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Abstract
Objective: To assess the impact of new-onset atrial fibrillation (AF) on patients hospitalized with coronavirus disease 2019
(COVID-19).
Methods: Multicenter and retrospective study that included subjects >55 years hospitalized with COVID-19 from March to
October 2020 in Spanish hospitals. Patients were divided into 3 groups (no AF, new-onset AF, and preexisting AF) and fol-
lowed-up to 90 days.
Results: A total of 668 patients were included, of whom 162 (24.3%) had no AF, 107 (16.0%) new-onset AF and 399 (59.7%)
preexisting AF. Compared to patients without AF, those patients with new-onset AF were older and had more comorbidities,
but without differences with preexisting AF. During hospitalization, in the univariate analysis, compared to patients without AF,
major bleeding and cardiovascular mortality were more frequent in patients with new-onset AF (10.3% vs 0.6%; P< .001; 2.8% vs
0.6%; P= .025, respectively), with a trend toward more stroke (1.9% vs 0%; P= .085). Outcomes were similar between AF
groups, but the length of stay was greater in preexisting AF patients. Among patients with new-onset AF taking reduced
doses of anticoagulant treatment was associated with higher risks of stroke and major bleeding.
Conclusions: In COVID-19 hospitalized patients, new-onset AF may be associated with worse outcomes, but influenced by the
dose of anticoagulants.
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Introduction
The coronavirus disease 2019 (COVID-19) pandemic is caused
by Severe Acute Respiratory Syndrome Coronavirus type 2
(SARS-CoV-2), a highly infectious virus.1 Previous studies
have shown that preexisting cardiovascular diseases increase
the risk of adverse outcomes in patients hospitalized for
COVID-19 infection.2 On the other hand, SARSCoV-2 may
impair the cardiovascular system through different mecha-
nisms, including systemic inflammation, acute respiratory dis-
tress syndrome, hypercoagulability state, and direct
myocardial and vascular injury, which is related to worse clin-
ical outcomes during hospitalization.3–5

Atrial fibrillation (AF) is the most common arrhythmia in
routine practice, with an estimated prevalence of 2% to 4%,
and increasing due to the ageing of the population. AF increases
the risk of morbidity and mortality, mainly the risk of thrombo-
embolic complications, particularly stroke.6 Chronic oral anti-
coagulant treatment is the cornerstone to decrease this risk.7

COVID-19 patients admitted to the hospital have a higher
risk of arrhythmia, increasing with the severity of COVID-19
disease, being AF the most frequent one.8 A recent systematic
review and meta-analysis of 19 studies with a total of 21 653
hospitalized patients with COVID-19 showed a pooled preva-
lence of AF of 11% (15% in Europe), increasing with age
and severity of the disease.9 Preexisting AF has been associated
with poorer outcomes in patients hospitalized for COVID-19,
including a higher risk of mortality, admission to intensive
care unit, need for invasive mechanical ventilation, and
longer length of in-hospital stay.9–12

Importantly, recent reports have emphasized the importance
of new-onset AF in patients with COVID-19 infection, as it may
be a common condition that may be associated with worse clin-
ical outcomes after SARS-CoV-2 infection. However, most
studies that have analyzed the impact of new-onset AF on the
management and clinical outcomes of patients hospitalized
with COVID-19 had small sample sizes, were single-center
studies or analyzed only patients admitted to the intensive
care unit, limiting the generalizability of the results.13–18 In
addition, these studies have not focused on analyzing the
impact of anticoagulant treatment on outcomes.13–18

The ACO-VID registry was a multicenter study aimed to
assess the impact of AF and anticoagulant treatment on clinical
outcomes (ie death, thromboembolic disease, and bleeding) in
COVID-19 hospitalized patients in Spain.19 In this study, we
analyzed the impact of new-onset AF (vs preexisting AF and
patients without AF) on the clinical profile and outcomes of
patients hospitalized with COVID-19, in the overall population,
and also according to anticoagulation status (standard vs
reduced doses of oral anticoagulant treatment).

Methods
The design and characteristics of the study have been fully
explained in previous manuscripts.19 Briefly, ACO-VID was a
multicenter, retrospective, noninterventional, and observational

study that consecutively included subjects >55 years hospitalized
with COVID-19 infection from March to October 2020 in
Hospital Sagrat Cor, Fundacio Sanitaria Hospital de Mollet
(Barcelona, Spain), Hospital Universitari General de Catalunya
(Barcelona, Spain), Hospital Universitario de Sant Joan de
Reus (Reus, Spain) and University Hospital General Santa
Lucia (Cartagena, Murcia, Spain). No specific exclusion criteria
were defined. The study was approved by the Ethics Committee
of all participating centers. A consent waiver was requested and
approved by the Ethics Committee, as this was a retrospective
study, and data were collected anonymously.

Patients were divided into 3 cohorts according to AF status
(no AF, new-onset AF, and preexisting AF). New onset AF
was defined as AF that first occurred during index hospitaliza-
tion and preexisting AF as having a history of paroxysmal, per-
sistent, or permanent AF before admission. Anticoagulant
treatment was prescribed according to the clinical practice of
each participating center.

Data were collected from the clinical history of patients,
from baseline (index hospitalization) and up to 90 days of
follow-up (or the last data/visit available). The following base-
line variables were recorded: Biodemographic data (age,
gender), cardiovascular risk factors (hypertension, diabetes),
history of stroke, or bleeding, and anticoagulant treatment at
admission (low molecular weight heparin [LMWH], vitamin
K antagonists, direct oral anticoagulants). The elevation of
transaminases 3 x ULN at admission, day 3 and discharge
was also recorded. Baseline characteristics were compared
between new-onset AF and no AF patients and between new-
onset AF and preexisting AF patients.

Outcomes were recorded in both at index hospitalization and
during the follow-up. During hospitalization, the proportion of
patients that had a stroke, arterial/venous thromboembolic
disease, major bleeding (defined according to the International
Society of Thrombosis and Haemostasis), all-cause death,
death of cardiovascular causes or death for COVID-19 were
recorded. In addition, stroke, arterial/venous thromboembolic
disease, major bleeding, and all-cause death were also recorded
during the entire follow-up. Outcomes were collected in the 3
cohorts of patients, and also according to the dose of the antico-
agulants (standard vs reduced) and also according to the use of
LMWH. Outcomes were compared between new-onset AF and
no AF patients and between new-onset AF and preexisting AF
patients. Standard versus reduced doses were considered as
follows: LMWH 1 mg/kg every 12 h versus other doses; fonda-
parinux 7.5 mg/daily versus other doses; edoxaban 60 mg versus
30 mg once daily; dabigatran 150 mg versus 110 mg twice daily;
apixaban 5 mg versus 2.5 mg twice daily; rivaroxaban 20 mg
versus 15 mg once daily.6 Independent variables associated
with all-cause death among patients with new-onset AF (vs no
AF) were also calculated.

Statistical Analysis
Qualitative variables were defined as absolute (n) and relative
(%) frequencies and quantitative variables as mean and standard
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deviation. Qualitative variables were compared using the
chi-square test or the Fisher exact test, as required and the
t-test when comparing 2 means. To determine factors associated
with all-cause mortality, mortality for COVID-19, and major
bleeding (dependent variables) in new-onset AF population
(vs no AF population), a multivariate logistic regression analy-
sis was performed. Baseline clinical characteristics (age, sex,
hypertension, diabetes, prior stroke or bleeding, elevated trans-
aminases) and type and dose of anticoagulants were considered
as independent variables. The multivariate model was con-
structed by including those factors with P< .10 in the bivariate
analysis using automatic forward stepwise selection. Only the
significant factors were finally included in the model.
Statistical significance was set at P< .05 for all tests. The stat-
istical analysis was performed using SPSS 21.0 (SPSSInc.,
Chicago, IL).

Results
A total of 668 patients hospitalized for COVID-19 were
included in the study, of whom 162 (24.3%) had no AF, 107
(16.0%) new-onset AF and 399 (59.7%) preexisting AF. At
baseline, compared to patients without AF, those patients
with new-onset AF were older (77.5± 8.6 vs 68.8± 9.9 years;
P< .001), had more hypertension (86.9% vs 56.2%; P< .001),
prior stroke (19.6% vs 7.4%; P= .003) and history of major
bleeding (19.6% vs 4.9%; P< .001). No significant differences
were observed in the baseline clinical characteristics between
AF cohorts. Among patients without AF, 93.8% ware taking
LMWH at admission. The most common anticoagulant drug
taken by new-onset AF and preexisting AF patients was edox-
aban (46.7% and 48.6%, respectively) (Table 1).

Mean follow-up during the study periodwas 65± 3 days.With
regard to the events during the hospitalization according to AF
status, in the univariate analyses, compared to patients without
AF, major bleeding and cardiovascular mortality were more fre-
quent in patients with new-onset AF (10.3% vs 0.6%; P< .001;
2.8% vs 0.6%; P= .025, respectively), with a trend towards
more stroke (1.9% vs 0%; P= .085). In addition, mean length of
stay was 16.3 days (95% CI 15.5-17.1), being lower in those
patients without AF. During the whole follow-up, major bleeding
wasmore common in patientswith new-onsetAF, compared to no
AF patients (10.3% vs 3,7%), with a trend towards more stroke
(1.9% vs 0%; P= .085). No significant differences were observed
between AF cohorts (Table 2 and Figure 1).

Among those patients receiving standard doses of anticoag-
ulant treatment, no differences were observed in outcomes,
except for a trend toward higher mortality for COVID-19 in
patients with new-onset AF compared to patients without AF
(Table 3). However, when considering those patients treated
with reduced doses of anticoagulants, patients with new-onset
AF had a higher risk of stroke (3.0% vs 0%; P= .045) and
major bleeding (9.1% vs 0.7%; P= .005), with a trend toward
a higher risk of cardiovascular mortality (3.0% vs 0.7%; P=
.062) during hospitalization, and more stroke during the entire
follow-up (3.0% vs 0%; P= .045). No differences in outcomes
were observed when comparing reduced doses of anticoagu-
lants between AF cohorts (Table 4). However, when consider-
ing patients taking low doses of heparin in patients with
new-onset AF compared to patients without AF, these differ-
ences increased, with more in-hospital stroke (5.3% vs 0%;
P= .008), major bleeding (10.5% vs 0.7%; P= .004) and car-
diovascular mortality (5.3% vs 0.7%; P= .005), and overall
stroke (5.3% vs 0%; P= .008) (table 5). Finally, no significant

Table 1. Baseline Clinical Characteristics.

No AF
(n= 162;24.3%)

New-onset AF
(n= 107; 16.0%)

Pre-existing AF
(n= 399; 59.7%) P1 P2

Biodemographic data
Age, years 68.8± 9.9 77.5± 8.6 76.9± 9.2 .544 <.001
Sex (women), n (%) 55 (34.0) 35 (32.7) 162 (40.6) .137 .833
Cardiovascular risk factors
Hypertension, n (%) 91 (56.2) 93 (86.9) 348 (87.2) .934 <.001
Diabetes, n (%) 56 (34.6) 30 (28.0) 110 (27.6) .923 .261
History of stroke or bleeding
Prior stroke, n (%) 12 (7.4) 21 (19.6) 106 (26.6) .141 .003
Previous bleeding, n (%) 8 (4.9) 21 (19.6) 79 (19.8) .968 <.001
Anticoagulant treatment at admission
VKA, n (%) 1 (0.6) 0 5 (1.3) – –

Edoxaban, n (%) 0 50 (46.7) 194 (48.6)
Dabigatran, n (%) 0 18 (16.8) 43 (10.8)
Apixaban, n (%) 0 8 (7.5) 38 (9.5)
Rivaroxaban, n (%) 1 (0.6) 0 14 (3.5)
LMWH, n (%) 152 (93.8) 30 (28.0) 105 (26.3)
None, n (%) 8 (4.9) 1 (0.9) 0

Abbreviation: AF, atrial fibrillation; LMWH, low-molecular-weight heparin; VKA: vitamin K antagonists; P1, new onset AF versus pre-existing AF; P2, new onset AF
versus no AF.
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differences were observed in outcomes among those patients
taking LMWH versus other anticoagulants (Table 6).

In the multivariate analysis, elevated transaminases (HR
4.05; 95% CI 1.59-10.32), particularly at discharge (HR 5.59;
95% CI 3.08-10.16), and elderly (>75 vs ≤75 years: HR
2.29; 95% CI 1.08-4.83) were the only variable associated

with total mortality among patients with new-onset AF (vs no
AF). New-onset AF increased the risk of all-cause death numer-
ically, but this did not reach statistical significance in the mul-
tivariate analysis (Table 7). No independent variables were
associated with bleeding among patients with new-onset AF
(vs no AF), but elevated transaminases with mortality for

Table 2. Events During the Study According to AF Status.

No AF
(n= 162;24.3%)

New-onset AF
(n= 107; 16.0%)

Pre-existing AF
(n= 399; 59.7%) P1 P2

Events during hospitalization
Stroke, n (%) 0 2 (1.9) 4 (1.0) .462 .085
Thromboembolic disease, n (%) 1 (0.6) 0 – – .416
Major bleeding, n (%) 1 (0.6) 11 (10.3) – – <.001
Death, n (%) 16 (9.9) 17 (15.9) – – .141
CV mortality, n (%) 1 (0.6) 3 (2.8) 5 (1.3) .172 .025
Death for COVID-19, n (%) 13 (8.0) 14 (13.1) 62 (15.5) .528 .177

Length of stay (95% confidence interval), days 14.1 (12.2-16.0) 15.7 (14.0-17.5) 17.4 (16.4-18.3) .002 <.001
Total events

Stroke, n (%) 0 2 (1.9) 4 (1.0) .462 .085
Thromboembolic disease, n (%) 2 (1.2) 0 7 (1.8) .168 .243
Major bleeding, n (%) 6 (3.7) 11 (10.3) 36 (9.0) .691 .030
Death, n (%) 17 (10.5) 17 (15.9) 69 (17.3) .731 .193

Abbreviations: AF, atrial fibrillation; CV, cardiovascular; P1, new onset AF versus pre-existing AF; P2, new onset AF versus no AF.

Figure 1. Events during the total follow-up of the study according to atrial fibrillation (AF) status.
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COVID-19 (HR 3.27; 95% CI 2.06-5.21; P< .001), with a trend
towards age (≥75 vs <75 years: HR 1.37; 95% CI 0.99-1.90;
P= .06).

Discussion
Our data showed in a wide sample of patients admitted with
COVID-19 in Spain, that new-onset AF was common and
was associated with a higher risk of major bleeding and cardio-
vascular mortality, with a trend towards more stroke during hos-
pitalization and more major bleeding during the follow-up
compared to patients without AF. However, these differences
disappeared in those patients receiving standard doses of antico-
agulant treatment and were more marked in those taking
reduced doses of anticoagulant treatment. The clinical profile
and outcomes did not differ between patients with new-onset
AF and those with preexisting AF. Increased age and elevated
transaminases during hospitalization were independently asso-
ciated with total mortality, but not new-onset AF.

Table 3. Events During the Study According to AF status among Those Patients Receiving Standard Doses of Anticoagulant Treatment.

No AF (n= 20) New-onset AF (n= 73) Pre-existing AF (n= 284) P1 P2

Events during hospitalization
Stroke, n (%) 0 1 (1.4) 2 (0.7) .578 .599
Thromboembolic disease, n (%) 0 0 6 (2.1) .210 –

Major bleeding, n (%) 0 7 (9.6) 22 (7.7) .607 .150
Death, n (%) 1 (5) 12 (16.4) 43 (15.1) .784 .191
CV mortality, n (%) 0 2 (2.7) 2 (0.7) .148 .253
Death for COVID-19, n (%) 0 10 (13.7) 41 (14.4) .872 .080

Total events
Stroke, n (%) 0 1 (1.4) 2 (0.7) .578 .599
Thromboembolic disease, n (%) 0 0 6 (2.1) .210 –

Major bleeding, n (%) 0 7 (9.6) 23 (14.4) .682 .150
Death, n (%) 1 (5) 12 (16.4) 43 (15.1) .784 .191

Abbreviations: AF, atrial fibrillation; CV, cardiovascular; P1, new onset AF versus pre-existing AF; P2, new onset AF versus no AF; COVID-19, coronavirus disease
2019.

Table 4. Events During the Study According to AF status among Those Patients Receiving Reduced Doses of Anticoagulant Treatment.

No AF (n= 136) New-onset AF (n= 33) Pre-existing AF (n= 115) P1 P2

Events during hospitalization
Stroke, n (%) 0 1 (3.0) 2 (1.7) .643 .045
Thromboembolic disease, n (%) 1 (0.7) 0 1 (0.9) .591 .621
Major bleeding, n (%) 1 (0.7) 3 (9.1) 13 (11.3) .718 0.005
Death, n (%) 12 (8.8) 4 (12.1) 26 (22.6) .186 .562
CV mortality, n (%) 1 (0.7) 1 (3.0) 3 (2.6) .439 .062
Death for COVID-19, n (%) 10 (7.4) 3 (9.1) 21 (18.3) .208 .737

Total events
Stroke, n (%) 0 1 (3.0) 2 (1.7) .643 .045
Thromboembolic disease, n (%) 2 (1.5) 0 1 (0.9) .591 .477
Major bleeding, n (%) 6 (4.4) 3 (9.1) 13 (11.3) .718 .283
Death, n (%) 12 (8.8) 4 (12.1) 26 (22.6) .186 .562

Abbreviations: AF, atrial fibrillation; CV, cardiovascular; P1, new onset AF versus pre-existing AF; P2, new onset AF versus no AF; COVID-19, coronavirus disease
2019.

Table 5. Events During the Study According to AF status among
Those Patients Receiving low Doses of Heparin.

No AF
(n= 136)

New-onset
AF (n= 19)

Pnew onset AF

versus no AF

Events during hospitalization
Stroke, n (%) 0 1 (5.3) .008
Thromboembolic disease,
n (%)

1 (0.7) 0 .708

Major bleeding, n (%) 1 (0.7) 2 (10.5) .004
Death, n (%) 12 (8.8) 2 (10.5) .808
CV mortality, n (%) 1 (0.7) 1 (5.3) .005
Death for COVID-19, n
(%)

10 (7.4) 1 (5.3) .740

Total events
Stroke, n (%) 0 1 (5.3) .008
Thromboembolic disease,
n (%)

2 (1.5) 0 .589

Death, n (%) 12 (8.8) 2 (10.5) .808

Abbreviations: AF, atrial fibrillation; CV, cardiovascular; COVID-19,
coronavirus disease 2019.
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AF is very common in hospitalized patients with
COVID-19.20 In our study, 16% of patients presented new-
onset AF and nearly 60% preexisting AF. This high risk of
AF in patients admitted with COVID-19 has been related to dif-
ferent mechanisms, including hypoxia (particularly in case of
diffuse lung infiltration), inflammatory state, direct myocardial
injury (ischemia, inflammation, etc), abnormal host immune
response, or some drugs, among others..21–24 In fact, AF,
including new-onset AF, has been described as the most
common cardiac event associated with hospitalization for
COVID-19.25–27 Although we included our patients during
the first wave of COVID-19 pandemic, recent studies have
shown that AF incidence is also increased in the subsequent
waves of COVID-19 infection,28 indicating that our data are
current.

With regard to the clinical profile of patients according to AF
status, compared to patients without AF, those patients with
new-onset AF were older and had more comorbidities,
without relevant differences between patients with preexisting
or new-onset AF. Previous studies have shown that patients
with cardiovascular disease, including AF, are complex, with
many comorbidities,29,30 and this also includes patients with
new-onset AF.27 As a result, our data are consistent with previ-
ous publications.

During hospitalization, most patients without AF were
treated with LMWH as thromboprophylaxis, but in nearly
half of subjects with AF, either new-onset or preexisting,
patients were taking edoxaban after treatment with LMWH.
Of note, in our study, no differences in outcomes were observed
in patients taking LMWH versus other anticoagulants.
Although during the first wave, experts considered that oral
anticoagulant treatment should be switched to LMWH mainly
due to the risk of drug-drug interactions, leading to important
changes in the efficacy or safety of oral anticoagulants,31,32

the fact is that this has not been confirmed in further
studies,33,34 and except in cases in which oral ingestion is not
possible (ie mechanical ventilation), the use of direct oral anti-
coagulants during hospitalization should be considered.

During hospitalization, major bleeding and cardiovascular
mortality were more frequent in patients with new-onset AF,
with a trend towards more stroke compared to patients
without AF, with similar outcome rates between patients with
new-onset AF or preexisting AF. In addition, length of stay
was longer in patients with AF. Although some studies have
shown that patients with AF have a higher risk of major
adverse cardiovascular events,35,36 the majority of publications
have reported that new-onset AF is associated with an increased
risk of a variety of events, such as acute respiratory syndrome
(with higher requirements of intensive care and invasive
ventilation), hemorrhage, stroke and particularly in-hospital
mortality.13–15,27,37 These studies have also shown that the
risk of adverse outcomes is in general similar between new-
onset and preexisting AF patients,13–15,35–37 or even worse in
patients with new-onset AF.27Consequently, although one
might think that new-onset AF is a consequence of decompen-
sation from COVID-19 infection, the reality is that it has impor-
tant prognostic implications. In fact, new-onset AF implies a
situation of increased inherent risk, which is similar to preexist-
ing AF. Therefore, in this context, a more intensive approach

Table 6. Events During the Study According to AF status among Those Patients Receiving Heparin.

No AF (n= 20) New-onset AF (n= 73) Pre-existing AF (n= 284) P1 P2

Events during hospitalization
Stroke, n (%) 0 1 (1.4) 2 (0.7) .578 .599
Thromboembolic disease, n (%) 0 0 6 (2.1) .210 –

Major bleeding, n (%) 0 7 (9.6) 22 (7.7) .607 .150
Death, n (%) 1 (5) 12 (16.4) 43 (15.1) .784 .191
CV mortality, n (%) 0 2 (2.7) 2 (0.7) .148 .253
Death for COVID-19, n (%) 0 10 (13.7) 41 (14.4) .872 .080

Total events
Stroke, n (%) 0 1 (1.4) 2 (0.7) .578 .599
Thromboembolic disease, n (%) 0 0 6 (2.1) .210 –

Major bleeding, n (%) 0 7 (9.6) 23 (8.1) .682 .150
Death, n (%) 1 (5) 12 (16.4) 43 (15.1) .784 .191

Abbreviations: AF, atrial fibrillation; CV, cardiovascular; P1, new onset AF versus pre-existing AF; P2, new onset AF versus no AF; COVID-19, coronavirus disease
2019.

Table 7. Factors Associated with Total Mortality among Patients
with new Onset AF and no AF. multivariate Analysis.

HR 95% CI P

Elevated transaminases at admission (U/L) 1.76 0.87-3.58 .116
Elevated transaminases at day 3 (U/L) 0.66 0.31-1.42 .286
Elevated transaminases at discharge (U/L) 5.59 3.08-10.16 <.001
Elevated transaminases (>3 ULN VS
<3ULN)*

4.05 1.59-10.32 .003

Age (years) 1.02 0.99-1.04 .115
Age (>75 vs ≤75 years) 2.29 1.08-4.83 .030
New onset AF versus no AF 3.72 0.21-66.08 .370

Abbreviations: AF, atrial fibrillation; HR, hazard ratio; 95% CI, 95% confidence
interval; ULN, upper limit of normal.
*At any moment during hospitalization.
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must be carried out in order to reduce the risk of presenting pos-
sible complications.

Although the number of patients was limited in some sub-
groups, another important point in our study was that the risk
of outcomes differed according to the dose of anticoagulant
treatment. Thus, whereas among those patients receiving stan-
dard doses of anticoagulant treatment, there was only a trend
toward a higher mortality for COVID-19 in patients with AF
(new-onset and chronic AF) compared to patients without
AF, in those patients treated with reduced doses of anticoagu-
lants, compared to patients without AF, patients with new-onset
AF had a higher risk of stroke and major bleeding, with a trend
towards a higher risk of cardiovascular mortality during hospi-
talization, and more stroke during the entire follow-up. Of note,
although some patients taking low doses of oral anticoagulants
were properly anticoagulated, this did not occur when taking
low doses of heparin. In fact, in these patients, the differences
in outcomes increased. In addition, in the multivariate analysis,
although new-onset AF increased the risk of total mortality, this
was not statistically significant. As a result, it seems that in fully
anticoagulated patients, new-onset AF is more a marker of risk
(ie worse clinical profile), rather than a risk factor by itself, but
on the contrary, a risk factor in those patients receiving reduced
doses of anticoagulants.19,26 As a result, our data strongly
suggest that anticoagulant treatment can modulate the risk of
adverse events. Therefore, both new-onset AF and preexisting
AF, should not be considered as a simple by stander of the
in-hospital COVID-19 course and proper anticoagulant treat-
ment should be promoted in these patients.38

Finally, elevated transaminases were independently associ-
ated with an increased risk of total mortality and mortality for
COVID-19 among patients with new onset AF (vs no AF).
First, severe COVID-19 infection have an increased risk of hep-
atotoxicity, due to a direct effect of SARS-CoV-2. Although
uncommon, drug-induced liver injury has been associated
with the use of antiviral drugs.39,40 These facts may explain
the higher risk of mortality shown in our study. However,
some oral anticoagulants, such as dabigatran or edoxaban,
have shown a lower risk of hepatotoxicity, as metabolism by
cytochrome P450 is absent or low, respectively.6 In this
context, these oral anticoagulants, with a lower risk of hepato-
toxicity could provide an added benefit in this clinical setting.33

This study has some limitations that should be commented.
This registry had a retrospective design. Consequently, only
data available in the electronic clinical history of patients
could be collected. However, 3 independent centers participated
in this study and the number of patients was relatively high,
reducing this potential bias. Finally, our results can be extended
only to those patients with a similar clinical profile and health-
care system.

In conclusion, in patients hospitalized with COVID-19, patients
with new-onset AF were older and had more comorbidities than
patients without AF, but similar to patients with preexisting AF.
In addition, in the univariate analysis, new-onset AF (vs no AF)
was associated with a higher risk of major bleeding and in-hospital
cardiovascular mortality, but not in the multivariate analysis. This

could be related to the dose of the anticoagulants, as no differences
in outcomes were observed in those patients receiving standard
doses of anticoagulant treatment, but were more marked in those
taking reduced doses of anticoagulants.
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28. Chourasia G, Zyśko D,Wizowska J, et al. Admissions to the emer-
gency department due to atrial fibrillation/atrial flutter incidents
during the third wave of COVID-19 pandemic. J Pers Med.
2022;12(12):2003.

29. Romiti GF, Corica B, Lip GYH, Proietti M. Prevalence and impact
of atrial fibrillation in hospitalized patients with COVID-19: A sys-
tematic review and meta-analysis. J Clin Med. 2021;10(11):2490.

30. Kerolos MM, Ruge M, Gill A, et al. Clinical outcomes of
COVID-19 infection in patients with pre-existing cardiovascular
disease. Am Heart J Plus. 2022;20:100189.

31. Testa S, Paoletti O, Giorgi-Pierfranceschi M, et al. Switch from
oral anticoagulants to parenteral heparin in SARS-CoV-2 hospital-
ized patients. Intern Emerg Med. 2020;15(5):751-753.

32. Vivas D, Rold_an V, Esteve-Pastor MA, et al. Recommendations
on antithrombotic treatment during the COVID-19 pandemic. Rev
Esp Cardiol. 2020;73(9):749-757.

33. Cerezo-Manchado JJ, Meca Birlanga O, Garcıa de Guadiana
Romualdo L, et al. Dabigatran in patients with atrial fibrillation
after COVID-19 hospitalization: An update of the ANIBAL
protocol. DIC. 2022;11:2021-9-4. doi: 10.7573/dic.2021-9-4.
eCollection 2022.

34. Potere N, Candeloro M, Porreca E, et al. Direct oral anticoagulant
plasma levels in hospitalized COVID-19 patients treated with dex-
amethasone. J Thromb Thrombolysis. 2022;53(2):346-351.

35. Cutler MJ, May HT, Bair TL, et al. Atrial fibrillation is a risk
factor for major adverse cardiovascular events in COVID-19. Int
J Cardiol Heart Vasc. 2022;43:101127.

36. Zuin M, Bilato C. Increase in atrial fibrillation-related mortality in
the United States during the COVID-19 pandemic. Heart Rhythm.
2023;20(2):163-164. 2022.

8 Clinical and Applied Thrombosis/Hemostasis

https://doi.org/10.7573/dic.2021-9-4


37. Wang L, Hoang L, Aten K, et al. Mortality and Major adverse car-
diovascular events in hospitalized patients with atrial fibrillation
with COVID-19. Am J Cardiol. 2023;189:41-48.

38. Schiavone M, Sozzi FB, Gasperetti A, et al. Clinical management
of new-onset atrial fibrillation in COVID-19 patients referred to a
tertiary cardiac arrhythmia center after hospital discharge. J Clin
Med. 2022;11(19):5661.

39. Serviddio G, Villani R, Stallone G, Scioscia G, Foschino-Barbaro
MP, Lacedonia D. Tocilizumab and liver injury in patients with
COVID-19. Therap Adv Gastroenterol. 2020;13:1756284820
959183.

40. Raschi E, Caraceni P, Poluzzi E, De Ponti F. Baricitinib, JAK
inhibitors and liver injury: A cause for concern in COVID-19?
Expert Opin Drug Saf. 2020;19(10):1367-1369.

Cerezo Manchado et al 9


	 Introduction
	 Methods
	 Statistical Analysis
	 Results
	 Discussion
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


