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Abstract
Atrial fibrillation (Afib) can contribute to a significant increase in mortality and morbidity in critically ill patients. Thus, our study aims to
investigate the incidence and clinical outcomes associated with the new-onset Afib in critically ill patients with COVID-19. A multi-
center, retrospective cohort study includes critically ill adult patients with COVID-19 admitted to the intensive care units (ICUs) from
March, 2020 to July, 2021. Patients were categorized into two groups (new-onset Afib vs control). The primary outcome was the in-
hospital mortality. Other outcomes were secondary, such as mechanical ventilation (MV) duration, 30-day mortality, ICU length of stay
(LOS), hospital LOS, and complications during stay. After propensity score matching (3:1 ratio), 400 patients were included in the final
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analysis. Patients who developed new-onset Afib had higher odds of in-hospital mortality (OR 2.76; 95% CI: 1.49-5.11, P= .001).
However, there was no significant differences in the 30-day mortality. The MV duration, ICU LOS, and hospital LOS were longer
in patients who developed new-onset Afib (beta coefficient 0.52; 95% CI: 0.28-0.77; P< .0001,beta coefficient 0.29; 95% CI: 0.12-
0.46; P< .001, and beta coefficient 0.35; 95% CI: 0.18-0.52; P< .0001; respectively). Moreover, the control group had significantly
lower odds of major bleeding, liver injury, and respiratory failure that required MV. New-onset Afib is a common complication
among critically ill patients with COVID-19 that might be associated with poor clinical outcomes; further studies are needed to con-
firm these findings.
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Introduction
Atrial fibrillation (Afib) is a common type of arrhythmia affect-
ing critically ill patients.1,2 Afib can contribute to a significant
increase in mortality and morbidity in critically ill patients.3,4

The mortality rate of critically ill septic patients associated
with new-onset Afib was reported to be 44% compared to
22% in non-Afib critically ill patients.5 Several factors could
increase the risk of developing new-onset Afib during hospital-
ization. During intensive care units (ICUs) admission, Afib can
be triggered by receiving vasopressor agents, electrolyte distur-
bances, inflammatory states, infections, hemodynamic instabil-
ities, and severe illnesses. Infections and inflammation are
known to increase cardiac structural and electrical abnormali-
ties contributing to the occurrence of Afib during critical
illness.6 A study reported that 35% of new-onset Afib occurring
during hospitalization was attributed to acute infection.7

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is a highly contagious virus causing coronavi-
rus disease 2019 (COVID-19).8 The major complications of
COVID-19 are mostly related to the respiratory system.
Nonetheless, SARS-CoV-2 can trigger a systemic inflammatory
response which can also lead to cardiovascular complications,
ranging from vascular damage, cardiac injury, and arrhythmias
to thrombosis.9 In critically ill patients with COVID-19, the
incidence of new-onset arrhythmia reached 25%. The most
common type of these arrhythmias was atrial fibrillation or
flutter at 95%.10 Hospitalized critically ill patients with
COVID-19 have been associated with new-onset Afib. The inci-
dence of new-onset Afib among hospitalized patients with
COVID-19 ranges from 5.4% to 15%.11 Moreover, new-onset
Afib was more frequent and associated with worse outcomes
in older patients with preexisting cardiovascular complications
such as hypertension and coronary artery disease.12–14

The occurrence of new-onset Afib in critically ill patients has
been associated with poor clinical outcomes, including a signifi-
cant increase in hospital and 90-day mortality when compared to
patients with chronic Afib.15 Several studies have identified asso-
ciations between new-onset Afib and increased risk of death

during sepsis and critical illness.5,15–17 On the other hand, a mul-
ticenter American registry including over 30 000 patients with
COVID-19 reported no significant association between new-
onset Afib and mortality.11 However, the study included both
ICU and non-ICU patients.11 Since the included patient popula-
tion and clinical outcomes varied in the aforementioned studies,
the incidence and clinical outcomes of critically ill patients with
COVID-19 after new-onset Afib remain unconfirmed. Therefore,
our study aimed to investigate the incidence and clinical out-
comes associated with new-onset Afib in critically ill patients
with COVID-19 in a matched patient population.

Methods

Study Design
A multicenter cohort study that retrospectively included all crit-
ically ill adult patients admitted to the ICUs from March 1,
2020, until July 31, 2021, with confirmed COVID-19.
Patients were diagnosed with COVID-19 using Reverse
Transcriptase–Polymerase Chain Reaction nasopharyngeal or
throat swabs. Patients were categorized into two groups based
on developing Afib during ICU stay (control vs. new-onset
Afib.). New-onset Afib was defined as new onset or a first
detectable episode of atrial fibrillation (any type), whether
symptomatic or not. All patients were followed until they
were discharged from the hospital or died during the in-hospital
stay. The study was approved by King Abdullah International
Medical Research Center (KAIMRC) in June 2021 (Ref.#
NRC21R.197.04). The IRB committee waived informed
consent from the study patients due to the retrospective obser-
vational nature of the study. All methods were performed fol-
lowing relevant guidelines and regulations.

Study Participants
All adult patients (age ≥ 18 years) admitted to the ICUs with con-
firmed COVID-19 at included five centers were screened for eli-
gibility. Patients were excluded if they had a history of venous
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thromboembolism or myocardial infarction (MI), was known to
have chronic Afib, had an unknown medical history, if the ICU
length of stay (LOS)≤one day, died or were labeled as
“Do-Not-Resuscitate” or “No Code” within the first 24 h of ICU
admission (Figure 1).

Study Setting
This multicenter study was conducted at five hospitals in Saudi
Arabia: King Abdulaziz Medical City (Riyadh & Jeddah), King
Abdulaziz University Hospital (Jeddah), King Abdullah bin
Abdulaziz University Hospital (KAAUH) (Riyadh), and King
Salman Specialist Hospital (Hail). The primary center for this

study was King Abdulaziz Medical City (Riyadh), an academic
tertiary care center.29

Data Collection
Each participant’s data were collected and controlled using
KAIMRC’s Research Electronic Data Capture (REDCap®)
software. We collected patients’ demographic data, comorbidi-
ties, vital signs and laboratory tests, baseline severity scores (ie,
Acute Physiology and Chronic Health Evaluation II (APACHE
II), Sequential Organ Failure Assessment (SOFA), Nutrition
Risk in Critically ill (NUTRIC), and Multiple Organ
Dysfunction Scores [MODS]), Glasgow Coma Score (GCS),

Figure 1. Flow diagram showing critically ill patients with COVID-19. COVID-19, coronavirus disease; ICU, intensive care unit; LOS, length of stay.
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acute kidney injury (AKI) status, use of prone positioning,
receipt of mechanical ventilation (MV), MV parameters (eg,
PaO2/FiO2 ratio, FiO2 requirement) within 24 h of ICU admis-
sion. Moreover, renal profile, liver function tests, coagulation
profile (ie, INR, aPTT, fibrinogen, D-dimer), and inflammatory
markers were collected within 24 h of ICU admission. Lastly,
new-onset atrial fibrillation, and the use of tocilizumab and cor-
ticosteroids therapies during ICU stay were assessed and
recorded for all eligible patients.

Outcomes
The primary outcome was in-hospital mortality. The secondary
outcomes were all thrombosis cases, bleeding, 30-day mortal-
ity, hospital LOS, ICU LOS, ventilator-free days (VFDs) at
30 days, multiple organ dysfunction (MOD) score onday #3,
liver injury, AKI, and respiratory failure requiring MV.

Outcome Definition(s)

• In-hospital mortality was defined as the percentage of
patients with COVID-19 who died in the hospital.

• All thrombosis cases were defined and identified using the
International Statistical Classification of Diseases (ICD)
10-CM code, chart review, and radiology finding (ie,
MI, ischemic stroke, pulmonary embolism, deep vein
thrombosis).23

• Major bleeding was defined according to the International
Society on Thrombosis and Hemostasis (ISTH) definition.
Any bleeding not fulfilling the criteria of major or clini-
cally significant bleeding was identified as a minor
bleed.24

• The 30-day mortality was defined as a death occurring for
any cause within 30 days of the admission date during
hospital stay; patients who were discharged from the hos-
pital alive before 30 days were presumed to be survivors.

• VFDs at 30 days were calculated as the following: if the
patients die within 30 days of MV, then the VFDs= 0,
VFDs= 30 - days after MV initiation, if patient survived
and was successfully liberated from MV, and VFDs= 0
if the patient is on MV for >30 days.

• Multiple Organ Dysfunction Score is used to measure the
severity of the multiple organ dysfunction syndromes in
six organ systems: (1) the respiratory system (PO2/FIO2
ratio); (2) the renal system (serum creatinine concentration);
(3) the hepatic system (serum bilirubin concentration); (4)
the hematologic system (platelet count); (5) the central
nervous system (Glasgow Coma Scale), and (6) the
pressure-adjusted heart rate (heart rate multiplied with the
ratio of central venous pressure to mean arterial pressure).25

• AKI was defined as a sudden decrease of renal function
within 48 h, defined by an increase in absolute serum cre-
atinine of at least 26.5 μmol/L (0.3 mg/dL) or by a per-
centage increase in serum creatinine≥ 50% (1.5×
baseline value) during ICU stay.26

• Acute liver injury was defined as alanine aminotransferase
(ALT) exceeding 3 times the upper limit of normal or
double in patients with elevated baseline ALT during
the ICU stay.27

• Respiratory failure was defined as either hypoxemic respi-
ratory failure (PaO2 < 60 mm Hg with low or normal
PaCO2) or hypercapnic respiratory failure (PaCO2 >
50 mm Hg) that requires MV.28

Statistical Analysis
Continuous variables were presented as mean with standard
deviation (SD), or median with lower and upper quartile (Q1,
Q3), and categorical variables as a number with a percentage
as appropriate. All continuous variables’ normality assumptions
were assessed using a statistical test (ie, Shapiro-Wilk test) and
graphical representation (ie, histograms and Q-Q plots).

Baseline characteristics and outcome variables were com-
pared between the twostudy groups. Chi-square or Fisher
exact test was used for categorical variables. Normally dis-
tributed continuous variables were compared using the
Student t test and Mann-Whitney U test for other non-
normally distributed variables. Multivariable regression anal-
ysis and negative binomial regression were used for the out-
comes considered in this study as appropriate. Regression
analysis was done by considering the PS score as one of the
covariates in the model. Model fit was assessed using the
Hosmer-Lemeshow goodness-of-fit test. The odds ratios
(OR) or estimates with 95% confidence intervals (CIs) were
reported as appropriate. No imputation was made for
missing data as the cohort of patients in our study was not
derived from random selection.

Patients were matched using the Proc PS match procedure
(SAS) with a ratio of 3:1 based on the patient’s age, gender,
chronic kidney disease, APACHE II score, MV status, AKI,
and early use of dexamethasone within 24 h of ICU admission.
A greedy nearest neighbor matching method was utilized, in
which one patient developed a new-onset Afib during ICU
stay (active group) paired with three patients who did not
(control), which eventually produced the smallest within-pair
difference among all available pairs with treated patients. The
difference in the logits of the propensity scores for pairs of
patients from the two groups was matched if it was less than
or equal to 0.1 times the pooled estimate of the SD. We consid-
ered a P value of <.05 statistically significant and used SAS
version 9.4 for all statistical analyses.

Results
A total of 1598 critically ill patients were screened; 1256 were
included in our analysis based on the eligibility criteria. Among
them, 135 (10.7%) patients developed new-onset Afib during
their ICU stay. After propensity score (PS) matching (3:1
ratio), 400 patients were included in PS analysis based on the
predefined criteria.

4 Clinical and Applied Thrombosis/Hemostasis



Demographic and Clinical Characteristics
Prior to the propensity score matching, most of the patients in
both arms were male (62.3%), with a mean age of 61 years
(SD 14.89 years). The most common underlying comorbidities
were diabetes mellitus (59.4%), followed by hypertension
(55.5%), and dyslipidemia (20.5%). Patients who developed
new-onset Afib were more likely to need MV and inotropes/
vasopressors support within 24 h of ICU admission than
those who did not. Furthermore, patients with new-onset Afib
had higher APACHE II score and AKI within 24 h of ICU
admission. Also, received more anticoagulation treatment
doses and aspirin compared to those who did not develop new-
onset Afib. On the other hand, patients who did not develop
new-onset Afib had higher CRP and CPK levels at baseline
compared to those who developed new-onset Afib (Additional
file 1). Following the PS matching, most of the differences in
the baseline and demographic characteristics were similar
between the two groups, as presented in Table 1.

30-Day and In-Hospital Mortality
After propensity score matching, the 30-day mortality was
insignificantly higher in those who developed new-onset Afib
compared to those who did not (OR 1.55; 95% CI: 0.91-2.63;
P= .10). On the other hand, patients who developed new-onset
Afib had significantly higher odds of in-hospital mortality com-
pared to the control group (OR 2.76; 95% CI: 1.49-5.11, P=
.001) (Table 2).

MV Duration and LOS
During ICU stay, the MV duration was longer in patients who
developed new-onset Afib with a median duration of 13.5 days
(7.5-22.5) compared to 9.0 days (4.0-19.0) in the control group
(beta coefficient 0.52; 95% CI: 0.28-0.77; P< .0001).
Moreover, both ICU and hospital LOS were significantly
longer in patients who developed new-onset Afib during ICU
than the control group (beta coefficient 0.29; 95% CI:
0.12-0.46; P< .001), and (beta coefficient 0.35; 95% CI:
0.18-0.52; P< .0001), respectively (Table 2).

Complications During ICU Stay
The major bleeding events were significantly higher in patients
who developed new-onset Afib than those who did not (14.4%
vs. 4.2%). Moreover, the logistic regression analysis results
demonstrated a higher odds of major bleeding in patients who
developed new-onset Afib by close to 4-fold (OR 3.74; 95%
CI: 1.66-8.44; P= .002). While the odds of minor bleeding
were not statistically significant across the two groups (OR
1.34; 95% CI: 0.58-3.11; P = .49) (Table 3). However, the
use of anticoagulation treatment, as well as aspirin during
ICU stay, was higher in patients who developed new-onset
Afib (Table 1).

Patients who did not develop new-onset Afib had signifi-
cantly lower MODS on day 3 of ICU stay, with a
median score of 5.0 (3.0-7.0) compared to 6.0 (4.0-8.0) days
for patients who developed new-onset Afib (beta coefficient
of 0.19; 95% CI: 0.06-0.31; P= .003) (Table 2). Among the
non-mechanically ventilated patients within 24 h of ICU admis-
sion, a respiratory failure that required MV during ICU stay was
higher in patients who developed new-onset Afib (OR 3.02;
95% CI: 1.08-8.46; P= .04). In addition, liver injury occurred
more frequently in patients who developed new-onset Afib
(OR 2.42; 95% CI: 1.31-4.49; P= .005). In terms of AKI and
all thrombosis cases, there were no statistically significant dif-
ferences between the two groups (Table 3).

Discussion
In this multicenter, retrospective propensity score-matched
study, we evaluated the incidence and clinical outcomes associ-
ated with the new-onset Afib in critically ill patients with
COVID-19. In this cohort, we found that the incidence of new-
onset Afib was 10.7%. In comparison to the control group,
patients who developed new-onset Afib had worse outcomes
and significantly higher in-hospital mortality. In addition, this
study found a significant increase in the duration of MV, hospi-
tal, and ICU LOS in the new-onset Afib group. Further, the
occurrence of new-onset Afib in critically ill patients with
COVID-19 during hospitalization was associated with less
favorable outcomes in terms of MODS, major bleeding, liver
injury, and hospital-acquired infection.

The overall incidence of new-onset Afib in our cohorts was
within the range that was reported in previous studies, with a
higher incidence in critically ill patients (5%-14%).11,14,18–20

Different risk factors have been identified in previous studies
as potential causes for developing new-onset Afib in
COVID-19 patients, which are mostly consistent with our
findings.11,14,19

In the present study, we found that patients with new-onset
Afib were older, had a higher APACHE II and MODS, devel-
oped AKI, and required more MV and inotropes/vasopressors
within 24 hours of ICU admission. In addition, new-onset
Afib was more frequent in patients with a history of hyperten-
sion, chronic kidney disease, and dyslipidemia. However, the
history of heart failure, cancer, and chronic obstructive pulmo-
nary disease (COPD) was not detected as risk factors in our
study.

The pathophysiological mechanism of Afib development in
COVID-19 patients remains not well understood. However,
several proposed mechanisms have been suggested, including
systemic inflammatory response and cytokine storm, direct viral
damage to the myocardial cell, hypoxemia, increase in catechol-
amines, electrolytes and acid-base disturbances.18,21 Moreover,
preexisting cardiovascular diseases may potentiate the arrhythmo-
genesis risk in COVID-19 patients.20

Our study confirms the findings from previous studies that
showed an association between the new-onset Afib and worse
clinical outcomes in COVID-19 patients.11,12,14,19–21 In the
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Table 1. Baseline Characteristics of Patients Admitted to the ICU.

Variable (s)

After propensity score (PS)

Overall (N= 400) Control (N= 300)
New-onset Afib.

(N= 100) P value

Age (years), median (Q1,Q3) 72.0 (62.00, 80.00) 72.0 (61.00, 80.00) 73.0 (64.50, 82.00) .1284a

Gender—Male, n (%) 226 (56.5) 169 (56.3) 57 (57.0) .9073b

Weight (kg), median (Q1,Q3) 78.0 (67.90, 90.00) 78.0 (67.00, 90.00) 79.5 (69.00, 89.60) .5117a

APACHE II score, median (Q1,Q3) 15.0 (11.00, 20.00) 14.0 (10.00, 20.00) 16.0 (12.50, 21.00) .2105a

SOFA score, median (Q1,Q3) 5.0 (3.00, 7.00) 5.0 (3.00, 7.00) 5.0 (3.00, 7.00) .8790a

Multiple Organ Dysfunction Score at admission,
median (Q1,Q3)

6.0 (4.00, 8.00) 6.0 (4.00, 8.00) 6.0 (5.00, 8.00) .1576a

Early use of dexamethasone within 24 h of admission,
n (%)

279 (69.8) 208 (69.3) 71 (71.0) .7533b

Early use of tocilizumab within 24 h of admission,
n (%)

69 (17.3) 52 (17.3) 17 (17.0) .9391b

Serum creatinine (mmol/L) baseline, median (Q1,
Q3)

94.0 (70.00, 141.00) 91.0 (69.00, 136.00) 102.5 (73.00, 160.44) .0890a

Acute kidney injury (AKI) within 24 h of ICU
admission, n (%)

134 (33.8) 96 (32.3) 38 (38.0) .2991b

Mechanical ventilation within 24 h of ICU admission,
n (%)

298 (74.5) 222 (74.0) 76 (76.0) .6911b

Inotropes/vasopressors use within 24 h admission),
n (%)

126 (31.6) 87 (29.1) 39 (39.0) .0651b

Vasoactive Inotropic Score baseline, edian (Q1,Q3) 0.0 (0.00, 0.00) 0.0 (0.00, 0.00) 0.0 (0.00, 5.00) .2820a

Lactic acid baseline (mmol/l), median (Q1,Q3) 1.7 (1.30, 2.48) 1.7 (1.24, 2.44) 1.9 (1.38, 2.59) .0732a

Platelets count baseline (109/l), median (Q1,Q3) 241.0 (189.00, 318.00) 244.0 (189.00, 317.00) 230.0 (189.50, 323.00) .6207a

Total WBC baseline (109/l), median (Q1,Q3) 9.2 (6.48, 12.50) 9.0 (6.16, 12.35) 9.5 (6.78, 12.67) .1899a

International normalized ratio (INR), median
(Q1,Q3)

1.1 (1.02, 1.20) 1.1 (1.02, 1.20) 1.1 (1.01, 1.21) .7895a

Activated partial thromboplastin time (aPTT)
baseline (Seconds), median (Q1,Q3)

30.1 (26.80, 34.00) 30.0 (27.00, 34.00) 30.2 (25.85, 34.00) .8257a

Total bilirubin baseline (umol/l), median (Q1,Q3) 9.0 (6.50, 12.60) 8.8 (6.35, 12.30) 10.3 (7.00, 15.00) .1144a

Alanine aminotransferase (ALT) baseline (U/L),
median (Q1,Q3)

34.0 (23.00, 51.00) 35.0 (24.00, 52.00) 31.0 (20.00, 51.00) .3159a

Aspartate transaminase (AST) baseline (U/L), median
(Q1,Q3)

47.5 (33.00, 72.00) 48.0 (34.00, 72.00) 45.5 (32.00, 71.00) .4627a

Albumin baseline (gm/l), median (Q1,Q3) 32.0 (28.00, 35.00) 32.0 (28.00, 35.00) 31.0 (29.00, 35.00) .8418a

Creatine phosphokinase (CPK) baseline (U/L),
median (Q1,Q3)

146.0 (72.00, 373.00) 153.0 (76.00, 381.00) 107.0 (48.00, 315.00) .0684a

C-reactive protein (CRP) baseline (mg/L), median
(Q1,Q3)

126.0 (68.50, 203.56) 130.5 (75.00, 225.17) 85.5 (56.00, 161.00) .0088a

Fibrinogen Level baseline (gm/L), median (Q1,Q3) 5.1 (3.90, 7.09) 5.3 (4.04, 7.07) 4.4 (3.06, 7.21) .3767a

D-dimer level baseline (mg/l), median (Q1,Q3) 1.7 (0.76, 3.56) 1.7 (0.75, 3.56) 1.8 (0.93, 3.50) .3339a

Ferritin level baseline (ug/l), median (Q1,Q3) 595.7 (327.00, 1377.30) 575.1 (307.20, 1303.10) 669.5 (397.00, 1914.00) .2243a

Blood glucose level baseline (mmol/l), median (Q1,
Q3)

10.8 (7.80, 15.10) 10.8 (7.70, 15.10) 10.8 (8.20, 14.50) .8435a

PaO2/FiO2 ratio within 24 h of admission, median
(Q1,Q3)

80.3 (59.85, 126.98) 80.0 (59.67, 126.75) 81.6 (60.11, 127.20) .8518a

Heart rate (HR) baseline (BPM), median (Q1,Q3) 102.0 (90.00, 116.00) 100.0 (89.00, 113.00) 109.0 (94.00, 124.50) .0002a

Maximum body temperature baseline (°C), median
(Q1,Q3)

37.2 (37.00, 37.80) 37.3 (37.00, 37.90) 37.1 (37.00, 37.70) .1206a

Nephrotoxic drugs/material during ICU stay, n (%) 349 (88.1) 254 (85.5) 95 (96.0) .0054b

Anticoagulation treatment dose during ICU stay, n
(%)

124 (31.6) 79 (26.9) 45 (45.5) .0006b

Aspirin use, n (%) 117 (29.3) 80 (26.7) 37 (37.0) .0492b
Intensity of pharmacological VTE
prophylaxis, n (%)

Low intensity 40 (10.7) 24 (8.5) 16 (17.6) .0481b

Intermediate intensity 195 (52.1) 150 (53.0) 45 (49.5)
High intensity 139 (37.2) 109 (38.5) 30 (33.0)

(continued)
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present study, there was a significant increase in hospital mor-
tality and respiratory failure requiring MV in patients with a
new-onset Afib compared to patients without a new-onset
Afib. These findings are comparable to results from a retrospec-
tive study that reported a higher rate of in-hospital death (53.3%
vs 13.4%, P≤ .001) and an increase in the requirement for inva-
sive ventilation (56.7% vs 13.9%, P≤ .001) in critically ill
COVID-19 patients with Afib.12 Ergün et al also found a signif-
icant increase in hospital mortality in patients with COVID-19
who developed new-onset Afib during their ICU stay (87% vs
67%, P= .019).14 The results from Rosenblatt et al study
suggest that new-onset Afib among patients with COVID-19
is considered a marker of disease severity rather than an inde-
pendent risk factor of mortality.11

Patients with new-onset Afib experienced worse in-hospital
outcomes than COVID-19 patients with preexisting Afib,
including mortality, acute respiratory distress syndrome
(ARDS), sepsis, multiple organ dysfunction, hemorrhage, and

stroke.22 These findings might add to the hypothesis that hemo-
dynamic instability driven on by cardiac damage and systemic
inflammation results in the development of new-onset Afib in
COVID-19 patients.Since the non-Afib group’s CRP level
was much higher and troponin level, a direct indicator of myo-
cardial damage, was not measured in this study, we were unable
to confirm this hypothesis with our data.

An increase in the incidence of embolic events, thrombo-
sis, and bleeding was previously reported in COVID-19
patients with new-onset Afib.11,19,22 However, our study
did not find a significant increase in thrombosis or infarction
in the new-onset Afib group compared to the control group.
Further, the bleeding events were more frequently reported
in the new-onset Afib group. These variations in our results
from previous studies with regard to the incidence of throm-
bosis might be attributed to the higher use of therapeutic anti-
coagulation and aspirin in the new-onset Afib group in our
cohort.

Table 1. (continued)

Variable (s)

After propensity score (PS)

Overall (N= 400) Control (N= 300)
New-onset Afib.

(N= 100) P value

Comorbidity, n (%)
Heart failure 36 (9.0) 28 (9.3) 8 (8.0) .6866b

Hypertension (HTN) 269 (67.3) 195 (65.0) 74 (74.0) .0968b

Chronic kidney disease (CKD) 64 (16.0) 45 (15.0) 19 (19.0) .3447b

Diabetes mellitus (DM) 264 (66.0) 201 (67.0) 63 (63.0) .4646b

Dyslipidemia (DLP) 104 (26.0) 78 (26.0) 26 (26.0) >.9999b

Ischemic heart disease (IHD) 0 (0) 0 (0) 0 (0) NA
Chronic obstructive pulmonary disease (COPD) 9 (2.3) 5 (1.7) 4 (4.0) .1730c

Asthma 32 (8.0) 26 (8.7) 6 (6.0) .3946b

Cancer 20 (5.0) 12 (4.0) 8 (8.0) .1120b

Liver disease (any type) 10 (2.5) 8 (2.7) 2 (2.0) .7115c

aWilcoxon rank sum test is used to calculate P value.
bChi-square test.
cFisher exact test is used to calculate P value.
dT test.

Table 2. The Outcomes of Critically Ill Patients With COVID-19 After Propensity Score Matching.

Outcomes Control New-onset Afib. P value Odds ratio (OR) (95% CI) P valuea

30-day mortality, n (%) 137 (50.6) 50 (63.3) 0.05b 1.55 (0.91, 2.63) .10
In-hospital mortality, n (%) 153 (56.0) 64 (79.0) 0.0002b 2.76 (1.49, 5.11) .001

Beta coefficient (Estimates) (95% CI) P valuec

MV duration (days), median (Q1,Q3) 9.0 (4.00, 19.00) 13.5 (7.50, 22.50) 0.001d 0.52 (0.28, 0.77) <.0001
ICU LOS (days), median (Q1,Q3) 12.0 (7.00, 22.00) 16.0 (9.00, 27.00) 0.004d 0.29 (0.12, 0.46) .001
Hospital LOS (days), median (Q1,Q3) 18.0 (11.00, 29.00) 23.0 (16.00, 37.00) 0.008d 0.35 (0.18, 0.52) <.0001
MOD Score on day 3 of ICU admission,
median (Q1,Q3)

5.0 (3.00, 7.00) 6.0 (4.00, 8.00) 0.005d 0.19 (0.06, 0.31) .003

aLogistic regression analysis used to calculate OR and P value.
bChi-square test is used to calculate P value.
cGeneralized linear model is used to calculate estimates and P value.
dWilcoxon rank sum test is used to calculate P value.
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Although this study is one of the largest that evaluated the
consequences of new-onset Afib in critically ill patients with
COVID-19, several limitations have been observed. First, the
retrospective design of this study makes it prone to documenta-
tion bias and residual confounding risk despite the use of pro-
pensity score matching. Second, data about cardiac function
biomarkers such as troponin and B-type natriuretic peptide
were lacking. Therefore, we could not assess the level of
cardiac damage in our population. Lastly, this study did not
assess long-term complications that could happen after hospital
discharge.

Conclusion
New-onset Afib is a common complication in critically ill
patients with COVID-19 that may be associated with poor clin-
ical outcomes and higher in-hospital mortality. To validate our
findings, further studies are warranted to asses the long-term
clinical outcomes.
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