
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Journal of Cardiology 79 (2022) 4 82–4 88 

Contents lists available at ScienceDirect 

Journal of Cardiology 

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

Original article 

Incidence of Atrioventricular Blocks and its Association with 

In-Hospital Mortality and Morbidity in Patients with Coronavirus 

Disease 2019 

Nicole Lao (MD) a , Joseph Lim (MD) a , Hanad Bashir (MD) a , Gauranga Mahalwar (MD) a , 
Olayinka Adebolu (MD) a , Caroline Mangira (BSN, MPH) b , Jeffrey Courson (DO) c , 
Vinayak Hegde (MD) d , ∗

a Department of Internal Medicine, Cleveland Clinic Akron General, Akron, OH, USA 
b Department of Research, Cleveland Clinic Akron General, Akron, OH, USA 
c Department of Cardiovascular Medicine, Cleveland Clinic Foundation, Cleveland, OH, USA 
d Department of Cardiovascular Medicine, Heart, Vascular and Thoracic Institute, Cleveland Clinic Akron General, Akron, OH, USA 

a r t i c l e i n f o 

Article history: 

Received 12 April 2021 

Revised 20 September 2021 

Accepted 25 September 2021 

Available online 1 November 2021 

Keywords: 

COVID-19 

Pandemic 

Cardiology 

Atrioventricular block 

Arrhythmias 

a b s t r a c t 

Background: Cardiovascular sequelae of coronavirus disease 2019 (COVID-19) infection have been ex- 

plored by clinicians and researchers all over the world. 

Objective: The purpose of this study was to evaluate the incidence of atrioventricular block (AV) in pa- 

tients hospitalized for COVID-19 and its association between in-hospital morbidity and mortality. 

Methods: In-hospital electrocardiograms (ECGs) of 438 patients were compared with their prior or base- 

line ECGs to ascertain the development of new onset AV block. Patients who developed new AV blocks 

were then followed at 30 and 90 days post-discharge to check for resolution of AV block. Demographic 

characteristics, clinical characteristics, and complications during their hospital stay were evaluated. Major 

complications including respiratory failure requiring oxygen supplementation and mechanical ventilation, 

sepsis, deep vein thrombosis, elevated troponins, hospital and intensive care unit (ICU) length of stay, as 

well as death were compared between those who developed new onset AV blocks and those who did 

not. 

Results: Based on our single center study, the incidence of new onset AV blocks among patients admitted 

for COVID-19 during the study period was 5.5 cases per 100 patients. New onset AV blocks were not 

associated with longer hospital and ICU length of stay, increased intubation rates, or increased mortality. 

Conclusion: Although the development of a new onset AV block is most likely multifactorial and not 

solely due to COVID-19, it is still important for clinicians to be mindful about the possibility of developing 

symptomatic bradycardia and life-threatening arrhythmias in patients admitted for COVID-19. This can 

be achieved by appropriate rhythm monitoring in-patient but the need for a cardiac event monitor upon 

discharge is unlikely to be necessary. Careful history taking, including family and drug use history is also 

of great importance as emerging drug therapies for COVID-19 have potential arrhythmogenic effects. 

© 2021 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved. 
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Since the first case of severe acute respiratory syndrome coron- 

virus 2 (SARS-COV-2 virus) was reported at the end of 2019, coro- 

avirus disease 2019 (COVID-19) has become a serious threat to 

lobal public health. Although the disease mainly affects the respi- 

atory system, its effects on the cardiovascular system are increas- 

ngly being recognized [ 1 , 2 ]. While myocardial damage, as shown 
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y increased high sensitivity troponin and fulminant myocarditis, 

as been reported, cardiovascular complications such as malignant 

rrhythmias are still largely unknown. In one study of 138 hos- 

italized patients with COVID-19, arrhythmia (not further speci- 

ed) was reported in 17% of total patients and in 16 of 36 pa- 

ients admitted to the intensive care unit (ICU) [1] . Therefore, an 

rrhythmogenic effect of COVID-19 could be expected, potentially 

ontributing to disease outcome. With growing data in the litera- 

ure reporting the incidence of arrhythmias in COVID-19 patients, 

he incidence of atrioventricular (AV) blocks has not been well re- 

orted. 
erved. 
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Fig. 1. Method of selecting the final number of patients included for analysis. AV, atrioventricular; ECG, electrocardiogram. 
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Bradycardias due to either sinus node disease or AV blocks are 

n important cause of age-related cardiovascular morbidity [3] . 

resentation is typically with symptoms of dizziness, syncope, or 

ffort intolerance and either an abnormal resting electrocardio- 

ram (ECG) or rhythm monitoring can help to establish the diag- 

osis. While first degree AV blocks are benign and do not show 

n interruption of the AV conduction, second and third-degree AV 

locks are considered life-threatening as they translate to inter- 

uption of AV conduction, and even complete dissociation of the 

trial and ventricular conduction, requiring emergent permanent 

acemaker placement (PPM). While PPM implantation for all de- 

rees of heart block may have symptomatic benefit, implantation 

n the context of Mobitz II, other higher degree AV blocks and 

hird-degree heart block, has proven survival benefit [3] . 

Acknowledging the lack of data concerning these AV blocks in 

atients admitted for COVID-19, the objective of this study was to 

valuate the incidence of AV blocks and its effect on disposition 

nd in-hospital outcomes among patients with COVID-19. 

ethods 

election criteria 

This retrospective study was approved by the local institutional 

eview board with a waiver of informed consent because of the 

inimal risk to participants. Patients admitted with a diagnosis of 

OVID-19 as determined by a positive reverse transcription poly- 

erase chain reaction test between March 1 st , 2020 to August 31st, 

020 were included in the study. Subjects were excluded if they 

id not have prior ECGs for comparison, had a prior documented 

V block, if they were discharged from the emergency department 

fter testing positive for SARS-COV-2, were pregnant, or were less 

han 18 years of age. Charts of the 438 identified subjects were 

eviewed. The patients’ ECGs prior to hospital admission and dur- 

ng their hospital stay were compared. Out of 438 patients admit- 

ed for COVID-19, only 207 patients met the inclusion criteria and 

ere included in the final analysis. Based on their prior ECGs, 7 

f these 200 patients had first degree AV block; 17 out of 200 pa-

ients (8.5%) had atrial fibrillation on presentation but without AV 

lock and were not included in the final analysis; 3 out of 200 
483 
1.5%) had atrial flutter but without AV block and were also ex- 

luded ( Fig. 1 ). 

ata collection and outcomes 

Data, including patient demographics and clinical endpoints, 

ere collected from electronic medical records. Abstracted data in- 

luded race, gender, age, prior ECG, admission ECG, family history 

f sudden cardiac death, cardiomyopathies, past medical histo- 

ies, blood type, and electrolyte abnormalities. Outcomes evaluated 

ncluded dispositions (death, discharge, hospice) and in-hospital 

omplications including respiratory failure, anemia requiring trans- 

usion, acute kidney injury, non ST-elevation myocardial infarction 

NSTEMI), deep vein thrombosis, pulmonary embolism, pneumonia, 

epsis, and cerebrovascular accident. Lengths of ICU and hospital 

tay were also collected. 

tatistical analysis 

Descriptive statistics, as well as inferential statistics were per- 

ormed, as appropriate. Categorical variables were described us- 

ng frequencies and percentages, and p -values obtained using chi 

quare tests or Fisher’s exact tests, as applicable. Continuous vari- 

bles were described using medians and interquartile range, or 

ean and SD according to their distribution and p -values ob- 

ained from t-tests or Wilcoxon rank sum tests. Dispositions and 

n-hospital complications were compared between those who de- 

eloped new onset heart blocks and those who did not. ICU length 

f stay and hospital length of stay were also compared between 

he two groups. Due to the small number of patients who devel- 

ped new onset heart blocks during the study period, multiple lo- 

istic regression analysis was not performed. Analyses were per- 

ormed using SAS® Software (version 9.4; Cary, NC, USA). A signif- 

cance level of 0.05 was assumed. 

esults 

aseline patient characteristics 

Among the study population, 110 ten subjects (55%) were fe- 

ale, and the median age was 68 years old with a standard devi- 
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Table 1 

Demographics and characteristics of participants (n = 200) 

Variable Number or Percentage (%) 

Race 

Caucasian n = 123 (61.5%) 

African-American n = 67 (33.5%) 

Hispanic n = 2 (1%) 

Asian n = 4 (2%) 

Other n = 4 (2%) 

Gender 

Male n = 90 (45%) 

Female n = 110 (55%) 

Age Mean 67.80 

Prior ECG 

Normal n = 128 (64%) 

Atrial Fibrillation n = 19 (9.5%) 

Atrial Flutter n = 2 (1%) 

Others n = 51 (25.5%) 

Admission ECG 

Normal n = 93 (46.5%) 

Atrial Fibrillation n = 17 (8.59%) 

Atrial Flutter n = 3 (1.52%) 

Junctional n = 1 (0.51%) 

Atrial Tachycardia n = 1 (0.51%) 

Other n = 85 (42.93%) 

New Onset AV Block 

Yes n = 11 (5.53%) 

No n = 189 (94.5%) 

PR Interval Increased (from prior ECG) 

Yes n = 13 (6.53%) 

No n = 187 (93.5%) 

Disposition 

Discharged n = 161 (80.5%) 

Hospice n = 3 (1.51%) 

Deceased n = 33 (16.58%) 

AMA n = 3 (1.51%) 

Family History 

Sudden Cardiac Death n = 2 (1%) 

Cardiomyopathies n = 2 (1%) 
1 None n = 196 (98%) 

Past medical History 

Coronary Artery Disease n = 46 (23%) 

Atrial fibrillation/Atrial flutter n = 36 (18%) 

Hypertension n = 139 (69.5%) 

Chronic Obstructive Pulmonary Disease n = 35 (17.5%) 

Asthma n = 28 (14%) 

Diabetes n = 75 (37.5%) 

Chronic Kidney Disease n = 31 (15.5%) 

End Stage Renal Disease on Hemodialysis n = 9 (4.5%) 

PCI or CABG n = 10 (5%) 

Seizure Disorders n = 8 (4%) 

Sarcoidosis n = 1 (0.5%) 

Amyloidosis n = 2 (1%) 

Peripheral Venous Disease n = 10 (5%) 

Thyroid Disorders n = 17 (8.5%) 

Anxiety n = 11 (5.5%) 

Depression n = 19 (9.5%) 

Obstructive Sleep Apnea n = 25 (12.5%) 

Heart Failure n = 37 (18.5%) 

Valvular Heart Disease n = 8 (4%) 

Liver Disease n = 5 (2.5%) 

Polysubstance use n = 5 (2.5%) 

Obesity n = 41 (20.5%) 

History of ICD placement n = 6 (3%) 

Chronic Anemia n = 13 (6.5%) 

Others n = 107 (53.5%) 

None n = 7 (3.5%) 

Transferred to ICU? 

Yes n = 58 (29.15%) 

No n = 141 (70.85%) 

Blood Type 

A n = 8 (9.41%) 

A NEGATIVE n = 4 (4.71%) 

A POSITIVE n = 21 (24.71%) 

AB n = 2 (2.35%) 

AB POSITIVE n = 3 (3.53%) 

B n = 5 (5.88%) 

( continued on next page ) 

Table 1 ( continued ) 

Variable Number or Percentage (%) 

B POSITIVE n = 5 (5.88%) 

O n = 17 (20%) 

O NEGATIVE n = 3 (3.53%) 

O POSITIVE n = 17 (20%) 

1 ECG = Electrocardiogram, AV = Atrioventricular, AMA = Left Against Medical Ad- 
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tion of ±16.15 years. One hundred twenty-three (62%) were Cau- 

asian, 67 (34%) were African American, and 6 (3%) were either 

sian or Hispanic. 

Patients who were admitted with COVID-19 were predomi- 

antly blood group A. Sixty-four percent of the patients had a nor- 

al sinus rhythm prior to admission, while 10% of the patients 

ad atrial fibrillation prior to admission. At admission, normal si- 

us rhythm was observed in 46.5% of these patients, atrial fibril- 

ation was observed in 8.5% of patients. Rhythms, such as atrial 

utter (2%), atrial tachycardia and junctional rhythm were much 

ess common ( < 1%). The most common comorbidity among admit- 

ed patients was hypertension n = 139 (69.5%), followed by diabetes 

 = 75 (37.5%), coronary artery disease n = 46 (23%), obesity n = 41

21%), and heart failure n = 37 (18.5%). Of the patients included in 

he study, 17 (8.5%) had a known history of hypothyroidism all of 

hich were controlled on presentation with no therapeutic inter- 

ention (see Table 1 ) . 

ncidence of Atrioventricular Blocks 

Of the 200 patients included, 11 (5.5%) patients were confirmed 

o have ECG changes consistent with a new onset AV block. The 

ncidence of AV blocks among COVID-19 patients was reported 

o be 5.5 cases per 100 patients. Nine patients were reported to 

ave first-degree AV block. One patient was reported to be with 

 high-degree AV block requiring pacemaker placement. The pa- 

ient was a 71-year-old Caucasian male who initially presented 

ith fatigue and generalized weakness at an outside facility. He 

id not require oxygen supplementation. He subsequently devel- 

ped a high-degree AV block with ventricular response in the 20s. 

e was started on dexamethasone and remdesivir while at the out- 

ide facility, which was discontinued immediately after the occur- 

ence of the heart block. Another patient had a transient second- 

egree Mobitz Type 2 AV block. The patient was a 70-year-old 

frican American female with vascular dementia who was asymp- 

omatic and was previously on metoprolol succinate which was 

ontinued during admission. Prior to discharge, she spontaneously 

onverted to sinus rhythm and did not require a permanent pace- 

aker placement. She received dexamethasone therapy only. She 

as discharged with a 30-day event recorder and was found to 

ave recurrence of her second-degree Mobitz Type 2 AV block. A 

ual chamber pacemaker was then placed. 

Two patients remained in first-degree AV block at 90-day 

ollow-up and no intervention was made. One patient showed res- 

lution of the first-degree AV block after percutaneous coronary in- 

ervention (PCI). Out of the remaining 6 patients, 3 expired during 

ospital admission and 3 were lost to follow-up (see Tables 2 and 

 ) 

ssociation between morbidity and mortality 

Among patients admitted with COVID-19, ninety-one developed 

espiratory failure requiring oxygen supplementation in the form 

f regular and hi-flow nasal cannula, noninvasive positive pres- 

ure ventilation (see Table 4 ) . In this same subset of patients, 29 

equired mechanical ventilation and subsequent admission to the 
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Table 2 

Characteristics of admitted patients with COVID-19 who developed atrioventricular blocks on admission. 

Patient Age 

Past medical 

history 

PR interval and 

heart rate prior 

to admission Rhythm on admission 

PR interval and 

heart rate 

during 

admission 

Medications during 

hospitalization 

Intervention on 

discharge 

1 70 CAD s/p remote 

CABG, Obesity, 

HTN, OSA, 

Paroxysmal Atrial 

Fibrillation 

PR = 0.192 HR 

53 

Sinus bradycardia w/ 

1st degree AV Block 

(Transient 2nd degree 

AV Block which 

resolved prior to 

discharge) 

PR = 0.220 HR 

59 

Lorazepam, Ondansetron, 

Nitroglycerin, Metoprolol 

tartrate, ASA, Atorvastatin, 

Apixaban 

30 day event 

recorder 

2 65 HTN, HLD, OSA PR = 0.186 HR 

86 

Sinus rhythm with 1st 

degree AV Block, 

anterolateral MI 

PR = 0.214 HR 

70 

ASA, Ticagrelor, 

Atorvastatin, Carvedilol, 

Lisinopril, Acyclovir 

PCI with drug 

eluting stent in 

the proximal 

LAD 

3 61 CAD, ESRD, 

ischemic 

cardiomyopathy, 

s/p ICD 

placement 1 year 

prior to 

admission for 1 0 

preven- 

tion,cocaine 

abuse 

PR = 0.180 HR 

90 

Sinus rhythm with 1st 

degree AV Block, 

prolonged QT 

PR = 0.214 HR 

74 

ASA, Atorvastatin, 

Carvedilol, Cefepime, 

Clopidogrel, Isosorbide 

mononitrate, Hydralazine, 

Spironolactone 

None 

4 93 OSA, T2DM, HTN, 

CKD,TIA 

PR = 0.180 HR 

68 

Sinus rhythm with 1st 

degree AV Block 

PR = 0.222 HR 

70 

Furosemide,albuterol, 

dexamethasone, 

Remdesivir, 

piperacillin-tazobactam, 

vancomycin, quetiapine 

Expired 

5 62 HTN, T2DM, CKD 

Stage III 

PR = 0.186 HR 

83 

Sinus rhythm with 1st 

degree AV Block 

PR = 0.220 HR 

90 

Azithromycin, 

hydroxychloroquine, 

furosemide, zosyn, 

vancomycin, albuterol, 

atorvastatin, gabapentin, 

metoprolol 

2 week event 

monitor 

6 44 Latent TB, 

completed 

treatment 

PR = 0.178 HR 

99 

Sinus rhythm with 1st 

degree AV Block, RBBB, 

LAD 

PR = 0.354 HR 

72 

Azithromycin, ceftriaxone, 

furosemide, Remdesivir, 

tocilizumab, albuterol, 

dexamethasone, propofol, 

fentanyl 

None 

7 75 CAD s/p PCI, 

HFrEF, T2DM, 

Dementia, OSA 1 

PR = 0.155 HR 

75 

Sinus rhythm with 1st 

degree AV Block, 

prolonged QT - > 

turned to Afib with 

RVR 

PR = 0.212 HR 

98 

Furosemide, metoprolol, 

amiodarone, levofloxacin, 

synthroid, lorazepam, 

piperacillin-tazobactam, 

vancomycin, trazodone, 

olanzapine 

None 

8 55 T2DM, OSA, 

Morbid obesity, 

HFpEF, 

hypothyroidism 

PR = 0.188 HR 

81 

Sinus bradycardia w/ 

1st degree AV Block 

PR = 0.222 HR 

59 

Dexamethasone, 

Remdesivir, furosemide, 

levothyroxine, losartan 

None 

9 71 T2DM, HTN, HLD PR = 0.14 HR 

88 

Sinus bradycardia with 

high degree AV Block 

PR = 0.158 HR 

45 

Amlodipine, lisinopril, 

simvastatin, 

dexamethasone, 

Remdesivir 

PPM 

placement; 

received 

remdesivir but 

stopped during 

admission due 

to heart block 

10 72 CAD s/p PCI, 

HFpEF, Afib, 

thyroid cancer 

PR = 0.180 HR 

77 

Sinus bradycardia with 

1st degree AV Block - > 

turned into Afib with 

RVR 

PR = 0.220 HR 

63; Then 

became A fib 

HR = 90 

Vancomycin, cefepime, 

norepinephrine, 

levetiracetam 

None. Patient 

Expired 

11 55 T2DM, HTN, 

HFpEF 

PR = 0.173 HR 

92 

Sinus rhythm with 1st 

degree AV block 

PR = 0.210 HR 

60 

Vancomycin, 

piperacillin-tazobactam, 

dexamethasone, 

Remdesivir 

None 

1 CAD = Coronary Artery Disease, CABG = Coronary Artery Bypass Graft, HTN = Hypertension, HLD = Hyperlipidemia, OSA = Obstructive Sleep Apnea, AV = Atrioventricular, 

HR = Heart Rate, ESRD = End Stage Renal Disease, PCI = Percutaneous Coronary Intervention, LAD = Left Anterior Descending Artery, MI = Myocardial Infarction, ICD = Im- 

plantable Cardiac Defibrillator, T2DM = Type 2 Diabetes Mellitus, CKD = Chronic Kidney Disease, TIA = Transient Ischemic Attack, TB = Tuberculosis, RBBB = Right Bundle 

Branch Block, HFrEF = Heart Failure with reduced Ejection Fraction, HFpEF = Heart Failure with preserved Ejection Fraction, Afib = Atrial Fibrillation, PPM = Permanent 

Pacemaker, RVR = Rapid Ventricular Rate 

485 
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Table 3 

PR interval, heart rate and rhythm at 30 days and 90 days post discharge of patients with atrioventricular blocks on admission. 

Patient Age 

Rhythm 30 days post 

discharge 

PR interval and HR at 30 

days post discharge Rhythm 90 days post discharge Intervention 

1 70 Sinus bradycardia w/ 

Second degree AV block 

Type 2 

PR = 0.272 HR = 46 Atrial Fibrillation with Second 

degree AV Block 

Dual chamber permanent 

pacemaker placed with 

His Bundle pacing 

2 65 Normal sinus rhythm with 

T wave inversions in the 

anterolateral leads 

PR = 0.192 HR 78 Normal sinus rhythm with T 

wave inversions in the 

anterolateral leads (no 

significant change from 

baseline at 1 month) 

Continue Dual Antiplatelet 

therapy 

3 61 Normal sinus rhythm, with 

prolonged QT 

PR = 0.180 HR 86 Sinus rhythm with 1st degree 

AV Block, prolonged QT 

Continued guideline 

directed medical therapy 

for chronic systolic heart 

failure 

4 93 N/A. Patient expired 1 N/A. Patient expired N/A. Patient expired N/A. Patient expired 

5 62 Normal sinus rhythm with 

no AV block 

PR = 0.190 HR 105 Sinus rhythm with 1st degree 

AV block 

None 

6 44 Sinus rhythm with 1st 

degree AV Block 

PR = 0.210 HR 58 Lost to follow up Lost to follow up 

7 75 N/A. Patient expired N/A. Patient expired N/A. Patient expired N/A. Patient expired 

8 55 Lost to follow up Lost to follow up Lost to follow up Lost to follow up 

9 71 Atrial sensed ventricular 

paced rhythm 

Atrial sensed ventricular 

paced rhythm 

Atrial sensed ventricular paced 

rhythm 

Atrial sensed ventricular 

paced rhythm 

10 72 N/A. Patient expired N/A. Patient expired N/A. Patient expired N/A. Patient expired 

11 55 Lost to follow up Lost to follow up Lost to follow up Lost to follow up 

1 HR = heart rate, AV = Atrioventricular, N/A = Not Applicable 

Table 4 

Clinical characteristics of participants (n = 200) 

Variable Number or Percentage (%) 

Complications 

Respiratory Failure n = 91 (45.5%) 

Anemia Requiring Transfusion n = 7 (3.5%) 

Acute Kidney Injury n = 33 (16.5%) 

NSTEMI Types I and II n = 7 (3.5%) 

Deep Vein Thrombosis n = 5 (2.5%) 

Pulmonary Embolism n = 2 (1%) 

Pneumonia n = 49 (24.5%) 

Sepsis n = 26 (13%) 

CVA n = 2 (1%) 

Death n = 16 (8%) 

Others n = 84 (42%) 

Intervention 

Pacemaker Placement n = 1 (0.5%) 

Coronary Angiography n = 1 (0.5%) 

Mechanical Ventilation n = 29 (14.5%) 

BiPAP n = 4 (2%) 

HFNC n = 11 (5.5%) 

Oxygen supplementation n = 84 (42%) 

ICD Placement n = 1 (0.5%) 

Hemodialysis n = 6 (3%) 

No intervention n = 87 (43.5%) 

Electrolyte Abnormalities 

Hyperkalemia ( > 5.1 mEq/L) n = 13 (6.5%) 

Hypokalemia ( < 3.5 meq/L) n = 77 (38.5%) 

Hypomagnesaemia ( < 1.6 mg/dL) n = 15 (7.5%) 

Hypophosphatemia ( < 2.5 mg/dL) n = 9 (4.5%) 

Hypocalcaemia ( < 8.5 mg/dL) n = 34 (17%) 

Hypercalcemia ( > 10.1 mg/dL) n = 2 (1%) 

Hyponatremia ( < 136 mEq/L) n = 56 (28%) 

Hypernatremia ( > 145 mEq/L) n = 24 (12%) 

No abnormality n = 57 (28.5%) 

1 PCI = Percutaneous Coronary Intervention, CABG = Coronary Artery Bypass Graft, 

ICD = Implantable Cardiac Defibrillator, ICU = Intensive Care Unit 
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Table 5 

Comparisons of outcomes between those who developed new onset AV blocks and 

those who did not. 

Variable 

Overall 

(n = 200) 

AV Block 

(n = 11) 

No AV Block 

(n = 189) 

Complications 

Respiratory Failure 91(45.00) 6(54.55) 85(45.21) 

Anemia Requiring Transfusion 7(3.50) 0(0.00) 7(3.72) 

AKI 33(16.50) 2(18.18) 31(16.49) 

NSTEMI Types 1 and 11 7(3.50) 1(9.09) 6(3.19) 

DVT 5(2.50) 0(0.00) 5(2.66) 

PE 2(1.00) 0(0.00) 2(1.06) 

Pneumonia 49(24.40) 2(18.18) 47(25.00) 

Sepsis 26(13.00) 0(0.00) 26(13.83) 

CVA 2(1.00) 0(0.00) 2(1.06) 

Others 84(42.00) 4(36.36) 80(42.55) 

Disposition 

Discharged 160(80.40) 8(72.73) 152(80.85) 

Hospice 3(1.51) 0(0.00) 3(1.60) 

Deceased 33(16.58) 2(18.18) 31(16.49) 

AMA 3(1.51) 1(9.09) 2(1.06) 

ICU Length of stay 8.05(7.56) 4.00(3.51) 8.61(7.81) 

Hospital length of Stay 8.98(8.35) 7.64(8.67) 9.06(8.36) 

NSTEMI = Non-ST Elevation Myocardial Infarction, CVA = Cerebrovascular Accident, 

BIPAP = Bi-level Positive Airway Pressure, ICD = Implantable Cardiac Defibrillator, 

HFNC = Hi-flo Nasal Cannula 

(  

t  

d

i

s

t

d

d

v

(

CU. New onset heart block was seen in six (6.5%) of these pa- 

ients who developed respiratory failure. Troponin elevation was 

bserved in seven of the patients. Out of these seven patients, only 

ne had a new onset heart block in the setting of anterior myocar- 

ial infarction. The same patient underwent PCI which revealed a 

0% occlusion in the proximal left anterior descending artery. The 

ix other cases of NSTEMI were from demand supply mismatch 
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Type 2) (see Table 5 ) . Acute kidney injury was observed in 33 pa-

ients and 2 (6%) of the 33 had a new onset heart block. No inci-

ence of new onset AV block was found in the other complications 

ncluding sepsis, anemia requiring transfusion, deep vein thrombo- 

is, pulmonary embolism, and stroke (see Table 5 ) . 

There was no difference in in-hospital mortality among pa- 

ients who developed AV blocks compared with patients who 

id not [2 (18.18) vs. 31 (16.49), p -value = 1.00]. There was no 

ifference in ICU length of stay [4.00 (3.51) vs. 8.61 (7.81), p - 

alue = 0.1219] or hospital length of stay [7.64 (8.67) vs. 9.06 

8.36), p -value = 0.2568] between the two groups (see Table 6 ) . 
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Table 6 

Comparison of major outcomes between those who developed new onset AV blocks 

and those who did not. 

Variable AV Block (n = 11) No AV Block (n = 189) P value 

ICU Length of stay 4.00(3.51) 8.61(7.81) 0.1219 

Hospital length of Stay 7.64(8.67) 9.06(8.36) 0.2568 

Death 

Yes 2(18.18) 31(16.49) 1.000 

No 9(81.82) 157(83.51) 

Respiratory Failure 

Yes 6(54.55) 85(45.21) 0.5459 

No 5(45.45) 103(54.79) 

Pneumonia 

Yes 2(18.18) 47(25.00) 0.2662 

No 9(81.82) 141(75.00) 

Mechanical Ventilation 

Yes 0(0.00) 29(15.43) 0.3724 

No 11(100.00) 159(84.57) 

1 AKI = Acute kidney Injury, NSTEMI = Non-ST Elevation Myocardial Infarction, 

DVT = Deep Vein Thrombosis, PE = Pulmonary Embolism, CVA = Cerebrovascular 

Accident, AMA = Left Against Medical Advice, ICU = Intensive Care Unit 
2 ICU = Intensive Care Unit 

D

r

c

p  

d

v

s

l

s

d

i

k

o

b

b

t

e

C

t

s

u

t

fi

E

k

c

r

p

fl

t

c

t

c

i

s

s

n

c

t

d

t

fi

d

r

m

w

p

f

b

w

i

A

s

l

O

t

d

t  

t

w

t

n

p

o

i

p

p

s

p

i

w

o

n

b

c

C

i

c

f

i

e

m

t

t

d

c

f

a

b

w

a

b

a

1

l

i

g

w

iscussion 

Cardiovascular morbidity in patients with COVID-19 has been 

eported to include the following: myocardial injury, takotsubo 

ardiomyopathy, atrial arrhythmias, acute myocarditis, and even 

ulseless electrical activity arrest [ 4 , 5 , 6 , 7 , 8 , 10 , 11 ]. Lau et al.

emonstrated that sinus tachycardia was the most common cardio- 

ascular SARS-CoV finding, with an overall incidence of 72%; and 

ignificant sinus bradycardia was seen in 18 (14.9%) patients. Un- 

ike tachycardia which manifests to be persistent, bradycardia was 

omewhat transient [12] . 

There have been a few reports regarding the incidence of car- 

iac arrhythmias in COVID-19, but whether or not the virus specif- 

cally affects the conduction system of the heart, is still largely un- 

nown. Additionally, the effects of new onset AV blocks in terms 

f patient outcomes remain unclear. 

Our study showed that arrhythmias, particularly new onset AV 

locks can occur in COVID-19 patients. Several mechanisms have 

een proposed regarding the pathophysiology of arrhythmias in 

his subset of patients [13–15] . Given that angiotensin-converting 

nzyme 2, the entry receptor for the causative coronavirus SARS- 

oV-2, is expressed in multiple extrapulmonary tissues, including 

he cardiomyocytes, direct viral tissue damage causing electrical 

ystem conduction is a plausible mechanism of injury [13] . It is 

nclear whether inflammation, and resulting edema play a role in 

he development of transient AV blocks, and whether healing with 

brosis ultimately leads to permanent conduction system damage. 

ffects of the virus on ion channels have not been studied to our 

nowledge. 

One postulated theory is that the infection in the pericardium 

auses massive edema and ischemia. Myocardial fibrosis from the 

ecent viral infection can predispose patients to arrhythmias [14] , 

articularly ventricular tachycardias. Elevation in cardiac and in- 

ammatory markers may reflect a direct effect of the virus on 

he cardiac conduction system. Lastly, proinflammatory cytokines 

an also predispose these patients to arrhythmogenicity [14] . Other 

heories postulate worsening/further deterioration of preexisting 

ardiovascular debility in the setting of a viral infection, due to 

ncreasing metabolic demand in the setting of reduced cardiac re- 

erve. This imbalance, along with an accentuated inflammatory re- 

ponse and myocardial damage, could raise the risk of acute coro- 

ary syndromes, heart failure, and arrhythmias [5] . Pre-existing 

onduction system disease or infiltrative disease are unlikely to be 

e

487 
he underlying cause for the patients who were found to have first- 

egree AV blocks, as most of the patients did not have known infil- 

rative disease or conduction system disease, and had normal ECG 

ndings prior to admission. 

Patients who were admitted with COVID-19 infection were pre- 

ominantly blood group A. This is consistent with an associated 

eported for SARS-COV-1, in which O blood groups were less com- 

on among SARS patients [17] . Our findings are also consistent 

ith the results reported by Zhao et al. [18] where non-O types ap- 

ear to be at a greater risk of infection and the meta-analysis per- 

ormed by Pourali et al. [19] which showed that individuals with 

lood group A are at higher risk for COVID-19 infection while those 

ith blood group O are at a lower risk. 

This study also showed that there was no significant difference 

n morbidity and mortality in patients who developed new onset 

V blocks compared to those who did not. Specifically, new on- 

et AV blocks were not associated with longer hospital and ICU 

ength of stay, increased intubation rates, or increased mortality. 

ur results are in line with prior reports that have illustrated that 

he various cardiac arrhythmias associated with COVID-19 infection 

o not necessarily correlate with the extent of the lung injury of 

hese patients [ 9 , 10 ]. However, the results of this study were con-

rary to those of a small cross-sectional cohort study by Shi et al., 

here they reported higher mortality and intubation rates in pa- 

ients with COVID-19 who developed concomitant conduction ab- 

ormalities [16] . This study was reported among 416 hospitalized 

atients in a single center in Wuhan, China. 

Although the results of this study showed that most of the new 

nset AV blocks identified were clinically benign and did not result 

n an increase in overall mortality, it is notable to mention that one 

atient developed a high-grade AV block that required pacemaker 

lacement. This patient had no pre-existing electrophysiologic is- 

ues to our knowledge. This finding is similar to previously re- 

orted rare cases about younger patients, with no underlying med- 

cal, cardiac, or drug history, who developed high-grade AV blocks 

hile being hospitalized for COVID-19 [ 3 , 4 ]. Although the devel- 

pment of a new onset AV block is most likely multifactorial and 

ot solely due to COVID-19, it is still important for clinicians to 

e mindful about the possibility of developing symptomatic brady- 

ardia and life-threatening arrhythmias in patients admitted for 

OVID-19. This can be achieved by appropriate rhythm monitor- 

ng in-patient but the need for a cardiac event monitor upon dis- 

harge is unlikely to be necessary. Careful history taking, including 

amily and drug use history is also of great importance as emerg- 

ng drug therapies for COVID-19 have potential arrhythmogenic 

ffects [17] . 

The results of this study also suggest that viral injury arrhyth- 

ias, specifically, AV blocks, sinus bradycardia, and atrial fibrilla- 

ion, are likely the consequence of systemic illness and not solely 

he direct effects of COVID-19 infection. Many of the patients who 

eveloped AV blocks had underlying comorbidities and cerebrovas- 

ular diseases, such as hypertension, coronary artery disease, heart 

ailure, prior stenting or bypass surgery, obstructive sleep apnea, 

nd obesity. 

While this study assessed the occurrence of new onset AV 

locks and their association with morbidity and mortality, there 

ere limitations. The sample size in this study is relatively small 

nd a larger sample size from multiple centers may confer a much 

etter estimation of the true relationship between COVID-19 and 

rrhythmias. There is also no control group (those without COVID- 

9) used to compare the incidence of new onset AV blocks. Another 

imitation would be that baseline medications as well as preexist- 

ng bundle branch block conferring risks to development of high- 

rade AV block were not factored into the study. Next, for patients 

ho developed AV blocks, an underlying conduction system dis- 

ase could not be entirely excluded as some patients were lost to 



N. Lao, J. Lim, H. Bashir et al. Journal of Cardiology 79 (2022) 482–488 

f

o

t

T

w

h

f

d

s

a

C

b

t

b

m

d

i

a

a

e

p

t

o

w

i

a

s

c

a

D

S

R

 

 

 

 

 

 

[  

[  

[  

[  

[  

[  

[  

[  

 

[  

[  
ollow-up after discharge and did not undergo an electrophysiol- 

gy study. Moreover, this study design did not take into account 

he use of hydroxychloroquine and azithromycin in these patients. 

he investigators also did not look into QT prolongation in patients 

ho were admitted for COVID-19 and in patients who developed 

eart blocks. Another limitation of the study is that the authors 

ocused on AV blocks and did not take into account sick sinus syn- 

rome (SSS) as the cause of bradycardias in these patients. Further 

tudies are needed which will take into account SSS and AV blocks 

s a cause of bradyarrythmias, in patients with COVID-19. 

onclusion 

COVID-19 is known to be associated with not only respiratory, 

ut also cardiac injury. The results presented in this study show 

hat there is an association between COVID-19 and new onset AV 

locks, but direct causality cannot be ascertained as the develop- 

ent of new onset AV blocks is likely multifactorial. Moreover, the 

evelopment of new onset AV blocks in patients with COVID-19 

s mostly clinically benign and likely does not affect immediate 

nd long-term patient outcomes. As such, the decision to conduct 

ppropriate rhythm monitoring in-patient should only be consid- 

red on a case-by-case basis - depending on severity of illness and 

reexisting cardiac conditions. Future studies are needed to bet- 

er understand the mechanisms underlying the effects of COVID-19 

n the heart, as well as how to best treat arrhythmias associated 

ith COVID-19 in the setting of potentially arrhythmogenic emerg- 

ng drug therapies for COVID-19. Further studies should focus on 

 broader spectrum of demographic factors to determine their as- 

ociation with AV blocks in this condition; and also clinical out- 

omes in COVID-19 patients randomized to specific therapies such 

s steroids, tocilizumab, and remdesivir. 
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