Cor et Vasa

Available online at www.sciencedirect.com w
o o or
ScienceDirect C'Vasa

journal homepage: www.elsevier.com/locate/crvasa

Plvodni sdéleni | Original research article

Low cardiovascular event rate and high atrial fibrillation
recurrence rate one year after electrical cardioversion

Evija Knoka??, Irina Pupkevica®®, Baiba Lurina®?, Ginta Kamzola3*,
Aldis Strelnieks*<, Oskars Kalejs®®, Aivars Lejnieks®*

?Riga Stradins University, Dzirciema street 16, Riga, LV-1007, Latvia
b Latvian Center of Cardiology, Pauls Stradins Clinical University Hospital, Pilsonu street 13, Riga, LV-1002, Latvia
¢ Riga East Clinical University hospital, Hipokrata street 2, Riga, LV-1038, Latvia

ARTICLE INFO

SOUHRN

Article history:

Received: 20. 4. 2017

Received in revised form: 28. 8. 2017
Accepted: 30. 8. 2017

Available online: 28. 9. 2017

Klicova slova:

Elektricka kardioverze
Fibrilace sini
Kardiovaskularni pfihody

Kontext: U pacientd s fibrilaci sini se k obnové sinusového rytmu bézné provadi elektrickd kardioverze.
Dlouhodobé hodnoty incidence klinickych piihod a udrzeni sinusového rytmu po elektrické kardioverzi vsak
nejsou piesné znamy. Tato monocentrickd studie zkoumala jednoro¢ni incidenci a rizikové faktory vzniku
kardiovaskularnich piihod a recidivy fibrilace sini.
Metody: Do prospektivni studie bylo zafazeno 188 pacientu s fibrilaci sini, u nichZ byla provedena elektricka
kardioverze. V nasledném jednoroc¢nim sledovani, jehoz se zucastnili pacienti po kardioverzi a jejich prakticti
IékaFi, byla hodnocena incidence klinickych a arytmickych pfihod. Udaje ziskané od pacientd a praktickych
Iékaru byly spojeny a vysledky byly analyzovany pomoci software PSPP 0.8.5.
Vysledky: Uspé&snost elektrické kardioverze dosahla 90,4 %. Do jednoho roku po kardioverzi prodélal jeden
pacient (0,6 %) infarkt myokardu, u tfi pacientt (1,9 %) probéhla cévni mozkova prihoda/transitorni ische-
micka ataka (TIA), tfi pacienti (1,9 %) zemreli a u ti pacientl (1,9 %) doslo ke krvécivé pfihodé vyzadujici
hospitalizaci. Jedinym faktorem vykazujicim tendenci ke zvySeni rizika kombinace infarktu myokardu, cévni
mozkové piihody/TIA a krvaceni (p = 0,096) byla pfitomnost diabetes mellitus. Pfi kontrolach uvedlo 30,0
% pacientl epizody fibrilace sini a po jednom roce jich 62,2 % popsalo alespori jeden pfipad paroxysmalni
fibrilace sini. Podil pacientd, u nichz byla provedena dalsi kardioverze po ptvodni hospitalizaci, dosahl 32,5
%. Mezi faktory vyznamné zvysuijici riziko recidivy fibrilace sini patfily cévni mozkova piihoda/TIA v anam-
néze (p = 0,014) a echokardiograficky prokazany zvyseny index objemu levé siné (p = 0,039). Tendence ke
zvysenému riziku byla nalezena i pfi vétSim prameéru levé siné (p = 0,087).
Zavéry: Incidence kardiovaskularnich pfihod béhem jednoho roku po elektrické kardioverzi byla nizka. Pres
vysokou bezprostredni Uspesnost elektrické kardioverze se stabilni sinusovy rytmus podafilo dlouhodobé
udrzet pouze u malého poctu pacientd.

© 2017, CKS. Published by Elsevier Sp. z 0.0. All rights reserved.

ABSTRACT

Background: Electrical cardioversion is widely used to restore sinus rhythm in patients with atrial fibrillation.
However, the long term clinical event and sinus rhythm maintenance rates following electrical cardioversion
still remains unclear. This study evaluated one year incidence and risk factors for cardiovascular events and
atrial fibrillation recurrence in a single center clinical practice.

Methods: In a prospective study 188 patients with atrial fibrillation who underwent electrical cardioversion
were enrolled. Patients and their primary care physicians were followed up one year after cardioversion and
patient clinical and arrhythmic event rate was evaluated. Data obtained from patients and general practi-
tioners were combined and the results were analyzed with PSPP 0.8.5. software.
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Results: Electrical cardioversion success rate was 90.4%. Within a year after cardioversion one patient (0.6%)
suffered myocardial infarction, three patients (1.9%) had a stroke/transitory ischemic attack (TIA), three
patients (1.6%) died and three patients (1.9%) had a bleeding event that required hospitalization. The
presence of diabetes mellitus was the only factor with a tendency to increase the risk of combined event of
myocardial infarction, stroke/TIA and bleeding (p = 0.096). At follow up 30.0% of patients reported having
atrial fibrillation and within a year 62.2% had suffered at least one atrial fibrillation paroxysm. The propor-
tion of patients who underwent additional cardioversions after the initial hospitalization was 32.5%. The
factors that significantly increased the risk of atrial fibrillation recurrence were history of stroke/TIA (p =
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0.014) and increased left atrial volume index on echocardiography (p = 0.039). Greater left atrial diameter
had a tendency towards an increased risk (p = 0.087).

Conclusions: Cardiovascular event rate one year after electrical cardioversion was low. Electrical cardioversion
had a high immediate success rate, however, maintenance of stable sinus rhythm in the long term was low.

Introduction

Atrial fibrillation is the most frequently observed car-
diac rhythm disorder with a prevalence of approximately
2% in the population [1]. Studies have shown that the
incidence and prevalence of atrial fibrillation tends to
increase over time [2,3] due to increasing average life ex-
pectancy and improved diagnosis and treatment of atrial
fibrillation [4].

Atrial fibrillation is a risk factor for thromboembolic
complications and it has been estimated that it may inc-
rease the risk of suffering from a stroke even fivefold [5].
In addition, the severity of strokes caused by atrial fib-
rillation is greater compared to ischemic cerebrovascular
events in patients with carotid artery disease [6] due to
the embolization of larger particles in patients with atrial
fibrillation [6,7]. Patients suffering from atrial fibrillation
have higher cardiovascular and non-cardiovascular mor-
tality rate and atrial fibrillation can cause or worsen the
course of congestive heart failure [8-10].

Electrical cardioversion is widely used to restore si-
nus rhythm in patients with atrial fibrillation. However,
even after the restoration of sinus rhythm these patients
are on a higher risk of suffering from thromboembolic
complications. Therefore oral anticoagulation therapy is
the mainstay of treatment in patients with a high risk of
stroke [1]. This study was initiated to evaluate one year
incidence and risk factors for cardiovascular events and
atrial fibrillation recurrence in patients who underwent
electrical cardioversion in a single center clinical practice.

Methods

Study participants

This prospective study was conducted from October 2015
to April 2016 in a single center University Hospital. A total
of 188 consecutive patients who underwent synchronized
direct-current cardioversion were enrolled. Patients were
referred to the cardioversion unit after confirmation of
atrial fibrillation by electrocardiographic recording by
their primary care physician or from the emergency de-
partment. The study was approved by an institutional re-
view committee. All patients gave an informed consent.
The inclusion criteria were: age >18 years, confirmed atri-
al fibrillation on a 12-lead electrocardiogram, planned
or performed sinus rhythm restoration by synchronized

direct-current cardioversion at the index hospitalization.
Patients with the anticipated life expectancy of less than
one year, with contraindications for undergoing electri-
cal cardioversion and patients with spontaneous or sinus
rhythm restoration after pharmacological therapy were
excluded from the study. During the index hospitalizati-
on patient demographic, echocardiographic, electrocar-
diographic and clinical laboratory data were collected.

Before electric cardioversion 12-lead electrocardio-
graphy was recorded and the diagnosis of atrial fibrilla-
tion was confirmed according to the standard criteria.
Synchronized direct current cardioversion was perfor-
med according to the guidelines and was defined as
successful if stable sinus rhythm was obtained and pa-
tient was discharged with sinus rhythm. Patients with
a definite duration of atrial fibrillation <48 h underwent
acute restoration of sinus rhythm by synchronized di-
rect-current cardioversion without performing transo-
esophageal echocardiography before the procedure.
In patients with atrial fibrillation lasting >48 h electri-
cal cardioversion was performed after anticoagulation
therapy pretreatment according to the ESC guidelines
for the management of atrial fibrillation [1] or after the
exclusion of atrial thrombus by transoesophageal echo-
cardiography. At the discharge patients were prescribed
anticoagulant therapy and long-term anticoagulation
was prescribed in patients at high risk for stroke as reco-
mmended in the guidelines [1].

Clinical event assessment

One year after cardioversion patients were followed up
by telephone calls. A national health registry was used
to obtain enrolled patients’ general practitioner email
address and a patient follow-up questionnaire was sent.
The main clinical events that were evaluated in the
phone conversation with patient and in general practi-
tioner's questionnaire were: suffering from a stroke,
transitory ischemic attack (TIA), myocardial infarction,
significant bleeding that required hospitalization, atrial
fibrillation recurrence and repeat cardioversions within
a year after the initial cardioversion. Additional informa-
tion collected from the patient was: demographic para-
meters and current pharmacotherapy. All-cause mortality
was evaluated from the information obtained from ge-
neral practitioners and by the use of a national health
registry. Information obtained from the questionnaires
filled by general practitioners was combined with data
obtained from patients and used in data analysis. A total
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of 28 patients were excluded from the final data analysis
due to failure in obtaining follow-up information. A nati-
onal registry confirmed death in three of these patients.

Statistical analysis was performed using PSPP 0.8.5
software. Continuous variables were expressed as mean
+ standard deviation (SD) and were analyzed with inde-
pendent t-test. Categorical variables were expressed as
percentages and frequencies. Fisher’s exact test was used
to assess the differences between groups with categorical
variables. Results with p < 0.05 were considered statistica-
lly significant. Univariate logistic regression analysis was
performed to examine the predictors associated with one
year risk of atrial fibrillation recurrence and the combi-
ned event of myocardial infarction, stroke/TIA, significant
bleeding and all-cause death.

Results

Patient population

Patient baseline characteristics are shown in Table 1.
Mean patient age was 65.4 years. Majority of the pati-
ents (57.7%) had a history of at least one cardioversion
and 81.4% were on a high risk of stroke with >2 points
in CHA,DS,-VASc score (congestive heart failure or left
ventricular dysfunction, hypertension, age >75 (doubled),

Table 1 - Patient baseline characteristics.

Total (%)
Gender — male 112 (59.6)
Age (mean = SD) 65.4 + 10.1
Weight (mean = SD) 93.6 + 20.1
Body mass index, kg/m? (mean + SD) 31.2+5.7
Smoking 19 (10.1)
Arterial hypertension 163 (89.1)
Diabetes mellitus 30 (16.0)
Congestive heart failure 134 (76.1)
Cardiac pacemaker 18 (9.6)
History of
Heart surgery 5 (0.5)
Percutaneous coronary intervention 25 (13.3)
Stroke/transient ischemic attack 13 (6.9)
Radiofrequency catheter ablation 7 (3.7)
Cardioversion 105 (57.7)
Pharmacological only 28 (15.4)
Electrical 77 (42.3)
CHA,DS,-VASc score
0 8(4.3)
1 27 (14.4)
>2 153 (81.4)
Duration of atrial fibrillation
<48 h 21(11.2)
>48 h 167 (88.8)

Table 2 - Clinical events at one-year follow-up.

Total (%)
Myocardial infarction 1(0.6)
Stroke/transient ischemic attack 3(1.9)
Significant bleeding 3(1.9)
All cause death 3(1.6)
Radiofrequency catheter ablation (RFCA) 9 (5.5)

Atrial fibrillation after RFCA 3(33.3)

Elective percutaneous coronary intervention 1(0.6)
Cardiac pacemaker implantation 3(1.9)
Hospitalization due to other causes 26 (16.3)

diabetes, prior ischemic stroke, TIA or thromboembolism
(doubled), vascular disease, age 65-74, gender (female)).

Clinical events at one-year follow-up

At follow-up one patient had suffered myocardial in-
farction and one had undergone elective percutaneous
coronary intervention (Table 2). Three patients reported
of being hospitalized due to significant bleeding. All
three patients initially were on warfarin therapy. After
the bleeding event, warfarin was replaced with a novel
oral anticoagulant (NOAC) in two patients and one con-
tinued the use of warfarin. Three patients suffered a st-
roke. All of these patients had four points according to
the CHA,DS,-VASc score. Although all of these patients
were prescribed anticoagulation therapy after the car-
dioversion, one of them reported discontinuation at the
follow-up. Three patients died due to non-cardiovascular
causes. Diabetes mellitus showed a tendency (p = 0.096)
towards correlation with combined event of myocardial
infarction, stroke, significant bleeding or death. No other
factors had any correlation with the risk of suffering from
the combined adverse event.

Arrhythmic events

At the discharge 90.4% of patients had undergone succe-
ssful cardioversion and had sinus rhythm. The percentage
of patients who reported having sinus rhythm at follow
was 70.0%. Within a year 62.2% of patients experienced
at least one atrial fibrillation paroxysm and 25.5% of
them had the diagnosis of permanent atrial fibrillation
(Table 3). Additional cardioversions were performed in
32.5% of patients. The factors that significantly increased
or showed a tendency to increase the risk of atrial fibrilla-
tion recurrence during a year are shown in Table 4.

Patient adherence to anticoagulation therapy

The use of anticoagulant therapy during the study is
shown in Table 5. Anticoagulant therapy was prescribed
to 98.9% of patients after cardioversion. At follow-up
33.8% of patients reported not using any anticoagulants
and 81.1% of these patients were on a high stroke risk
with >2 points in CHA,DS,-VASc score. No significant di-
fferences were observed in the risk of stroke (p = 0.550)
and combined event rate (p = 0.424) in patients who dis-
continued versus continued the use of oral anticoagula-
tion therapy. Patients who initially used NOAC compared
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Table 3 - Atrial fibrillation (AF) recurrence at one-year follow-up.

Total (%)

Atrial fibrillation present during follow-up 48 (30.0)
Patients with atrial fibrillation paroxysms during 102 (62.2)
a year

One paroxysm 33(32.4)

Two paroxysms 13 (12.8)

Three or more paroxysms 30 (29.4)

Patients with permanent atrial fibrillation 26 (25.5)
Additional cardioversions after the initial 53 (32.5)
hospitalization

Of them - pharmacological cardioversion 9 (17.0)

Electrical cardioversion 44 (83.0)

to the users of warfarin, more frequently had stopped
the use of anticoagulant therapy at follow-up (OR 3.21;
95%Cl 1.31-7.90; p = 0.011). In patients with >2 points
in CHA,DS,-VASc score the risk of anticoagulant therapy
discontinuation was increased in the group of patients
without atrial fibrillation recurrences during a year (OR
3.51; 95% Cl 1.58-7.78; p = 0.002) (Table 6).

rate was 1.9% [11], which is in line with the 1.9% stroke/
TIA rate in our study.

No risk factors that significantly increased the risk of
the combined event were found. It could be due to the
relatively low patient and clinical event count in our study.
The presence of diabetes mellitus was the only factor that
showed a non-significant tendency towards an increased
risk of adverse clinical event at one year. In the FinCV (Fi-
nnish CardioVersion) study diabetes mellitus was shown to
be an independent thromboembolism risk predictor. Dia-
betes mellitus significantly increased the risk in patients 30
days after acute electrical cardioversion of atrial fibrillati-
on lasting less than 48 h when no anticoagulation therapy
was used post procedure [12]. The non-significance found
in our study could be attributed to the fact that almost
all patients in our center were prescribed anticoagulation
therapy at least four weeks after electrical cardioversion.

The rate of hospitalization due to significant bleeding
was 1.9%. Compared to the 0.5% major bleeding rate 30
days after electrical cardioversion in a multicenter study
[13] and the 30-day major bleed rate of 0.8% in Flec-SL

Table 6 - Factors associated with discontinuation of anticoagulant

use at follow-up in patients with CHA,DS,-VASc score.

Factor P value
- - Gender 0.437

Discussion Weight 0.249
In the present study low incidence of adverse clinical Lower body mass index 0.068
events in pa'_cients who unfje.rwent elgctrical cardiover- Age 0.878
sion in our single center clinical practice was observed. Hist ¢ cardi ion before index hospitalizati 0.220
A total of ten patients suffered either myocardial infarc- Istory of cardioversion betore Index hosprtalization  ©.
tion, stroke/TIA, significant bleeding or death. The event Arterial hypertension 0.999
rate in our study patient population are consistent with Smoking 0.534
the low event rate reported in Flec-SL (Flecainide-Short Diabetes mellitus 0.805
Long Study) trial. It included atrial fibrillation patients : : -
who underwent elective pharmacological or electrical Congestive heart failure 0.376
cardioversion and received anticoagulation therapy con- History of myocardial infarction 0.809
sistent to the local practice. At 5|x-month follow-up the History of stroke/transient ischemic attack 0716
reported stroke/TIA rate was 0.9%, independent of the — —

No atrial fibrillation recurrence within a year 0.002

type of cardioversion used [11]. The estimated annual

Table 4 - Factors that increased the risk of atrial fibrillation (AF) recurrence within a year.

Patients without AF Patients with AF P value
recurrence recurrence
History of stroke/transient ischemic attack (number of patients) 0 10 0.014
Left atrial volume index, mL/m? 34.03 37.69 0.039
Left atrium diameter, mm 43.03 45.60 0.087
Low density lipoprotein cholesterol (LDL-C), mmol/| 2.93 2.60 0.032

Table 5 - Anticoagulant use during the study period.

Anticoagulant use At hospitalization, n (%) At discharge, n (%) At follow-up, n (%)
Total 179 (95.2) 186 (98.9) 104 (66.2)
Warfarin 45 (28.7) 48 (25.5) 46 (29.3)
Dabigatran 66 (35.1) 64 (34.0) 22 (14.0)
Rivaroxaban 67 (35.6) 73 (38.8) 36 (22.9)
Apixaban 1(0.5) 1(0.5) -
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trial [11], we considered our one-year major bleeding
rate as low. During the follow-up data collection, a trend
in stopping anticoagulant use starting from four weeks
post-cardioversion was noted. The study group consisted
mainly of high thromboembolic event risk patients and
81.4% of them had CHA,DS,-VASc score >2. However,
33.8% of patients reported discontinuation of anticoagu-
lant use and 81.1% of these patients were on a high st-
roke risk with >2 points according to CHA,DS,-VASc score.
While the percentage of warfarin users at the discharge
and at follow-up remained relatively the same, there
was a significant decrease in the users of NOAC. Of those
who discontinued the use of any anticoagulation thera-
py, 86% were NOAC users. NOAC, compared to warfarin
have advantages of easier dosing and lack of need for an-
ticoagulation effect monitoring. In addition, studies have
shown that the adherence to therapy is higher in NOAC
compared to warfarin using patients [14]. However, this
study showed that the adherence to anticoagulation
therapy in our patient population is decreased mostly in
NOAC users. It could be speculated that the high antico-
agulant therapy discontinuation rate could be the conse-
quences of complex factors involving the patient, primary
care physician and medication cost differences. Insufficient
stroke risk factor assessment or the need of improvement
in patient counseling regarding the importance of long
term anticoagulant use in the primary care may contribute
to the discontinuation of anticoagulant use. In addition,
the complexity of treatment with warfarin and the signifi-
cant cost differences between NOAC and warfarin may all
lead to poor patient adherence and the decision to stop
NOAC use instead of switching to warfarin treatment.

This study showed high rate of atrial fibrillation recu-
rrence in our patient population. More than 62% of pa-
tients reported experiencing at least one atrial fibrilla-
tion paroxysm within a year and 32.5% of patients were
hospitalized for repeat cardioversions. Our results are in
line with other studies where it has been estimated that
less than half of atrial fibrillation patients remain in stable
sinus rhythm within a year after the initial cardioversion
[15]. The factors that increased the risk of atrial fibrillation
recurrence in the present study were a history of stroke/
TIA and increased LAVI on echocardiography. It has been
estimated that patients with LAVI <30 mL/m? have a gre-
ater possibility of maintaining stable sinus rhythm after
a successful cardioversion in the long term [16]. Although
statistical significance was not obtained in this study, a ten-
dency towards greater atrial fibrillation recurrence risk was
observed in patients with increased left atrium diameter.
However, in the AFFIRM (Predictors of Long-term Mainte-
nance of Normal Sinus Rhythm After Successful Electrical
Cardioversion) study left atrial diameter >4.5cm was associ-
ated with the need for repeat cardioversions within a year
after successful initial cardioversion [17].

This study has some limitations. It was conducted in
a single center and with a relatively small sample size
therefore the clinical outcome rates could not be attribu-
ted to a wider population. Clinical and arrhythmic events
reported by patients should be interpreted with caution
due to the lack of independent evaluation and confirma-
tion. Due to the loss of follow-up the actual clinical event
rates may differ.

Conclusions

Low clinical event rate one year after direct current car-
dioversion was observed in the study population. Electri-
cal cardioversion had a high immediate success rate, ho-
wever, maintenance of stable sinus rhythm in the long
term was low. The factors that significantly increased the
risk of atrial fibrillation recurrence were history of stroke/
TIA and increased left atrial volume index on echocar-
diography. Although this study included mainly patients
with high risk of stroke, anticoagulation therapy disconti-
nuation was frequently reported at follow-up. Prescripti-
on of NOAC after cardioversion was an independent risk
factor for anticoagulant therapy discontinuation.
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