing direct current cardioversion who are not on anti-
coagulation [4]. As highlighted in the RELY trial, with antico-
agulation, risk of peri-procedural thromboembolism surround-
ing cardioversion can be reduced to as low as 0.3% [5]. The
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EMANATE trial showed that apixaban was a feasible option
for patients with atrial fibrillation of less than 48 h undergo-
ing cardioversion, and rates of bleeding and thromboembolism
were comparable to use of vitamin K antagonist (VKA) [6].
The X-VeRT trial concluded that rivaroxaban is an effective
alternative to VKA for cardioversion [7]. A meta-analysis that
included six randomized controlled trials on DOACs showed
cardioversion of patients on DOACSs had similar risks of a ma-
jor ischemic event, bleeding, and mortality in comparison to
warfarin [8].

Our institution initiated the UK Health Care Optimal-
Care™ anticoagulation guidelines (Supplementary Mate-
rial 1, www.cardiologyres.org) to outline pre, peri- and post-
procedural anticoagulation for cardioversion in line with the
American College of Cardiology/American Heart Association
recommendations. For atrial fibrillation of greater than 48 h
duration or unknown time of onset, an early cardioversion
strategy recommended includes transesophageal echocardi-
ography (TEE) done to rule out LAA thrombus, following
which, cardioversion can be performed in 2 h after first dose of
DOAC, or 4 h after low-molecular-weight heparin (LMWH)
or 24 h of unfractionated heparin (UFH), while the conven-
tional strategy consists of anticoagulation for at least 3 weeks
with DOAC or warfarin (goal international normalized ratio
(INR): 2 - 3), followed by cardioversion, without the need for
TEE. All patients with atrial fibrillation of greater than 48 h
duration are to be anticoagulated for at least 4 weeks. For atrial
fibrillation with duration of less than 48 h, initiation of antico-
agulation can be followed by cardioversion after either 2 h of
the first dose of DOAC or 4 h of LMWH or 24 h of UFH. For
patients with hemodynamic instability, initiation of anticoagu-
lation with immediate cardioversion without delay, followed
by at least 4 weeks of anticoagulation is recommended. The
aim of our study was to assess the trends of anticoagulation
use at the time of direct current cardioversion and its impact
on 30-day outcomes.

Materials and Methods

A retrospective review of medical charts of patients who un-
derwent direct current cardioversion from January 2015 to Oc-
tober 2020 was performed. The study was approved by the In-
stitutional Review Board of the University of Kentucky (UK,
protocol number 63114). UK Healthcare provides quaternary
care services to a large population of patients in Kentucky, West
Virginia and Ohio. Patients were identified through the Center
for Clinical and Translation Science’s (CCTS) electronic data
warehouse. Charts were reviewed to document the index direct
current cardioversion for atrial fibrillation/flutter during the
study duration. Baseline demographics including age, gender,
body mass index (BMI), medical history, CHA,DS,VASc, car-
dioversion procedure note, transesophageal echocardiogram
(TEE) for presence of LAA thrombus prior to cardioversion,
outpatient, peri- and post-procedure anticoagulation were re-
corded. Patients with at least 30 days follow-up available in the
electronic medical record were included in the study, resulting
in a sample size of 515 patients (Fig. 1). Patients without a fol-
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low-up after the cardioversion were excluded from the study.
Trends of anticoagulant use over the period of 6 years were
noted. Primary clinical end points for the study were ischemic
stroke or transient ischemic attack (TIA), intracranial hemor-
rhage, and major gastrointestinal bleeding within 30 days of
cardioversion. Ischemic stroke/TIA was diagnosed with help
of brain imaging and clinical assessment of neurological defi-
cit. Major bleeding was defined per the International Society
on Thrombosis and Hemostasis as loss of two units of bloods,
requiring transfusion or bleeding at a critical site.

This study was conducted in compliance with the ethical
standards of the responsible institution on human subjects as
well as with the Helsinki Declaration.

Statistical analysis

Mean and standard deviation (SD) were used to represent con-
tinuous variables with frequencies and percentages to repre-
sent categorical variables. Chi-square test (or Fisher’s exact
test, as appropriate) was used to compare patients based on
the anticoagulant group. A two-sided Z test was conducted to
assess the significance of changes in use of each anticoagulant
from 2015 to 2020. SPSS 26 was used to analyze data, and
statistical significance was considered when the P value was
less than 0.05.

Results

Of the 515 patients identified, 351 (68%) were men and 164
(32%) were women. The mean age of patients undergoing di-
rect current cardioversion was 62 + 13 years, with a range of
18 - 95 years. Mean CHA,DS,VASc of the group was 2.6 +
1.6. Demographics for the cohort are presented in Table 1.

Aspirin was an outpatient medication for 142 (27%) and
clopidogrel for 19 (4%) patients. Concurrent use of an anti-
platelet agent with an anticoagulant occurred in 134 (26%)
patients and triple therapy with two antiplatelet agents and an
anticoagulant in seven (1%) patients.

The indication for direct current cardioversion was atri-
al fibrillation in 324 (63%) patients and atrial flutter in 191
(37%) patients. A TEE to assess for LAA thrombus prior to
direct current cardioversion was performed in 210 (41%) pa-
tients, of which nine (4%) patients had a thrombus identified in
the LAA with their cardioversion re-scheduled and performed
after 12 weeks of outpatient anticoagulation. New onset atrial
fibrillation of less than 48 h duration was identified in 34 (7%)
patients, with the vast majority of the patients in atrial fibrilla-
tion for greater than 48 h. Cardioversion was successful at re-
storing normal sinus rhythm in 448 (87%) patients. Emergent
cardioversion was performed in 23 (4%) patients due to hemo-
dynamic instability. Cardioversions were performed as an in-
patient procedure (including those in the emergency depart-
ment) in 322 patients (62%), of which 65 (12%) patients were
in a medical or surgical intensive care unit (ICU). Ambulatory
elective cardioversions were done for 193 (38%) patients.

Three hundred thirty (64%) patients were on anticoagula-

www.cardiologyres.org 89



Safe Use of DOAC:s for Cardioversion

Cardiol Res. 2022;13(2):88-96

957 patients identified who underwent
cardioversion from 2015-2020

442 patients excluded
due to lack of 30 day
follow-up

515 patients with atleast 30 day followup
available in electronic medical record
included in the study

Y

Outpatient Anticoagulation, peri-procedural
anticoagulation and anticoagulation on
discharge noted

Intracranial hemorrhage, Ischemic Stroke/TIA
and major gastrointestinal bleeding within 30
days of cardioverion noted

Figure 1. Study flowchart. TIA: transient ischemic attack.

tion for at least 30 days prior to cardioversion. As the baseline
anticoagulant that patients were on in the community prior to
presentation, apixaban was the most common anticoagulant in
146 (28%) patients followed by warfarin in 101 (20%) and
rivaroxaban in 79 (15%) patients. Apixaban use increased
from 10% in 2015 to 46% in 2020 (P < 0.001), rivaroxaban use
did not change significantly over the 6 years (P = 0.981), and
warfarin use declined from 24% in 2015 to 10% in 2020 (P =
0.023) (Fig. 2a). DOACs use prior to admission in 2020 was
noted in 42 (45%) of 72 patients, while in 2015 only 16 (22%)
patients were on DOACs. The rise in outpatient DOAC use as
a baseline anticoagulant also resulted in a subsequent decrease
in the use of intravenous/subcutancous anticoagulants (other
anticoagulants) peri-procedurally (Fig. 3).

At the time of cardioversion, apixaban (35%), rivaroxaban
(20%) and warfarin (17%) were the most common oral antico-
agulants in the overall cohort. Other anticoagulants (including
UFH, enoxaparin and bivalirudin) were used in 19% of pa-
tients. Only 9% of patients did not receive anticoagulation at
the time of cardioversion; and of these, 3% had atrial fibrilla-
tion/flutter for 48 h or less. While there were trends of change
in the use of anticoagulants at the time of cardioversion, none
were statistically significant (Fig. 2b).

At the time of discharge, 212 (41%) patients were pre-
scribed apixaban, 126 (25%) patients were prescribed rivar-
oxaban and 124 (24%) patients were prescribed warfarin.

90 Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™

Table 1. Baseline Characteristics of Patients

Baseline patient characteristics N=515
Males 351 (68%)
Diabetes mellitus 146 (28%)

Hypertension 311 (60%)
Coronary artery disease 153 (30%)
Hyperlipidemia 172 (33%)
Chronic kidney disease 47 (9%)
End-stage renal disease 11 (2%)
Renal transplant 6 (1%)
Heart failure 266 (52%)
LVAD 8 (1%)
Heart transplant 2 (< 1%)
Liver cirrhosis 9 (2%)
Body mass index 32 (16 -78)
Congestive heart failure 266 (52%)
LVEF < 40% 171 (33%)
CHA,DS,VASc 26+1.6

0 40 (8%)

1 89 (17%)

2 123 (24%)

3 94 (18%)

4 78 (15%)

5 48 (9%)

6 16 (3%)

7 4 (< 1%)

8 3 (< 1%)
Prior stroke/TIA 38 (7%)
Prior major bleeding 25 (5%)
Prior venous thromboembolism 64 (12%)
Prior cardioversion 140 (27%)
Prior ablation 42 (8%)

LVAD: left ventricular assist device; LVEF: left ventricular ejection frac-
tion; TIA: transient ischemic attack.

Thirty-one patients (6%) were discharged without any anti-
coagulant for the reasons listed in Table 2. After discharge,
anticoagulation was continued for more than 30 days in 419
(81%) patients and for 30 days only in 51 (10%) patients who
had CHA,DS,VASc scores of less than 2. Apixaban use at dis-
charge increased significantly from 21% in 2015 to 61% in
2020 (P < 0.001), while warfarin use decreased from 30% in
2015 to 13% in 2020 (P = 0.009). There was a trend towards a
decline in the prescription of rivaroxaban post cardioversion,
from 31% in 2015 to 18% in 2020 (P = 0.068) (Fig. 2c¢).
Among the subset of 322 hospitalized patients undergoing
cardioversion, peri-procedurally DOAC use increased over the
time frame studied. Apixaban was used in 121 (37%) of these
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a Outpatient Anticoagulation Trend Prior b Peri-procedural Anticoagulation for Direct
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Figure 2. Trends in the use of oral anticoagulation from 2015 to 2020 in patients undergoing direct current cardioversion. (a) Use
of anticoagulants for 30 days or more prior to cardioversion. (b) Anticoagulation use at the time of cardioversion. (c) Anticoagula-

tion on discharge after cardioversion.

322 patients followed by rivaroxaban in 68 patients (21%) and
warfarin in 51 (16%) patients of the inpatient group. No an-
ticoagulation was given to 42 (13%) patients, and 40 (12%)
patients received other anticoagulants (intravenous/subcutane-
ous). At the time of discharge from the inpatient setting, 132
(41%) patients received apixaban, 65 (20%) received rivar-
oxaban, 76 (23%) received warfarin, 31 (10%) patients were
discharged without anticoagulation and 18 (5%) patients con-
tinued other anticoagulants (intravenous/subcutaneous antico-
agulants).

A comparison of baseline characteristics of patients who
were discharged on warfarin or DOACs (apixaban and rivar-
oxaban) post cardioversion is described in Table 3. The warfa-
rin group comprised a more complex patient population with
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a higher proportion of patients with chronic kidney disease
(CKD) stage 3 - 5, ejection fraction (EF) <40%, history of ve-
nous thromboembolism, previous major bleeding, higher con-
comitant use of aspirin, clopidogrel and triple therapy (defined
as two antiplatelet agents with an oral anticoagulant).

At 30 days of follow-up, ischemic stroke occurred in four
(0.7%) patients. All four patients who had a stroke were in the
ICU, with one (0.29%) patient on rivaroxaban of the 338 pa-
tients on DOACs, one (0.8%) of 124 patients on warfarin, and
two (5.5%) of the 36 patients who did not receive anticoagula-
tion after cardioversion (Table 4). No intracranial hemorrhage
occurred. There were seven (1%) major gastrointestinal bleed-
ing events recorded in patients on oral anticoagulation in the 30
days follow-up period, of which four (3%) of 124 patients were
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Outpatient DOAC use with concomitant decrease in Peri-
Procedural use of Heparin/Enoxaparin
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Figure 3. Declining intravenous/subcutaneous anticoagulation during cardioversion with rise of DOACs over 2015 - 2020.

DOACSs: direct oral anticoagulants.

on warfarin and three (0.8%) of 338 patients were on DOACs.
Of these three patients who had major gastrointestinal bleeding
on DOAC s, two were on apixaban, and one on rivaroxaban.

Discussion

Data from our institution demonstrates that DOACs have be-
come the preferred anticoagulant for cardioversion, with 79%
of patients post cardioversion receiving a DOAC in 2020. The
majority (94%) of patients were anticoagulated for at least 30
days after cardioversion, indicating compliance with the Opti-

malCare™ Pathway. The rate of use of triple therapy was low
and in line with safe practice.

Our study adds to the real-world data about the use of
DOAC:s for cardioversion. The baseline characteristics of our
patients are similar to those reported by two other real-world
studies on DOACs use for cardioversion by De Heide et al
[9] and Frederiksen et al [10], with the mean CHA,DS,VASc
score of patients undergoing cardioversion being 2.3 and 2.5
respectively. The group of patients taking VKAs described
by De Heide et al [9] also exhibited comparable clinical com-
plexity to our patient population with a higher proportion of
patients with congenital heart disease, congestive heart fail-

Table 2. Reasons for No Anticoagulation on Discharge After Cardioversion

Reason

Il
w
—

Cardioversion post CABG and anticoagulation deemed not necessary by surgeon

Recent surgery and anticoagulation deemed not safe
Significant thrombocytopenia (< 50,000)

Patient refusal

HAS-BLED score > 3

Recent gastrointestinal bleeding

LAA occlusion device with prior history of major bleeding
Multi-organ dysfunction

Indiscernible

»—A[\.)b—‘U]Z

— kW W

—

CABG: coronary artery bypass graft; LAA: left atrial appendage.
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Table 3. Patient Demographics Based on Type of Post-Procedural Anticoagulation

Demographics DOACSs, n =338 (65%) Warfarin, n = 124 (24%) P value
Age 62 +13.073 61 £13.5 0.721
CHA,DS,VASc 2.65+1.6 29+14 0.037*
Body mass index 32.1+8.1 343+ 11.1 0.017*
Male gender 235 (70%) 80 (65%) 0.306
Diabetes mellitus 91 (27%) 38 (31%) 0.429
Hypertension 202 (60%) 77 (62%) 0.65
Coronary artery disease 96 (28%) 43 (35%) 0.193
Hyperlipidemia 109 (32%) 49 (40%) 0.145
Chronic kidney disease stage 3 - 5 23 (7%) 20 (16%) 0.002*
End-stage renal disease 5 (1%) 5 (4%) 0.08
Congestive heart failure 172 (51%) 49 (40%) 0.09
Heart failure with reduced ejection fraction (EF < 40%) 106 (31%) 53 (43%) 0.023*
History of prior stroke 24 (7%) 12 (10%) 0.36
History of venous thromboembolism 34 (11%) 21 (17%) 0.043*
Prior history of major bleeding 7 (2%) 8 (6%) 0.019*
Concomitant aspirin use 78 (23%) 48 (39%) 0.001*
Concomitant clopidogrel use 8 (2%) 9 (7%) 0.013*
Triple antithrombotic therapy 1 (<1%) 5 (4%) 0.002*
Transesophageal echocardiogram prior to cardioversion 140 (41%) 54 (44%) 0.681
Prior cardioversions 94 (28%) 36 (29%) 0.796
Atrial fibrillation 218 (65%) 71 (57%) 0.154
Atrial flutter 120 (36%) 53 (43%) 0.154
Anti-arrhythmic use prior to cardioversion 137 (41%) 53 (43%) 0.686

*P value < 0.05. EF: ejection fraction.

ure, coronary heart disease, diabetes mellitus, left ventricu-
lar dysfunction and renal insufficiency. Heart failure and left
atrial enlargement were predominant in patients on VKA in
the study by Frederiksen et al [10]. In our analysis, patients on
warfarin therapy had higher rates of CKD, heart failure with
reduced EF, a previous history of venous thromboembolism,
and previous major bleeding. In the study by De Heide et al
[9], the use of peri-procedural DOACs increased from 17%
in 2015 to 73% in 2020, and an uptrend of peri-procedural
DOAGC:S is seen in our study. While in their study, dabigatran
was the primary DOAC, our study showed predominant use
of apixaban. Rates of ischemic stroke were comparable to our
study results with 0.15% in DOAC group reported in the study

by Frederiksen et al [10], and 0.41% in DOAC group reported
in De Heide et al [9]. Neither of those studies had a group
of patients without anticoagulation post cardioversion. No in-
tracranial hemorrhage was reported in the study of Frederiksen
et al [10], while one patient had a trauma associated subdural
hematoma in the study by De Heide et al [9].

Our study is unique in that it encompasses direct current
cardioversions performed in both inpatient and outpatient set-
ting including emergent cardioversions and cardioversion of
patients admitted in the ICU, while previous studies focused
on cardioversion performed electively [11, 12].

The increased use of DOACs may be explained in part
by greater clinician comfort in terms of pharmacologic re-

Table 4. Characteristics of Patients With Stroke After Direct Current Cardioversion

Age Gender CHA,DS,VASc TEE Anticoagulation Comments

53 Male 0 Not performed Warfarin Preceding surgery for ischemic bowel
57 Female 2 Not performed Rivaroxaban Seizure

64 Male 3 Not performed None Preceding liver transplant surgery

61 Female 4 Not performed None Recent gastrointestinal bleed

TEE: transesophageal echocardiography.
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sponse, ease of use for patients without the need for laboratory
monitoring, access to new reversal agents, and better cover-
age of DOACs cost by prescription insurance. In a survey of
Medicare D patients from 2011 to 2019, the proportion using
DOAC:s increased from 7.4% in 2011 to 66.8% in 2019 [13]. In
2019, per this survey, the three most commonly used medica-
tions were apixaban (41.4%), warfarin (29.6%), and rivaroxa-
ban (21.6%). A recent study of Department of Defense patient
population with non-valvular atrial fibrillation indicated that
patients on warfarin incurred higher all-cause health care costs
per patient per month (PPPM) ($2,498 vs. $2,277; P =0.148),
significantly higher stroke/systemic embolism (SE)-related
($118 vs. $46; P = 0.012) and major bleeding-related ($166
vs. $76; P = 0.003) medical costs compared to apixaban [14].
Studies from several other countries have shown the cost ef-
fectiveness of apixaban over other DOACs and warfarin for
stroke prevention in atrial fibrillation [15-19]. Lower risk of
major bleeding and ischemic stroke with use of apixaban in
comparison to rivaroxaban adds to the increasing popularity
of apixaban for thromboprophylaxis in atrial fibrillation/flutter
[20, 21]. Current data suggest use of DOAC:s is associated with
a shorter wait time to cardioversion compared to warfarin [9]
and fewer procedures canceled compared to warfarin, which
also points towards cost effectiveness.

Compared to the 30% of patients in the entire cohort with
coronary artery disease and atrial fibrillation, 26% of patients
were on combination therapy with an anticoagulant and an anti-
platelet agent, with aspirin being the primary antiplatelet agent.
OAC-ALONE [22] and AFFIRE [23] challenged the notion of
using combination antiplatelet with anticoagulant therapy in pa-
tients with atrial fibrillation and stable coronary artery disease.
However, the practice pattern suggested by the percentages of
use of combination therapy in our study indicates our clinicians
opt for the approach of weighing the risk of bleeding with the
benefit of preventing myocardial ischemic event.

Patients admitted in the ICU are at a higher risk of stroke,
with an incidence approaching 1-2% admitted for non-neu-
rological causes. Of the 65 patients admitted in the intensive
care setting, four (6%) had an ischemic stroke and 20% were
not on anticoagulation. Hypotension, arrhythmia burden, co-
agulation imbalance, surgery and pro-inflammatory states all
increase risk of stroke [24, 25]. Further, cardioversions done
for arrhythmias causing hemodynamic instability may not be
effectively preceded by cardiac imaging to rule out intracar-
diac thrombus. Anticoagulation rates in the ICU remain low;
with the AFTER-ICU study noting 60% patients received no
anticoagulation in the ICU for atrial fibrillation [26]. All the
ischemic strokes in our study occurred in patients admitted to
ICU who had recent surgery or hemodynamic compromise and
were not preceded by a TEE.

Study limitations

Our study has several limitations. Our sample size was re-
duced from initially screened 957 patients down to 515 pa-
tients due to a lack of 30-day follow-up, as the excluded 442
patients returned to follow-up with their primary cardiologist
after cardioversion, and follow-up data for these patients was

94 Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™

not available for review. Our study did not compare the time to
cardioversion using different anticoagulants, nor did our study
account for canceled procedures. Our study did not assess mi-
nor bleeding, drug interaction and changes in oral anticoagu-
lants. In addition, adherence to DOACs was not assessed in
our study. Due to the small number of primary end events, a
statistical comparison between patients on DOACs and warfa-
rin for ischemic stroke and intracranial hemorrhage could not
be performed.

Conclusions

Our single-center study shows the increasing use of DOACs
both for atrial fibrillation and flutter and for the purpose of car-
dioversion. Apixaban was the most prescribed anticoagulant.
Ninety-one percent of patients received anticoagulation post
cardioversion for at least 30 days. The rates of 30-day ischemic
stroke post cardioversion were low and only occurred among
patients admitted in the ICU. Further studies are needed to as-
sess the use of anticoagulation and the risk of stroke post car-
dioversion in patients admitted in the ICU.

Learning points

Use of DOACs increased from 2015 to 2020 for outpatient
anticoagulation and peri-procedurally for electrical cardio-
version of atrial fibrillation/flutter, with a decrease in use of
warfarin. Patients on warfarin were likely to have CKD, left
ventricular ejection fraction (LVEF) < 40%, history of venous
thromboembolism and history of major bleeding. Stroke oc-
curred in four (0.7%) patients within 30 days after cardiover-
sion and no intracranial hemorrhages were noted. All four pa-
tients were admitted in the ICU. Further studies are needed
to assess trends of anticoagulation and outcomes of electrical
cardioversion for atrial flutter/fibrillation among patients in
the ICU.

Supplementary Material

Suppl 1. OptimalCare™ anticoagulation guidelines.
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