
Tachyarrhythmias are common in pa-
tients with coronavirus disease 2019 

(COVID-19), in particular those with se-
vere disease. However, newly diagnosed 
atrial fibrillation (AF) during the course 
of severe COVID-19 seems to have 
prognostic implications. In a case series 
of three patients with severe COVID-19 
who developed new-onset AF, we present 
the clinical course and the outcome of the 
patients. Pertinent papers are discussed 
as well.

Since the declaration of COVID-19 as 
a pandemic by the World Health Organi-
zation [1], the knowledge of extra-pul-
monary and multi-organ involvement 
with severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection 
has been accumulating [2]. The cardio-
vascular system in particular has drawn 
substantial attention as it is found to 
constitute a risk factor for severe disease 
[3,4]. In addition, cardiac disorders that 
develop following severe COVID-19 
may have a huge impact on prognosis 
[5]. In fact, the effects of SARS-CoV-2 
infection on the cardiovascular system 
are numerous and manifest in differ-
ent ways including myocardial, heart 

rhythm, and vascular [6]. Cardiac ar-
rhythmia, as part of the cardiac rhythm 
disorders seen in patients with severe 
COVID-19, are of great concern due to 
their high prevalence and deleterious 
effects on disease course. For example, 
atrial fibrillation (AF) was the most com-
mon form of tachyarrhythmia reported in 
patients with COVID-19 according to a 
worldwide survey among electrophysiol-
ogy professionals [7]. The role of AF in 
disturbing hemodynamic stability and its 
contribution to poor outcomes in patients 
with severe COVID-19 cannot be over-
emphasized. Onder et al. [8] analyzed 
the data of 355 patients who died due to 
COVID-19 and found that AF was pres-
ent in 87 of those patients (24.5%). Like-
wise, the implication of new-onset AF in 
patients with severe COVID-19 in poor 
prognosis is no less significant. Pardo 
Sanz and colleagues [9] showed that 12 
of 160 patients (7.5%) with COVID-19 
developed new-onset AF. When new-on-
set AF was compared to pre-existing AF 
in those patients, the authors showed that 
patients with new-onset AF had worse 
cardiovascular outcomes.

In this case series, we present three 
patients [Table 1] who developed 
new-onset AF while hospitalized with 
severe COVID-19. The characteristics 
of the patients, background illnesses, 
symptoms, disease course, and outcomes 
were collected and analyzed. Relevant 
medical literature was also reviewed and 
displayed.

An 88-year-old-female patient was ad-
mitted to our department initially with 
moderate COVID-19. Nine days prior to 
her admission she started to complain of 
weakness, decreased appetite, and fever 
of 38°C. She had hypertension, diabetes 
mellitus (DM), and hyperlipidemia. In 
addition, she was diagnosed with my-
elofibrosis several years ago and treated 
with hydroxyurea and aspirin. On admis-
sion her heart rate was a regular of 110 
beats per min, and oxygen saturation of 
94% on room air. She was hemodynam-
ically stable. Blood tests showed white 

-

of 8.9 g/dl, and C-reactive protein (CRP) 
of 317 mg/l. Electrocardiogram on ad-
mission demonstrated sinus tachycar-
dia of 110 beat per minute. Chest X-ray 
showed diffuse bilateral infiltrates. On 
the third day of admission (12th day of 
symptoms) AF was seen on a monitor 
with a ventricular rate of 110 beats/min, 
which was later confirmed on ECG. Beta 
blockers treatment was started immedi-
ately, and digoxin treatment was added 
as rate control was not adequate. One 
day later our patients deteriorated and 
was consequently connected to bilevel 
positive airway pressure (BPAP) device. 
Unfortunately, she did not survive and 



died on the 14th day of her COVID-19 
symptoms, one day after AF appearance. 

An 85-year-old female patient was diag-
nosed with severe COVID-19 on admis-
sion, her ninth day of COVID-19 symp-
toms. Oxygen saturation was measured 
80% on room air, connected to non-inva-
sive ventilator with BPAP device. A histo-
ry of ischemic heart disease, hypertension, 
DM, and cerebrovascular accident (CVA) 
was registered as background illnesses. A 

CRP of 365 mg/l, and slightly elevated he-
patocellular and cholestatic enzymes were 
noticed on lab tests. Bilateral infiltrates 
with suspected lobar infiltrate in the left 
lung was revealed on a chest X-ray. On the 
tenth day she developed AF of new-onset 
and was treated with beta blockers. Her 
atrial fibrillation was paroxysmal and dis-
appeared on the next day. However, on the 
14th day of her disease she died.

A 46-year-old male patient presented 
to our department with initially moder-

ate COVID-19. He was diagnosed with 
SARS-CoV-2 infection 5 days before his 
admission while his symptoms started 
9 days earlier. The symptoms included 
productive cough, general weakness, my-
algia, and chills. Polyglandular autoim-
mune syndrome was the only diagnosis 
in his medical record, which was treated 
with hydrocortisone on a daily basis. Vi-
tal signs on admission showed no fever, 
heart rate of 120 regular beats per minute, 
blood pressure of 135/74 mmHg, and ox-
ygen saturation of 96% on room air. Blood 

-

mg/l. ECG showed sinus tachycardia with 
heart rate of 120 per minute. Computed 
tomography of the chest, which preclud-
ed pulmonary embolism, showed bilateral 
infiltrates consistent with COVID-19. On 
the second day of admission, he present-
ed with a rapid respiratory deterioration 
treated initially with high nasal flow can-
nula and later with a BPAP device; how-
ever, as adequate oxygen saturation was 
not achieved, the patient was eventually 
invasively ventilated. During the intuba-
tion he presented with AF, which required 
two synchronized electrical shocks (DC) 

to return to sinus rhythm. Extracorpore-
al membrane oxygenation (ECMO) was 
immediately started and the patient was 
transferred to the intensive care unit (ICU). 
In the ICU, cardiopulmonary resuscitation 
with electrical shocks was performed due 
to ventricular fibrillation. Vasopressor 
therapy was initiated. Unfortunately, the 
patient died several days later.

Apart from being the most common tach-
yarrhythmia seen in patients with severe 
COVID-19, AF, particularly new-onset AF, 
has enormous prognostic implication and 
indicates poor outcomes in these patients.

Zylla et al. [10] found that 27 of 166 
patients (16.2%) withCOVID-19 had AF 
during their hospitalization. Of those pa-
tients, 11 (6.6%) had new-onset AF with-
out any previous history of arrhythmia. 
According to this study, new-onset AF was 
correlated with two main variables: age 
and medical history of cardiovascular dis-
eases. The authors concluded that patients 
with COVID-19 who developed AF were 
at higher risk for prolonged hospitaliza-
tion, vasopressor therapy, and mechanical 



ventilation. Similar prevalence was illus-
trated by Mountantonakis and co-authors 
[11] as 1687 (17.6%) of 9564 patients with 
COVID-19 had AF during hospital stay. In 
109 patients (11.6%), AF was of new-on-
set and behaved as a predictor for in-hos-
pital mortality. In the same regard, Peltzer 
and colleagues [12] demonstrated that the 
presence of AF, whether newly detected or 
previously known, in hospitalized patients 
with COVID-19 was associated with an 
increased mortality. Moreover, in a recent 
meta-analysis based on 23 studies, Yang 
et al. [13] demonstrated that COVID-19 
patients with AF were significantly more 
prone to show worse outcomes, particu-
larly death. A pooled analysis by Mulia 
and co-authors [14] showed comparable 
findings while addressing more details on 
possible mechanisms behind the correla-
tion of AF with severity and mortality in 
COVID-19.

In a study including 115 patients with 
COVID-19, 46 of them hospitalized 
in the general ward and 69 in the ICU, 
Colon et al. [15] found did not find AF 
atrial flutter of new-onset in patients hos-
pitalized in the general ward. However, 
19 (16.5%) of the ICU-patients devel-
oped atrial arrhythmia, which was not 
registered on admission. More precisely 
12 (10.4%) had new-onset AF, whereas 
the rest had other forms of atrial arrhyth-
mia (atrial flutter and atrial tachycardia). 
Unsurprisingly, AF caused hemodynam-
ic instability and contributed to deteri-
oration of medical conditions of those 
severely ill patients. Patients with atrial 
arrhythmias needed more vasopressor 
therapy and mechanical ventilation. They 
also had higher CRP and D-Dimer levels 
compared to patients without atrial ar-
rhythmia. This finding was not accurate 
with regard to brain natriuretic peptide 
and troponin levels. The authors found 
no correlation between the use of remde-
sivir, hydroxychloroquine, or azithromy-
cin and the presence of atrial arrhythmias. 
Of 19 patients with atrial arrhythmia 5 
patients (26.3%) died, 10 (52.6%) were 
discharged with sinus bradycardia, and 4 
(21.1%) were discharged with AF.

Our case series is in complete agreement 
with the previous research concerning the 
contribution of new-onset AF to poor prog-
nosis. However, the severity of COVID-19 
seems to play a major role in the appear-
ance of AF, to some extent, similar to age 
and cardiovascular diseases that are shown 
to be the main risk factors for this disorder 
[10]. Colon et al. [15] demonstrated higher 
incidence of AF in ICU patients compared 
to the general ward, which means in severe 
patients. Similarly, Onder et al. [8] arrived 
at the same conclusion, as they analyzed 
patients who died of COVID-19. More-
over, research from China early in the pan-
demic showed similar correlation between 
the severity of COVID-19 and cardiac 
disorders [16,17]. Our young male patient 
(case 3) with severe COVID-19 who had 
no history of cardiovascular disease but 
was considered at risk for severe disease 
due to immunosuppression, conveyed the 
same impression. Seemingly, severe hy-
poxia, myocardial injury whether by direct 
viral invasion or by hypoxemia may all 
contribute to the appearance of AF, which 
in turn causes hemodynamic instability 
and clinical deterioration. Apparently, fur-
ther and detailed analysis of patients with 
severe COVID-19 with an emphasis on 
tachyarrhythmias should be conducted to 
establish firm interpretations.

New-onset AF is a poor prognostic sign 
in patients with severe COVID-19. The 
severity of the disease, particularly with 
advanced age and underlying cardio-
vascular diseases, constitute the main 
risk factors for the occurrence of this 
disorder. Once detected, AF should be 
diagnosed promptly and monitored and 
managed immediately. Rate control and 
hemodynamic stabilization should be the 
main goal of treatment in these patients.


