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Risk of Subclinical Atrial Fibrillation in Patients with
Cardiac Implantable Electronic Devices after COVID-19
Infection: A Single-Center Study

Komsing Methavigul, MD?, Ratikorn Methavigul, MD*

! Department of Cardiology, Central Chest Institute of Thailand, Nonthaburi, Thailand

Objective: To evaluate the risk of subclinical atrial fibrillation (SCAF) in patients with cardiac implantable electronic devices (CIEDs) after

COVID-19 infection.

Materials and Methods: The authors retrospectively enrolled patients receiving CIEDs with atrial leads at the device clinic between January
2022 and September 2023. Patients with 12-lead ECG documented atrial fibrillation, atrial flutter, or atrial tachycardia were excluded. The authors
classified these patients as COVID-19 and non-COVID-19 groups. The outcome was the new onset and/or 20% increased episodes of the longest
SCAF duration. The authors compared the outcome using a chi-square or Fisher’s exact test between both groups.

Results: One hundred thirty-two patients were enrolled. Of the 132 patients, 44 patients were in COVID-19 group and 88 patients were in non-
COVID-19 group. The average age was 67.6 years. About one-third of these patients were males. Most of these patients had hypertension and
dyslipidemia. The average follow-up time was 9.3 months. Eighteen patients (40.9%) had the longest SCAF duration in the COVID-19 group,
while 23 patients (26.1%) had the longest SCAF duration in the non-COVID-19 group. More patients in the COVID-19 group had the longest
SCAF duration than those in non-COVID-19 group with no statistical significance (odds ratio 1.96, 95% confidence interval 0.91 to 4.21, p=0.13).

Conclusion: Patients with a history of previous COVID-19 infection receiving CIEDs had no significantly increased risk of SCAF.
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The coronavirus disease 2019 (COVID-19) has
been the most contagious and infectious disease
leading to global pandemic. Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) is an
enveloped virus in the Coronaviridae family using
the angiotensin-converting enzyme 2 (ACE2) protein
for cell entry. COVID-19-associated cardiovascular
sequelae have been reported®”. Pulmonary embolism,
acute coronary syndromes, heart failure (HF),
and cardiac arrhythmias are the cardiovascular
involvement in patients with COVID-19®. Previous
trial showed that acute ischemic heart disease and
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acute HF were the most frequent cardiac events
during COVID-19-associated hospitalized patients
and one or more cardiac event had the increased
risk of intensive care unit admission and in-hospital
death®. Moreover, previous trial showed that
hospitalized patients with COVID-19 also had
increased risk of atrial fibrillation (AF)®. Studies
demonstrated that AF was associated with the
increased risk of unfavorable outcomes in patients
with COVID-1967,

Based on the authors’ knowledge, previous trials
have demonstrated that subclinical atrial fibrillation
(SCAF) has been associated with the increased risk
of ischemic stroke or systemic embolism®!?. Data
from the United States of America (USA) during
the COVID-19 pandemic showed that there was
an increase in AF episodes in patients with cardiac
implantable electronic devices (CIEDs) in high
COVID-19 prevalence states!'.

To date, cardiovascular sequelae after COVID-19
infection have been reported'*'¥. The terms “long
COVID”, “post-acute COVID-19 syndrome”, “post-
acute sequelae of SARS-CoV-2 infection (PASC)”,
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or “post COVID-19 condition” were used to describe
persistent symptoms of the patients after COVID-19
infection!*19, However, data about the risk of SCAF
in patients after COVID-19 infection are lacking. The
present study aimed to evaluate the risk of SCAF in
patients with CIEDs after COVID-19 infection.

Materials and Methods
Study population

The authors retrospectively enrolled patients
aged 18 years or older receiving CIEDs with atrial
leads at the device clinic, Central Chest Institute of
Thailand between January 2022 and September 2023.
Patients with 12-lead ECG documented AF, atrial
flutter, or atrial tachycardia, a history of previous
cardiac surgery, thyrotoxicosis, sepsis, electrolyte
disturbances from hypokalemia or hypomagnesemia,
end-stage renal disease (ESRD) with or without renal
replacement therapy, pregnancy, or concealed study
participation were excluded.

The present study protocol was approved by
the Human Research Ethics Committee of Central
Chest Institute of Thailand (No. 032/2566). The
authors conducted the present study in accordance
with the Declaration of Helsinki and the International
Conference on Harmonization for Good Clinical
Practice Guidelines. The present trial was registered
on Thai Clinical Trials Registry (TCTR20230324004).

Data collection

The authors retrieved demographic and clinical
data of the present study patients from the electronic
medical record and classified them into two groups
according to a history of previous COVID-19
infection. Patients with previous COVID-19
infection, which are the COVID-19 group, were
recruited three months after the onset of COVID-19
infection. Those without previous COVID-19
infection, which are the non-COVID-19 group, were
recruited at follow-up time in the device clinic. The
authors collected the baseline demographic data such
as age, sex, medical history, indication of CIEDs
implantation, type of CIEDs, renal function, and left
ventricular (LV) function. The patients’ data during
device interrogation at the device clinic follow-up
visit were recorded for at least six months after
recruitment.

Clinical outcome

The outcome of the present study was the new
onset and/or 20% increased episodes of the longest
SCAF duration during follow-up visit. SCAF
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was defined following 2020 European Society of
Cardiology (ESC) guidelines for the diagnosis
and management of AF!”. The electrograms of
SCAF during events were reviewed by a cardiac
electrophysiologist.

Statistical analysis

The authors specified 0.05 for type I error and
0.20 for type II error with 80% power and estimated
0.1 and 0.3 for SCAF events in non-COVID-19 and
COVID-19 groups, respectively“?. The ratio between
patients in non-COVID-19 and COVID-19 groups
was 2. By comparing two independent proportions in
the present study using a chi-square test and a sample
size of 132 patients was estimated.

The authors used descriptive statistics for
analysis of baseline demographic and clinical data.
The categorical data were analyzed using a chi-square
test and the continuous data were analyzed using an
independent t-test. The categorical data are presented
as numbers and percentage and the continuous data
are presented as mean and standard deviation (SD).
The authors compared the outcome using a chi-square
or Fisher’s exact test between COVID-19 and non-
COVID-19 groups. A p-value less than 0.05 was
considered statistical significance.

Results

One hundred thirty-two patients were enrolled in
the present study at the device clinic, Central Chest
Institute of Thailand between January 2022 and
September 2023. The average age was 67.6 years.
About one-third of these patients were males. Most
of these patients had hypertension and dyslipidemia.
About one-fifth of these patients had chronic kidney
disease. Most of these patients were implanted with
pacemakers because of sick sinus syndrome (SSS)
and atrioventricular (AV) block. The average left
ventricular ejection fraction (LVEF) was 50.6%. The
average follow-up time was 9.3 months.

Of the 132 patients, 44 patients had a history
of previous COVID-19 infection, and 88 patients
had no history of COVID-19 infection (Figure 1).
Patients in the non-COVID-19 group were older and
had more hypertension, dyslipidemia, and coronary
artery disease (CAD) than those in the COVID-19
group. Baseline characteristics are shown in Table 1.

The distribution of the SCAF duration in patients
with and without a history of previous COVID-19
infection

Of the 44 patients with a history of previous
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Patients receiving CIEDs with an atrial lead

(N=132)
Patients wilth a history Patients with(!ut a history
of COVID-19 infection of COVID-19 infection
(n=44) (n=88)
| |
SCAF was detected No SCAF was detected SCAF wlas detected No SCAF W:!S detected
(n=18) (n=26) (n=23) (n=65)
Figure 1. Flow diagram of study patients.
CIEDs=cardiac implantable electronic devices; SCAF=subclinical atrial fibrillation
Table 1. Baseline characteristics of the patients
Demographic data Total (n=132) COVID-19 (n=44) Non-COVID-19 (n=88) p-value
Age (years); mean+SD 67.6+14.5 62.4+16.5 70.1+12.7 0.01*
Male sex; n (%) 48 (36.4) 11 (25.0) 37 (42.0) 0.08
Medical history; n (%)
Diabetes 28 (21.2) 6 (13.6) 22 (25.0) 0.20
Hypertension 86 (65.2) 23 (52.3) 63 (71.6) 0.045*
Dyslipidemia 83 (62.9) 19 (43.2) 64 (72.7) <0.01*
CAD 19 (14.4) 2 (4.5) 17 (19.3) 0.04*
PAD 0(0.0) 0(0.0) 0(0.0) -
Previous stroke/TIA 3(2.3) 2 (4.5) 1(1.1) 0.54
History of HF 11 (8.3) 4(9.1) 7 (8.0) >0.99
Valvular heart disease 8(6.1) 2 (4.5) 6(6.8) 0.90
CKD 30 (22.7) 11 (25) 19 (21.6) 0.83
Liver disease 0(0.0) 0 (0.0) 0(0.0) -
Pulmonary disease 4 (3.0) 1(2.3) 3(3.4) >0.99
Indication of CIEDs implantation; n (%) 0.49
Sick sinus syndrome 50 (37.9) 13 (29.5) 37 (42.0)
AV block 67 (50.8) 26 (59.1) 41 (46.6)
ICM 2 (1.5) 1(2.3) 1(1.1)
Non-ICM 13 (9.8) 4(9.1) 9(10.2)
Type of CIEDs; n (%) 0.75
Pacemaker 115 (87.1) 39 (88.6) 76 (86.4)
ICD 2(1.5) 1(2.3) 1(1.1)
CRT 15 (11.4) 4(9.1) 11 (12.5)
Serum creatinine (mg/dL); mean+SD 0.940.3 0.940.2 0.910.4 0.69
eGFR (mL/minute/1.73 m?); mean+SD 76.2+23.5 79.2424.1 74.61+23.1 0.29
LVEF (%); mean+SD 50.64+27.3 49.9+28.5 51.04+26.8 0.82

SD=standard deviation; CAD=coronary artery disease; PAD=peripheral artery disease; TIA=transient ischemic attack; HF=heart failure; CKD=chronic
kidney disease; AV=atrioventricular; ICM=ischemic cardiomyopathy; CIEDs=cardiac implantable electronic devices; ICD=implantable cardioverter
defibrillator; CRT=cardiac resynchronization therapy; eGFR=estimated glomerular filtration rate; LVEF=left ventricular ejection fraction

*p<0.05 indicates statistical significance

COVID-19 infection, 27.3% and 13.6% had the
longest SCAF duration of six minutes or less and
more than six minutes up to six hours, respectively,
while no patients had SCAF duration of more than
six hours up to 24 hours and more than 24 hours.
Of the 88 patients with no history of COVID-19
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infection, 15.9%, 9.1%, and 1.1% had the longest
SCAF duration of six minutes or less, more than six
minutes up to six hours, and more than six hours up
to 24 hours, respectively while no patients had SCAF
duration of more than 24 hours. Most of patients in
both groups had the longest SCAF duration of six
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Figure 2. The distribution of the longest SCAF duration in patients with and without a history of COVID-19 infection.

SCAF=subclinical atrial fibrillation

Table 2. Risk of SCAF in patients with CIEDs after COVID-19 infection

Outcomes COVID-19 (n=44); n (%) Non-COVID-19 (n=88); n (%) OR (95% CI) p-value
The longest SCAF duration (overall) 18 (40.9) 23 (26.1) 1.96 (0.91 to 4.21) 0.13
The longest SCAF duration >6 minutes 6 (13.6) 9 (10.2) 1.39 (0.46 to 4.18) 0.77

SCAF=subclinical atrial fibrillation; CIEDs=cardiac implantable electronic devices; OR=o0dds ratio; CI=confidence interval

* p<0.05 indicates statistical significance

minutes or less. The distribution of the longest SCAF
duration in COVID-19 and non-COVID-19 groups
is shown in Figure 2.

The risk of SCAF based on a history of previous
COVID-19 infection

Eighteen patients (40.9%) had the longest
SCAF duration in COVID-19 group, while 23
patients (26.1%) had the longest SCAF duration in
non-COVID-19 group. More patients in COVID-19
group had the longest SCAF duration than those in
non-COVID-19 group with no statistical significance
(odds ratio [OR] 1.96, 95% confidence interval [CI]
0.91 to 4.21, p=0.13). After analyzing only patients
with the longest SCAF duration of more than six
minutes, there was no significantly increased risk of
the longest SCAF duration in patients between the
two groups (OR 1.39, 95% CI 0.46 to 4.18, p=0.77)
(Table 2).

Discussion

The present study was the first trial showing
the risk of SCAF did not significantly increase in
patients receiving CIEDs with a history of previous
COVID-19 infection. Most of the patients with the
longest SCAF duration in the COVID-19 group had
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shorter duration than expected.

Despite previous studies that showed that
patients with COVID-19 had significantly increased
risk of AF®, the present study showed the disparate
results. However, there were different baseline
characteristics between those and the present
patients. Those studies collected data in hospitalized
patients during COVID-19 positive. There might be
precipitating factors of AF during hospital admission
such as electrolyte disturbance, concomitant
infection, and medication during hospitalization
leading to increased risk of AF. The present study
collected ambulatory patients at the device clinic,
so the patients had lower precipitating factors of
AF compared to hospitalized patients. Additionally,
the present study evaluated the SCAF after three
months from the onset of COVID-19 infection having
the lower rate of AF compared to acute phase of
COVID-19 infection. Previous USA trial revealing
that an increased AF episodes in patients with
CIEDs in high COVID-19 prevalence states during
COVID-19 pandemic could be also used to support
the authors explanation®). Nevertheless, recent trial
reported the increased risk for major arrhythmic
risks including AF following severe COVID-19
infection after adjusting cardiovascular risk factors
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and for socio-economic factors'®. The present study
had lower rate of SCAF in patients with a history
of COVID-19 infection because of lower severity
of COVID-19 infection. Most COVID-19 patients
in the present study were treated by the method
of home isolation supporting the less severe form.
Additionally, the patients in non-COVID-19 group
were older and had more hypertension, dyslipidemia,
and CAD than those in the COVID-19 group. Those
are risk factors for AF as well®. The risk of SCAF
may increase in non-COVID-19 group leading to no
significant difference between the COVID-19 and the
non-COVID-19 groups. A larger prospective study
will need to be conducted in the future. Lastly, the
authors enrolled patients during Omicron pandemic
having lower severity than the previous COVID-19
strain. Those may be the explanation of lower SCAF
episodes.

There are limitations in the present study. First,
the study was a retrospective chart review. There
may be missing data in the study patients. Lower
rate of antigen test kit led to lower detection rate
of COVID-19 infection and misclassified to non-
COVID-19 group. Recall and interviewing bias
could not be excluded. Second, there were a small
number of patients in the present study leading
to lower event rate than expected and could not
achieve statistical significance due to wide 95% CI.
However, when the authors compared only the
longest SCAF duration of more than six minutes, it
had more clinical significance, but it still did not reach
a significant result. Nevertheless, the present study
was the first study demonstrating the risk of SCAF
three months after a COVID-19 infection. Third, the
short follow-up time in the present study was another
limitation. Patients in the present study infrequently
visited for CIEDs interrogation. However, the CIEDs
were responsible for the continuous recorder during
follow-up period. The SCAF events were recorded
and collected when those patients visited for CIEDs
interrogation. Finally, the present study collected data
in only Thai patients leading to limit generalizability.
In addition, no previous other Asian trials has
revealed the risk of SCAF in patients three months
after COVID-19. Further larger multinational study
will be required.

Conclusion

Patients with a history of previous COVID-19
infection three months after receiving CIEDs had no
significantly increased risk of SCAF.
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What is already known on this topic?
Previous trial showed that hospitalized patients
with COVID-19 had increased risk of AF.

What does this study add?

This study showed that patients that received
CIEDs had no significant increase in risk of SCAF
three months after a COVID-19 infection.
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