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Abstract: 40 

Background: 41 

There are conflicting data on whether new-onset AF is independently associated with poor 42 

outcomes in Covid-19 patients. This study represents the largest dataset curated by manual 43 

chart review comparing clinical outcomes between patients with sinus rhythm, pre-existing 44 

and new-onset AF. 45 

Objective: 46 

The primary aim of this study was to assess patient outcomes in Covid-19 patients with 47 

sinus rhythm, pre-existing and new-onset AF.  The secondary aim was to evaluate predictors 48 

of new-onset AF in patients with Covid-19 infection. 49 

Methods: 50 

Single-centre retrospective study of patients with a confirmed diagnosis of Covid-19 51 

admitted between March and September 2020. Patient demographic data, medical history 52 

and clinical outcome data were manually collected.  Adjusted comparisons were performed 53 

following propensity score matching between those with pre-existing or new-onset AF and 54 

those without AF.   55 

Results: 56 

The study population comprised of 1241 patients. 94 patients (7.6%) had pre-existing AF 57 

and 42 patients (3.4%) developed new-onset AF. New-onset AF was associated with 58 

increased in-hospital mortality before (OR: 3.58, 95% CI 1.78-7.06, p<0.005) and after (OR: 59 

2.80, 95% CI 1.01-7.77, p<0.005) propensity score matching compared with the no AF group. 60 

However, pre-existing AF was not independently associated with in-hospital mortality 61 

compared to patients with no AF (post-matching OR: 1.13, 95% CI 0.57-2.21, p=0.732). 62 

Conclusion: 63 
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 4 

New-onset AF, but not pre-existing AF, is independently associated with elevated mortality 64 

in patients hospitalised with Covid-19. This observation highlights the need for careful 65 

monitoring of Covid-19 patients with new-onset AF. Further research is needed to explain 66 

the mechanistic relationship between new-onset AF and clinical outcomes in Covid-19 67 

patients. 68 

 69 

Keywords: 70 

Covid-19; Atrial fibrillation; Covid-19 and cardiovascular complications; Covid-19 and 71 
arrhythmia; SARS-CoV-2 72 
  73 
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 74 
Introduction: 75 

Over 750  million cases of Coronavirus (Covid-19) disease have been reported worldwide.1  76 

The World Health Organisation (WHO) has re-classified Covid-19 from pandemic to endemic 77 

status indicating it is likely to remain an ongoing global issue.2  With endemicity remains the 78 

ability for viral evolution that can be rapid and give rise to more virulent strains as occurred 79 

with the Delta and Omicron variants, highlighting the need for ongoing research of the 80 

Covid-19 disease process.   81 

Atrial fibrillation (AF) has been observed as the most common arrhythmia in the context of 82 

Covid-19 disease, with the prevalence rate reportedly as high as 16.5% and linked to 83 

haemodynamic compromise in patients with severe illness.3  Over 35 studies have assessed 84 

clinical outcomes in patients with AF and Covid-19 however the majority have either 85 

grouped all AF patients together or assessed new-onset AF alone.4–11  Only four studies have 86 

described the clinical characteristics and outcomes of pre-existing AF and new-onset AF in 87 

patients with Covid-19.7,12–14  Of these, three studies have employed manual chart review in 88 

samples of 160 to 673 patients, but present conflicting data as to whether new-onset AF is 89 

an independent marker of mortality in patients with Covid-19.7,12,13 All of these studies 90 

include small sample sizes and larger studies are therefore needed to validate these 91 

findings.15–17 92 

Critically, only one large study has been performed.14  This study was reliant on natural 93 

language processing methods for AF categorisation. Whilst machine learning techniques 94 

have shown promise in rapidly assessing large quantities of data, their accuracy has been 95 

questioned.15 Furthermore, a previous study comparing incidence, predictors and outcomes 96 

of patients with AF in Covid-19 highlighted significantly higher rates of AF diagnosis using 97 
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expert physician manual chart review compared with automated data collection.10  These 98 

findings demonstrate the clear need for manual data collection above automatic methods in 99 

this subject area. 100 

The primary aim of this study was therefore to compare patient outcomes in those with pre-101 

existing AF, new-onset AF and sinus rhythm when hospitalised with Covid-19 infection, using 102 

manual chart review. The secondary aim was to evaluate predictors of new-onset AF in 103 

patients with acute Covid-19 infection. 104 

 105 
  106 
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Methods: 107 
 108 
Study Design and Population 109 

A single-centre, retrospective cohort study was performed including all adult patients with a 110 

completed attendance/admission to Guy’s and St Thomas’ Hospital (GSTT) who tested 111 

positive for SARS-CoV2 by reverse transcription polymerase chain reaction (RT-PCR) on at 112 

least one occasion over the period 1st March to 31st September 2020 (Figure 1).  Ethical 113 

approval was granted by Health Research Authorities and the South London Research Ethics 114 

Committee (REC: 20/SC/0292).  Patients were excluded if they were less than 18 years of 115 

age on admission, had an unconfirmed Covid-19 diagnosis (e.g. symptoms consistent with 116 

Covid-19 in the absence of a positive test result) or where Covid-19 disease was not the 117 

primary reason for admission. 118 

The following data were manually extracted from electronic healthcare records by expert 119 

physician chart review: patient demographics (age range (18-27, 28-37, 38-47, 48-57, 58-67, 120 

68-77, 78-87, 88-97 and >97 years), gender, ethnicity), clinical data (medical and social 121 

history, clinical status on admission, clinical progress, investigations, treatment delivery) and 122 

clinical outcomes (length of hospital/intensive care unit stay, maximum level of care 123 

required, oxygen requirement, need for non-invasive/invasive ventilation, discharge 124 

destination, hospital mortality).  Patients were grouped according to AF status: new-onset 125 

AF, pre-existing AF and no AF.  New-onset AF was defined as any diagnosis of atrial 126 

fibrillation in a patient not previously diagnosed with atrial fibrillation.  Pre-existing AF 127 

included all patients with a previous diagnosis of AF, of any subtype, including those who 128 

may have been in sinus rhythm at the time of admission.  Patients in the no AF group had 129 

neither new or pre-existing AF. 130 
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The primary outcome was all-cause inpatient mortality.  Secondary outcomes were 131 

intensive care admission, requirement for mechanical ventilation, stroke and systemic 132 

thromboembolism. 133 

Definitions 134 

A positive Covid-19 diagnosis was made on nasopharyngeal or oropharyngeal swabs sent for 135 

Covid-19 ribonucleic acid testing.   136 

Patient and Public Involvement 137 

This study was performed under the Control of Patient Information (COPI) Notice declared 138 

by the Secretary of State for Health and Social Care to support the national response to 139 

Covid-19.  Informed patient consent was therefore not obtained.  The study conforms to the 140 

principles outlined in the Declaration of Helsinki.  Verbal and written feedback was received 141 

from members of the public and incorporated into the study design.   142 

Statistical analysis 143 

Statistical analyses were performed using RStudio (version 1.3.1093; RStudio).  Descriptive 144 

statistics were used to characterise the study population.  Normally distributed continuous 145 

variables were expressed as a mean±SD and two-sample t-tests were performed to compare 146 

groups.  Tests for normality and homogeneity in variances were performed using the 147 

Shapiro-Wilks test and F-test respectively.  Non-parametric data were expressed as 148 

median±interquartile range and Mann-Whitney U-test performed for group comparison. 149 

Unadjusted comparisons were made using Chi Square test (or Fisher’s Exact test where 150 

sample size was less than 5) for categorical data and included all patients from the original 151 

dataset.  Adjusted comparisons were performed following propensity score matching 152 

between pre-existing/new AF and no AF groups.  Propensity score matching was performed 153 

using the ‘MatchIt’ package16 in RStudio17 to implement 1:1 ‘nearest neighbour’ matching 154 
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using propensity scores generated from a logistic regression model.  Remaining patients in 155 

the no AF group that were not matched were excluded from further analysis.  The following 156 

covariates were included in the matched design: age group, sex, race and pre-admission 157 

CHA2DS2VASc score.   Pre-admission CHA2DS2VASc score has been used as a metric for 158 

comorbidity status.  Covariate balance was assessed before and after matching.  Matched 159 

analysis was performed using conditional logistic regression.  All covariates were adjusted 160 

for in the matched analysis.  Inpatient survival probability was measured using Kaplan-Meier 161 

analysis.  A log rank test was conducted to determine if there were differences in the 162 

survival distributions for the different types of intervention. Pairwise comparison was 163 

performed to test statistical significance between groups.  Post-hoc analysis was performed 164 

with Bonferonni correction.  All tests were 2-sided and p<0.05 was considered statistically 165 

significant. 166 

 167 

  168 
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Results: 169 
From 1st March 2020 to 31st September 2020 there were 1294 patients diagnosed with 170 

Covid-19 at our institution.  Of these, 1241 patients were admitted with a primary diagnosis 171 

of Covid-19 and included in this study (Table 1).  The median age range was 58-67 years of 172 

age and 730 patients (59%) were male.  Intensive care unit admission was required in 339 173 

patients (26%) whilst 272 patients (22%) required mechanical ventilation. 174 

Covid-19 and New-onset AF 175 

AF was the most common arrhythmia in patients with Covid-19 (Table 2).  During their 176 

hospital stay, 42 patients (3.3%) were diagnosed with new-onset AF, of which 30 (71%) 177 

required intensive care admission.   178 

New-onset AF was associated with an increased risk of mechanical ventilation (odds ratio 179 

(OR): 4.59, 95% CI 2.34-9.06, p<0.005) and intensive care admission (OR: 7.19, 95% CI 3.52-180 

15.61, p<0.005) prior to propensity sore matching.  Statistical significance remained after 181 

propensity score matching (mechanical ventilation OR: 14.00, 95% CI 1.84-106.5, p=0.01; 182 

intensive care admission OR: 18, 95% CI 2.40-134.83, p<0.005).  In-hospital mortality was 183 

more likely in patients with new AF (OR: 3.58; 95% CI 1.78-7.06, p<0.005) compared with 184 

patients with no known AF and remained elevated after adjustment for age, gender, race 185 

and pre-admission CHA2DS2VASc Score (OR: 2.80, 95% CI 1.01-7.77, p=0.048) (Figure 2).  186 

New-onset AF was associated with older age (p<0.005), higher CHA2DS2VASc score 187 

(p<0.005), elevated white cell count (p=0.046), neutrophil count (p=0.010), C-reactive 188 

protein (p<0.005), ferritin (p=0.020), lower albumin (p<0.005) and eGFR (p=0.013) at the 189 

time of hospital admission.  No association was found with gender (p=0.683) or race 190 

(p=0.080). 191 
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There was a statistically significant difference in survival distributions between patients 192 

stratified by AF classification (Figure 3).  In-patient survival probability was highest in the no 193 

AF group and lowest in the new-onset AF group.  Following pair-wise comparison, statistical 194 

significance was found between pre-existing AF and no AF groups (p<0.005) and new AF and 195 

no AF groups (p<0.005).  There was no statistical significance between survival distributions 196 

in patients with pre-existing AF and new AF (p=0.723).  197 

Covid-19 and Pre-existing Atrial Fibrillation  198 

A total of 94 patients (7.6%) hospitalised with Covid-19 had pre-existing AF.  The median 199 

CHA2DS2VASc score in patients with pre-existing AF was 3 (IQR 2-4) compared with 1 (IQR 0-200 

2) in the new-onset AF and no AF groups (p<0.05) (Figure 4).  Pre-existing AF was also 201 

associated with additional co-morbidities including hypertension, diabetes and coronary 202 

artery disease (p=0.01) (Table 1). Of the patients with pre-existing AF, 71% were receiving 203 

anticoagulation therapy prior to hospital admission. 204 

In univariate analysis including all patients from the original dataset, the odds of in-hospital 205 

mortality were twice as likely in patients with pre-existing AF compared to patients with no 206 

AF (OR: 2.18; 95% CI 1.29-3.59, p=0.002).  After propensity score matching there was no 207 

statistically significant difference in the primary outcome between patients with pre-existing 208 

AF and patients with no AF (OR: 1.13, 95% CI 0.57-2.21, p=0.732) (Figure 2).   209 

Pre-existing AF was associated with a reduced risk of mechanical ventilation (OR: 0.11, 95% 210 

CI 0.02-0.35, p<0.005) and intensive care admission (OR: 0.36, 95% CI 0.17-1.69, p<0.005) 211 

prior to propensity sore matching.  However, there was no statistical significance after 212 

propensity score matching (mechanical ventilation OR: 0.25, 95% CI 0.05-1.18, p=0.08; 213 

intensive care admission OR: 0.88, 95% CI 0.32-2.41, p=0.80).    214 
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Discussion: 215 

This is the largest study to date using manual chart review to study the relationship 216 

between sinus rhythm, new-onset AF, pre-existing AF and clinical outcomes in patients with 217 

Covid-19. In contrast to previous studies, the size of this study allowed a matched analysis 218 

to be performed between cohorts to reduce the effect of confounding variables.  We 219 

demonstrate that, in patients hospitalised with Covid-19, new-onset AF is the most common 220 

cardiac arrhythmia complication and is associated with an increased risk of all-cause in-221 

hospital mortality, need for mechanical ventilation and critical care admission. In contrast, 222 

whilst pre-existing AF is associated with greater prevalence of co-morbidities in hospitalised 223 

Covid-19 patients, it is not independently associated with all-cause in-hospital mortality 224 

after adjusting for age, gender, race and pre-admission CHA2DS2VASc score.   225 

Data Curation 226 

Manual curation of data allows for verification of data, improved data accuracy and a 227 

reduction in missing data, challenges that are common when using large registry datasets 228 

and automatic methods of data collection.18  Difficulties in manual curation of large datasets 229 

mainly exist due to labour time in the context of limited resources.  Larger studies assessing 230 

clinical outcomes of patients with Covid-19 and AF have therefore often been performed 231 

using automatic extraction from electronic healthcare records or registry datasets.5,10,13,14 232 

These techniques have been shown to miss important clinical features. Indeed, in an 233 

automated study of 3970 patients with Covid-19, manual review of clinical records in a 234 

subset of 1110 patients was found to capture a higher incidence of AF/atrial flutter and 235 

prevalence of comorbidities compared with automatic extraction from electronic healthcare 236 

records.  This highlights significant ongoing limitations of automatic data collection.10  In the 237 

largest study to date of employing automatic data curation methods, AF was diagnosed in 238 
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1687 of 9564 Covid-19 patients using natural language processing techniques (NLP) and 239 

found to be an independent predictor of in-hospital mortality.14  However, no manual 240 

validation was performed in this study.  Whilst allowing rapid assimilation of large quantities 241 

of data, machine learning techniques such as NLP are reliant on correct inference of 242 

electronic health record notes which remains a key challenge in such processing 243 

techniques.19  In contrast to automatic methods of data collection, data in this study were 244 

manually curated for improved accuracy and data verification ensuring great confidence in 245 

the data obtained.18   246 

Covid and Pre-existing Atrial Fibrillation 247 

In line with large scale population-based studies, patients with Covid-19 and pre-existing AF 248 

were more likely to be older, have increased frailty and pre-existing respiratory or renal 249 

disease compared with patients with new-onset AF and no AF.20  They were significantly 250 

more likely to have additional vascular risk factors including hypertension, diabetes, heart 251 

failure, peripheral vascular disease, and coronary artery disease.  These data therefore 252 

suggest that pre-existing AF is a surrogate marker for morbidity status rather than an 253 

independent marker of mortality in Covid-19.  This observation accounts for the present 254 

study findings of a statistically significant increase in the risk of in-hospital mortality of 255 

patients with pre-existing AF in unadjusted analysis, yet a non-significant finding after 256 

propensity score matching.  257 

Furthermore, lower baseline functional state and increased morbidity in this cohort may 258 

have resulted in reduced admissions to intensive care and invasive ventilation compared 259 

with patients with new-onset AF due to clinical recommendations and pre-agreed 260 

restrictions on appropriate ceiling of care and resuscitation status.  This may provide an 261 
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explanation for pre-existing AF being ‘protective’ against intubation and ventilation in Covid-262 

19 infection in unadjusted analysis. 263 

Covid and New-onset AF 264 

In contrast to patients with pre-existing AF, patients with new-onset AF were younger, with 265 

fewer co-morbidities and a lower CHA2DS2VASc score.  Furthermore, hypertension and 266 

diabetes in particular were more common in the new-onset AF group compared with the 267 

sinus rhythm group.  It is well established that hypertension and diabetes have specific 268 

effects on atrial structure and electrophysiological function, and these effects are frequently 269 

documented in experimental models in the absence of sustained AF.  As such, it is feasible 270 

that the new-onset AF group may highlight a group of patients that are susceptible to AF, 271 

which becomes clinically apparent during severe Covid-19 infection. 272 

In keeping with the findings of this study, previous studies have noted an increase in 273 

markers of disease severity and need for intensive care admission in new-onset AF patients 274 

compared with pre-existing AF and sinus rhythm patients.13,14  Smaller studies have 275 

provided conflicting data on whether new-onset AF is an independent markers of disease 276 

severity and all-cause mortality in patients with Covid-19.  Both Russo et al. and Sanz et al. 277 

demonstrated no difference in acute respiratory syndrome or all-cause mortality in patients 278 

with new-onset AF compared to those with no AF.7,12  However, Sano et al. demonstrated 279 

significantly worse outcomes in patients with new-onset AF compared with patients in sinus 280 

rhythm or those with pre-existing AF.  In this study, which is currently the largest manually 281 

curated dataset, new-onset AF was found to be independently associated with increased 282 

need for mechanical ventilation, critical care admission and inpatient mortality.   The time of 283 

AF onset is unknown as this data was not collected during this study and therefore it is 284 

unclear whether the development of new-onset AF is an early or late marker of severe 285 
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Covid-19 disease.  Further research is needed to investigate whether new-onset AF predicts 286 

future clinical deterioration.  287 

 288 

In the present study, AF was the most common cardiac arrhythmia present.  This finding has 289 

also been observed in several other studies where the prevalence of new-onset AF ranged 290 

from 3.5-7.5%.12,21–23  Whilst previous studies have reported worse outcomes in patients 291 

with AF and Covid-19, this study is the first to disentangle the relationship between 292 

outcomes in patients with pre-existing AF and new-onset AF with the analysis certainty 293 

brought by manual chart review.  This study demonstrates that new-onset AF but not pre-294 

existing AF is independently associated with in-hospital mortality.  This is of particular 295 

importance since only new-onset AF can be a direct consequence of Covid-19 infection.  296 

Previous studies have suggested that Covid-19 may have cardio-toxic effects via direct and 297 

indirect mechanisms and new-onset AF may therefore be a specific marker of cardiac injury 298 

resulting in poorer outcomes.24 Recent data indicates that cardiovascular complications of 299 

Covid-19 continue to occur following Covid-19 infection.25 Although the specific 300 

pathophysiology of this remains under investigation and is likely multi-faceted, possible 301 

mechanisms include the effects of Covid-19 infection on ACE2-related signalling pathways, 302 

cytokine storm, changes in fluid balance, hypokalaemia, hypoxaemia and activation of the 303 

sympathetic nervous system.24,26,27 However, several of these mechanisms are not specific 304 

to Covid-19 infection but can be attributed to the physiological response to critical illness.  It 305 

is recognised that non-Covid acute respiratory viral infection requiring critical care 306 

admission is associated with an increased incidence of new-onset AF.28 The presence of 307 

new-onset AF may therefore be a marker of disease severity rather than a specific 308 

consequence of Covid-19 infection, although this requires further investigation. 309 
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Nevertheless, patients diagnosed with new-onset AF in the context of Covid-19 should be 310 

monitored closely for acute deterioration and need for advanced care.   311 

 312 

Limitations 313 
 314 
Although this was a single-centre study, the population served by our institution is diverse 315 

as reflected by the demographic and ethnicity variability in the study population.  This study 316 

included patients hospitalised and therefore excludes asymptomatic patients or those with 317 

mild Covid-19 symptoms.  Furthermore, patients were not followed up beyond their 318 

hospital stay and clinical outcomes therefore represent the acute phase of Covid -19 319 

disease.30. Covid-PCR testing was used to determine Covid status and whilst there may be 320 

false positive or negative results, it remains the gold standard diagnostic investigation for 321 

Covid-19 infection. Finally, new-onset AF patients were defined as such if there was no 322 

known history of AF within the community.  Without continuous heart rhythm within the 323 

community, it is feasible that some of these patients may have had asymptomatic pre-324 

existing AF.  Of the 45 patients categorised in the new-onset AF group, 10 patients had 325 

historical ECGs that confirmed sinus rhythm prior to admission.  Whilst we acknowledge this 326 

does not exclude a history of paroxysmal AF, it is noted that this is a frequent limitation 327 

present in all large population-based AF studies including the Framingham Study and more 328 

recently the FinACAF Study.29,30  The results of this study are therefore interpretable 329 

through the same lens as this large body of prior literature. 330 

  331 
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Conclusion: 332 
 333 
In patients hospitalised with Covid-19, new-onset atrial fibrillation is independently 334 

associated with elevated risk of need for mechanical ventilation, critical care admission and 335 

in-hospital mortality.  In contrast, whilst pre-existing AF is associated with greater 336 

prevalence of co-morbidities in hospitalised Covid-19 patients, it is not independently 337 

associated with all-cause in-hospital mortality after adjusting for age, gender, race and pre-338 

admission CHA2DS2VASc score.   Patients with new-onset AF in the context of Covid-19 339 

should be closely monitored for acute deterioration and need for escalation of care. This 340 

study highlights the need for targeted research to explain the mechanistic relationship 341 

between new-onset atrial fibrillation and Covid-19 disease. 342 

 343 

 344 

 345 

  346 
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 453 
Table 1: Demographics and clinical baseline characteristics of patients with Covid-19 454 
infection, stratified by diagnosis of atrial fibrillation. BMI = Body mass index, TIA = transient 455 
ischaemic attack, POC = package of care, LMWH = low molecular weight heparin, DOAC = 456 
direct oral anticoagulant. P-values represent those calculated by Kruskal-Wallis test. 457 

  P-value 

 Pre-existing 
atrial 
fibrillation 
(n=93) 

New atrial 
fibrillation 
(n=42) 

No atrial 
fibrillation 
(n=1106) 

Age range, median (yrs) 78-87 68-77 58-67 <0.005 

Sex, No. (%)    0.25 

Male 49 (53) 22 (52) 659 (60) 

Race, No. (%)    0.24 

White 43 (46) 22 (52) 434 (39) 

Black 6 (6) 3 (7) 87 (8) 

Asian 5 (5) 1 (2) 32 (3) 

Other minority ethnic 30 (32) 7 (17) 352 (32) 

Unknown 10 (11) 9 (21) 200 (18) 

Body Mass Index (BMI), 
median category 

25-29.9 25-29.9 25-29.9 0.99 

Co-morbidities, No. (%)     

Hypertension 22 (24) 9 (21) 147 (13) 0.01 

Diabetes 37 (41) 16 (38) 299 (27) 0.01 

Heart failure 22 (24) 0 (0) 35 (3) <0.005 

Peripheral vascular disease 20 (22) 1 (2) 58 (5) <0.005 

Coronary artery disease 14 (15) 4 (10) 60 (5) <0.005 

Chronic respiratory disease 31 (33) 7 (17) 211 (19) <0.005 

Chronic renal disease 33 (35) 7 (17) 157 (14) <0.005 

Previous stroke/TIA 12 (13) 0 (0) 35 (3) <0.005 

CHA2DS2VASc Score, No. (%)     

0 3 (3) 7 (17) 304 (28) <0.005 

1 6 (6) 9 (21) 354 (32) 

>1 85 (91) 26 (62) 447 (40) 

Pre-morbid state, No. (%)    <0.005 

Independent 44 (48) 39 (93) 936 (85) 

POC 38 (41) 1 (2) 88 (8) 

Residential home 0 (0) 0 (0) 7 (1) 

Nursing home 12 (13) 2 (5) 67 (6) 

Unknown 0 (0) 0 (0) 7 (1) 

Anticoagulation status pre-
admission, No. (%) 

   <0.005 

None 11 (13) 32 (76) 897 (81) 

Anti-platelets 15 (16) 9 (21) 136 (12) 

Prophylactic LMWH 1 (1) 1 (2) 8 (1) 

Warfarin/DOAC/Treatment 
dose LMWH 

67 (72) 0 (0) 54 (5) 

Unknown 0 (0) 0 (0) 10 (1) 
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 458 
 459 
 460 
 461 

Arrhythmia Sub-type No. of patients (%) 

Atrial Fibrillation 42 (3.4) 

Bradyarrhythmia 14 (1.1) 

Supraventricular Tachycardia 8 (0.6) 

Ventricular Tachycardia 6 (0.5) 

Atrial Flutter 3 (0.2) 

Table 2: Sub-classification of arrhythmia complications in patients admitted with Covid-19 462 
infection 463 
 464 
 465 
 466 
  467 
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Figures: 468 
 469 

Figure 1: Study profile. GSTT = Guy’s and St Thomas’ Hospital, AF = Atrial fibrillation. 470 

 471 
 472 
 473 
 474 
 475 
 476 
 477 
 478 
 479 
 480 
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 481 
Figure 2: Forest plots and tabulation representing pre-match and post-match odds ratios for thromboembolic event, ischaemic stroke, 482 
ventilation, critical care admission and in-hospital mortality in patients with pre-existing atrial fibrillation (A and C) and new atrial fibrillation (B 483 
and D) compared to patients with no atrial fibrillation.   CI = confidence interval. 484 
 485 
 486 
 487 
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 488 
Figure 3: Kaplan-Meier Curve for all-cause mortality in patients with new-onset atrial fibrillation, pre-existing atrial fibrillation and no atrial 489 
fibrillation demonstrating reduced inpatient survival in the new-onset atrial fibrillation group compared with the no atrial fibrillation group. AF 490 
= atrial fibrillation. 491 
 492 
  493 
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 494 
 495 
 496 
 497 
 498 
 499 
 500 
 501 
 502 
 503 
 504 
 505 
 506 
 507 
 508 
 509 
 510 
 511 
 512 
 513 
 514 
 515 
 516 
 517 
 518 

Figure 4: History of Atrial fibrillation and pre-admission CHA2DS2VASc score.    Increased pre-admission CHA2DS2VASc score between no AF and 519 
new-onset AF, New-onset AF and pre-existing AF and No AF and pre-existing AF (p-value <0.05).520 
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Key Findings: 
 

• New-onset atrial fibrillation is the most common cardiac arrhythmia complication in 
patients hospitalised with Covid-19. 

• Pre-existing atrial fibrillation is not associated with all-cause in-hospital mortality in 
patients with Covid-19 after adjusting for age, sex, race and pre-admission 
CHA2DS2VASc score. 

• Patients with new-onset atrial fibrillation in the context of Covid-19 have an 
increased risk of all-cause in-hospital mortality, need for mechanical ventilation and 
critical care admission. 

• Patients with new-onset AF in the context of Covid-19 should be closely monitored 
for acute deterioration and need for escalation of care. 
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