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 A mon Président de jury, 
Monsieur le Professeur Furber 
Vous me faites l’honneur de présider ce jury. Je vous remercie pour l’enseignement et la formation dont 
j’ai pu bénéficier à vos côtés. Veuillez trouver ici, l’expression de ma profonde considération et mon plus 
grand respect. 
 
A mes deux codirecteurs de thèse, 
Monsieur le Docteur Poirier, 
Merci Antoine pour avoir accepté de diriger cette thèse, mais surtout pour ton investissement lors de mon 
internat. Tu as été quelqu’un sur qui j’ai pu compter, pour mes premiers pas au CHU, comme pour mes 
premiers pas en rythmologie. J’attends avec impatience mon docteur junior auprès de ta bienveillance et 
de ton humour.   
 
Monsieur le Docteur Dang Van,  
Merci d’avoir dirigé cette thèse, et pour ton avis pertinent lors de tes relectures. Tu as été très présent et 
toujours stimulant lors de ce semestre en chirurgie. J’ai apprécié travailler avec toi, et je continuerai à te 
croiser toujours avec grand plaisir.   
 
A mes juges,  
A Monsieur le Professeur Prunier, 
Vous me faites l’honneur d’évaluer mon travail. Je vous remercie pour la qualité de la formation reçue au 
sein de la cardiologie angevine, et pour vos retours toujours bienveillants durant mon internat.  
 
A Monsieur le Professeur Bière,  
Merci d’avoir accepté d’être membre de mon jury. Travailler avec toi durant cet internat a été pour moi un 
réel plaisir, par la qualité de tes enseignements et de ton expertise, mais aussi par ta gentillesse et ton 
humour. Je garde un excellent souvenir de mon semestre passé au sein de la 370.   
 
A Madame le Docteur Le Page,  
Merci d’avoir évalué ce travail. Ce deuxième semestre en rythmologie à tes côtés m’a enseigné la rigueur 
et m’a permis de confirmer mon attrait pour la rythmologie. Merci pour ton accueil et ta bienveillance au 
bloc de rythmologie. Je me réjouis de poursuivre ma formation à tes côtés.  
 
 
A tous ceux qui ont participé à ma formation,  
A tous les cardiologues du CHU. Merci plus particulièrement à Alban, qui a sans aucun doute été le pilier 
de ma formation d’interne. Merci pour ta patience lors de ce premier semestre au CHU, comme lors de ce 
semestre stressant à l’USIC, et puis merci surtout pour ton amitié. Je n’aurai pu rêver meilleur allié. Merci 
à Eloi, Gregoire R et Garance, pour être toujours si accueillants dans cette formation rythmologique, et 
merci d’avance de votre patience pour ces futures années. A Mouna, auprès de qui j’ai pris plaisir à 
travailler. Merci à l’équipe de la 370, Sylvain, Gabriel et Monsieur Rouleau, pour ce semestre plein 
d’enseignements et plein d’humour. Je garderai un souvenir chaleureux de ces 6 mois, et je vous dois 
probablement des excuses pour ces nombreux jeux de mots. Merci à Monsieur Abi Khalil, monsieur 
Benard et monsieur Delepine pour tout ce savoir acquis lors de mon semestre à l’USIC. 
Merci à tous ceux avec qui j’ai travaillé, notamment sur les gardes, toujours dans la bonne humeur : 
Nassim, Tom, Axelle, Tristan.  
Merci aux super équipes infirmières et aide-soignantes de cardiologie.  
Merci à l’équipe lavalloise, et plus particulièrement à Ivana, pour ce semestre ensemble dont je garde un 
excellent souvenir.  
Merci à l’équipe de chirurgie cardiaque et de réanimation médicale.  
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 A mes cointernes de cardiologie,   
D’abord à mes ✦divas✦. Merci pour cette sororité que j’ai été tellement contente de trouver, sur laquelle 
j’ai pu compter durant ces 4 années, et pour avoir trouvé des amies que, je le sais, je garderai. Clémence, 
la première personne à qui je me suis liée à Angers, ma copine dans les journées les plus dures comme 
dans les soirées les plus folles. A Vithika, pour la bienveillance, pour rire toujours à mes blagues les plus 
drôles comme les plus nulles, et puis surtout pour les bons plans zouk. A Claire, ma sœur sucrée salée, 
merci de m’écouter râler, de m’apporter des bonbons, et de chanter avec moi sur des musiques toujours 
plus beaufs. Merci surtout de ton soutien.  
A Olivier, dit l’allemand, pour ce premier semestre où on a bien rigolé et ce recueil de données où l’on 
s’est moins amusés, mais qu’on a réussi à finir ensemble. A Pierre H, pour les bons plans cartes 
pokémons, et qui est je suis sûre le meilleur papa. A Pierre B, parce que ce stage redouté de mon internat 
est devenu un plaisir grâce à toi, et puis parce qu’on mange bien quand même à Saumur. A mon petit 
Betard, parce que même dans les moments ingrats, j’ai appris que tout pouvait être formateur. A Antoine 
S, pour ces 3 semestres ensemble, pendant lesquels travailler à tes côtés s’est toujours fait dans la 
motivation et la bonne humeur.  
A mes autres co internes, Nicolas et Quentin, Grégoire LG (au plaisir de travailler avec toi très bientôt), 
Audrey, Antoine M, Léa, Hélène, Julien, et aux plus jeunes.  
 
Aux autres cointernes que j’ai pu rencontrer durant cet internat,  
A Maubert, qui cuisine des tajines comme personne.  
A mes cointernes de Laval, Maëlle, Kevin, Simon et bien sûr Marie, Sarah et Ivana, pour un semestre 
où on a bien rigolé, où j’ai eu le crâne ouvert, et où des blagues parfois gênantes ont été dites. 
A mes cointernes de réanimation, et aux jeunes chefs, vous êtes beaucoup trop nombreux pour que je 
cite tout le monde. Merci pour cette fin d’internat royale où je ris tous les jours.  
 
Aux amis que j’ai rencontré à Angers,  
Déjà, à Leila et Maelle. Merci Leila pour ta gentillesse, ton aide précieuse, et pour tes histoires/tunnels 
qu’on écoute toujours sans discontinu (promis). Merci Maëlle pour ton humour, pour être ma partenaire 
de course à pied. A nos soirées sushis-Chablis, et à toutes nos vacances / week-end ensemble. J’aurai 
appris durant ces 4 années qu’il y a plusieurs chemins pour atteindre son but, que boire des tisanes n’est 
pas obligé (surtout l’été), et qu’il faut se méfier des hôtes avec des peignoirs léopards. Je suis tellement 
chanceuse d’avoir rencontré des amies comme vous.  
A Raphaël, qui m’impressionne de par son investissement dans des projets plus ou moins fous (la voile, 
l’IA mais aussi des idées culinaires pour le moins originales). A Thibault, qui fait aussi toujours preuve 
d’originalité et en qui je sais reconnaître un aussi bon joueur que moi. PS : désolée pour le dressing Ikea.  
Je suis surtout contente d’être celle qui gagne le plus à nos soirées jeux.   
A Sarah. Notre amitié a résisté à ton départ de la cardiologie, mais surtout au décès de mon pneu, et est 
donc devenue invincible. Tu peux toujours compter sur moi, sauf pour te prêter ma voiture. A Lyronn, 
connu car premier Lyronn docteur de France, et surtout pour ses bons plans. A Marie, qui eût cru que 
l’amitié cardiologue-néphrologue était possible ? Merci d’être mon amie, d’arriver toujours à me faire sentir 
si spéciale. A Benoit, où sont passées nos soirées à se coucher à 5h ? J’espère qu’un jour tu me 
pardonneras pour l’escabeau. PS : arrête de draguer mon mec.  
Vivement qu’on parte tous les 6 en Suisse.  
 
A mes amies d’externat,  
A Nadia, ma sœur, et mon soutien durant ces 5 années. Un jour on bossera ensemble, j’en suis sûre. A 
Christelle, j’admire ta passion et ta motivation dans tout ce que tu entreprends. A Tagadiuc, je crois que 
personne ne m’a jamais fait autant rire que toi. Dans les moments de doute, je repense à certaines de tes 
histoires, dont un check avec un brancardier et une autre histoire de regard torride. A Wyded, la douceur 
et la classe incarnée.  
Vivement nos prochaines vacances ensemble. 

 



  

 

R
EM

ER
C

IE
M

EN
TS

 A mes amies de presque toujours, j’ai nommé le World Wide Kiffeur Gang, Victoire B, Margaux, Axelle, 
et Laura. J’ai l’impression qu’on s’est toujours connues, et qu’on a tout vécu ensemble. Les années 
passent et pourtant nous restons toujours aussi proches. Notre amitié m’aura appris que les chemises 
étaient soo boring, qu’on porte du rose le mercredi, et qu’une voiture peut avoir moult usages. J’ai hâte 
de voir ce que la vie nous réserve, vivement nos maisons avec piscines.  
 
A Victoire T. Ma Vic, quel parcours depuis le collège, les Mac Do renversés à vélo, le Nutella sur ton chat… 
Je nous ai vu grandir ensemble, et je sais que tu seras mon amie, toujours. A Julien, qui est probablement 
une des personnes les plus gentilles et attentionnées que j’ai rencontré. Vivement les prochains combos 
café/gratte-gratte, les prochains week-ends fléchettes, les jeux qui ne se terminent pas forcément bien 
(sans citer personne), et les vacances en Martinique. Notre amitié m’est précieuse.   
A Jeanne, que j’ai toujours tant plaisir à voir. Notre complicité reste intacte malgré ces (quelques) années 
passées.  
 
 
A ma famille,  
Maman, papa, pour votre soutien de toujours. Maman, pour ton investissement à chaque étape de ces 
études, et pour être mon exemple dans la vie. Tu m’as montré ce qu’était une femme forte mais douce. 
Papa, pour ton humour et ton amour. Tu me montres qu’on peut tout faire dans la vie, puisque la preuve, 
j’accepte presque de faire des randonnées avec toi. Merci de votre présence constante. Je vous aime et 
vous dois tout.  
A Thomas, présent depuis l’époque « qui pue qui pète ». Merci d’avoir été mon binôme durant toutes ces 
années, pour nos jeux depuis tout petits et tous ces souvenirs d’enfance. Je t’aime. A Victoria, pour ta 
bonne humeur constante depuis que tu as rejoint notre petite famille. Merci d’accepter toutes nos soirées 
jeux de société, et de (parfois) prendre au tarot, alors même que tu détestes ça. 
Aux cousins, à tous nos supers souvenirs à Meung et à tous les bons moments passés, Anne et Lahna, 
Jeanne, Valentin, Jules. Aux oncles et tantes, Hélène et Isabelle (désolée d’avoir vomi dans vos 
voitures quand j’étais petite…), Gilles et Philippe. A grand-mère Nicole.  
J’ai une pensée aussi pour mamie Madeleine, grand père Jack, et mon Jean Claude.  
 
A la famille Grosse, Pascale, Fred, Constance, Juliette. Que de rires, d’apéros, de commérages quand 
je vous vois, je sais que je ne m’ennuierai jamais. Qu’est-ce qu’on s’amuse bien à Baron, merci de m’avoir 
toujours fait sentir chez vous comme chez moi. Bien sûr, merci aussi aux voisins de Baron et au reste de 
la famille Grosse.  
 
 
Et enfin, à Alexandre, ma moitié dans ce parcours comme dans la vie. J’aimerais dire que tout est mieux 
à tes côtés, mais je ne sais même plus ce que c’est que d’être sans toi. Merci de ne jamais m’empêcher 
de m’investir dans le travail, même quand ça impacte notre quotidien. Tu adoucis les tracas de ma vie, et 
embellis les beaux moments. Quelle chance de t’avoir rencontré à la récréation à 6 ans, heureusement 
que tu ressemblais à Grégory Lemarchal. Que la vie est douce à tes côtés. Je t’aime. 

 



  

Liste des abréviations 

AF Atrial Fibrillation 
CPB Cardiopulmonary bypass 
IPTW Inverse-probability of treatment weighting 
OR Odds ratios 
CI Confidence intervals 
TAVI Transcatheter aortic valve implantation  
BMI Body mass index 
OSAS Obstructive sleep apnea 
PAD Peripheral arterial disease 
COPD Chronic obstructive pulmonary disease 
ACS Acute coronary syndrome 
LVEF Left ventricular ejection fraction 
LA               Left atrium 
ACEi Angiotensin converting enzyme inhibitor 
ARB Angiotensin receptor blocker 
AA Antiarrhythmic 
NS Non-significant 
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INTRODUCTION 

Atrial fibrillation (AF) is among the most frequent postoperative complications, 

especially after cardiac surgery. Its incidence varies among studies, occurring in 

approximately 30% of patients, rising to 50% after valve surgery (1–6). 

 

Post-cardiac surgery AF differs from non-surgical arrhythmias. It results from a 

combination of traditional AF substrates, with preexisting atrial remodeling, and 

transient peri-hospital factors. In addition, cardiac surgery specific triggers, including 

myocardial scars, ischemia-reperfusion, local and systemic inflammation, further 

contribute to its development. These mechanisms explain the often temporary nature 

and acute onset of arrhythmia, typically within 2 to 4 days post-surgery (1,6–10). Despite 

the identification of risk factors, considerable inter-individual variability persists. To 

date, it remains difficult to predict which patients will develop postoperative AF, and 

even more so, who will experience long-term recurrence.  

 

Due to these transient mechanisms, long-term recurrence of postoperative AF appeared 

lower than in chronic AF, with rates around 14% at 4.5 years, rising to 38% when 

episodes last more than 48h in a recent study by Williams et al, versus around 50% in 

non-surgical AF (2–4,11,12). Although postoperative AF is sometimes considered a benign, 

isolated event, it has been associated with short-term complications, increased costs, 

and long-term outcomes (2,3,6,11,13–18). However, the causal role of AF in these 

complications remains unclear, largely due to the high prevalence of comorbidities in 

this population.  

 

Current strategies focus on prevention and, once AF occurs, on rate or rhythm control 

(19–23). There is no consensus among guidelines regarding the use of antiarrhythmic 
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therapy, reflecting uncertainties in this field (7,24,25). However, those strategies have 

failed to reduce the incidence of postoperative AF in recent years (2,3,5,16). To date, there 

is a lack of evidence on the impact of antiarrhythmic therapy initiated postoperatively 

on the long-term course of AF. Recent work suggests that AF occurring postoperatively 

may precipitate persistent or permanent AF (5), but whether early antiarrhythmic 

therapy modifies this trajectory remains uncertain.  

 

In this single-center retrospective observational study, the primary objective was to 

determine whether the administration of early antiarrhythmic therapy in patients with 

a first episode of AF after cardiac surgery reduces the incidence of AF at one year.  
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MATERIALS AND METHODS  

1. Study design  
This was a retrospective, single-center study conducted at the Angers University 

Hospital, using data from the institutional cardiac surgery database (accreditation 

number 2029504-V-1). A systematic analysis of all patients who underwent cardiac 

surgery at Angers University Hospital between January 2019 and December 2023 was 

performed. All types of cardiac surgery under cardiopulmonary bypass (CPB) were 

eligible for inclusion: coronary artery bypass grafting, valvular surgery, and thoracic 

aortic surgery.  

 

2. Study population 
Inclusion criteria included adult patients (≥18 years), with no documented history of 

supraventricular arrhythmia prior to surgery, who experienced at least one episode of 

atrial fibrillation after cardiac surgery and underwent surgery under cardiopulmonary 

bypass. Exclusion criteria were patients under 18 years of age, those who underwent 

surgery without the use of cardiopulmonary bypass, and those with any documented 

episode of preoperative supraventricular arrhythmia.  

 

Patient information was collected from medical records. All data were anonymized for 

analyses by assigning each patient a unique numeric identifier. One-year follow-up was 

based on hospitals medical records and a phone call survey of cardiologists and general 

practitioners.  
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Patients were divided into two groups: the group “treatment” was referring to patients 

who left hospital after cardiac surgery with an antiarrhythmic treatment (amiodarone, 

flecainide, sotalol), and the group “no treatment” applied to patients without 

antiarrhythmic treatment at hospital discharge.  

 

3. Trial End Points 
The primary endpoint was the recurrence of AF (persistent, paroxysmal, or permanent) 

at one year according to the group treatment or no treatment, documented by ECG or 

Holter monitoring. Secondary endpoints included the occurrence of AF at 1 and 3 

months according to the group treatment or no treatment. A sensitivity analysis was 

also conducted in the study population, adjusting for treatment duration categorized as 

short (≤3 months) versus long (>3 months). Adverse events related to treatment were 

monitored during follow-up in a safety population, defined as patients in the treatment 

group and those who received antiarrhythmic therapy during follow-up.  

 

4. Statistical Analysis 
Statistical analysis was carried out by a biostatistician of the Research Department of 

the University Hospital of Angers. Two complementary methods were used to adjust 

comparisons between groups. First, a propensity score was calculated using a logistic 

regression model, estimating the probability of receiving antiarrhythmic treatment at 

discharge. This model included 36 relevant clinical, intra-operative, and post-operative 

variables (Supplementary Appendix, Table SI). We then applied inverse-probability of 

treatment weighting to create a weighted population in which these characteristics are 

balanced across groups, to form two comparable populations. Second, a multivariable 

logistic regression analysis was performed ad hoc to identify independent predictors of 

AF recurrence. 15 variables included in the models were selected based on literature 
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review (Supplementary Appendix, Table SII). Categorical variables were expressed as 

percentages and compared using the chi-square test, whereas continuous variables 

were expressed as means ± standard deviation and compared using Student’s t-test. 

Results were presented as forest plots reporting odds ratios (OR) with 95% confidence 

intervals (CI). A p-value <0.05 was considered statistically significant. Safety analysis 

consisted of a descriptive assessment of adverse events leading to antiarrhythmic 

discontinuation, without statistical testing.  
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RESULTS  

1. Study Population  
A total of 3341 patients underwent cardiac surgery in Angers hospital between January 

1, 2019, and December 31, 2023. From this population, 2781 were excluded: 2495 did 

not develop postoperative AF, 281 already had AF before surgery, 2 patients underwent 

transcatheter aortic valve implantation (TAVI) without cardiopulmonary bypass, and 3 

patients who were under 18 years old at the time of surgery. 5 patients were excluded 

later, 4 died during hospitalization, and 1 patient whose medical record was 

inaccessible. In total, 555 patients were included in the main analysis, of whom 173 

(31.2%) were treated with an antiarrhythmic therapy at hospital discharge.  

 

 
F i g u r e  1 .  F l o w c h a r t .  

 Figure 1. Flowchart. AF : Atrial fibrillation.
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2. Patient characteristics 

2.1. Preoperative and surgical 

The baseline preoperative and surgical characteristics of the patients are presented in 

Table I. The study population consisted mainly of men (80.9%) with a mean age of 70 

±9.2 years. The most common comorbidity was high blood pressure (66.1%), which 

was significantly more frequent in treated patients (73.4% vs. 62.8%, p=0.015). 

Overall, the patients were clinically stable, with a minority undergoing surgeries in the 

context of acute coronary syndrome (ACS) (15.0%) or recent heart failure (10.8%). 

Other traditional risk factors for atrial fibrillation, such as sleep apnea syndrome, 

obesity, tobacco and diabetes, were comparable between groups. Most patients had a 

preserved left ventricular ejection fraction (LVEF) in 87.7% of cases, a dilated left atrium 

in 34.1%, and 76.4% of patients had little or no mitral regurgitation (grade 0 to 1). 

Valve surgery was performed in 57.2% of patients, with a mean CPB duration of 110 

±57.2 minutes. 
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Table I. Preoperative and surgical characteristics of patients at Baseline. 

P valueTreatment 
(n = 173)

No treatment
(n = 382)

All 
(n = 555)Preoperative and surgical caracteristics

0.356136 (78.6)313 (81.9)449 (80.9)Male sex - no. (%)

0.96670 ±9.570 ±9.070 ±9.2Age (years) – mean ±SD

0.22427.9 ±5.027.4 ±4.327.5 ±4.5BMI – mean ±SD

0.6087 (4.1)12 (3.3)19 (3.5)Thyroid disorder - no. (%)

0.015127 (73.4)240 (62.8)367 (66.1)High blood pressure - no. (%)

0.46135 (20.2)88 (23.0)123 (22.2)Diabetes - no. (%)

0.1238 (4.7)32 (8.4)40 (7.3)Stroke - no. (%)

0.45094 (54.7)222 (58.1)316 (57.0)Dyslipidemia - no. (%)

0.8096 (3.5)15 (4.0)21 (3.8)Chronic kidney failure - no. (%)

0.50115 (8.8)27 (7.1)42 (7.6)OSAS - no. (%)

0.98317 (10.1)38 (10.0)55 (10.0)PAD - no. (%)

0.2359 (5.3)12 (3.2)21 (3.8)COPD - no. (%)

0.9973 ±1.43 ±1.53 ±1.5CHADS VASc - mean ±SD

Tobacco - no. (%)

0.271117 (67.7)231 (60.5)348 (62.7)no

12 (6.9)32 (8.4)44 (7.9)active

44 (25.4)119 (31.1)163 (29.4)passed

0.93019 (11.0)41 (10.7)60 (10.8)Heart failure ≤1 year - no. (%)

0.20221 (12.1)62 (16.3)83 (15.0)ACS - no. (%)

LVEF - no. (%)

0.654154 (89.5)332 (86.9)486 (87.7)≥50%

14 (8.2)37 (9.7)51 (9.2)40-49%

4 (2.3)13 (3.4)17 (3.1)<40%

0.68843 (35.5)91 (33.5)134 (34.1)Dilated LA - no. (%)

Mitral regurgitation - no. (%)

0.10571 (45.5)176 (49.3)247 (48.1)0

52 (33.3)93 (26.0)145 (28.3)1

15 (9.6)26 (7.3)41 (8.0)2

1 (0.7)14 (3.9)15 (2.9)3

17 (10.9)48 (13.5)65 (12.7)4

0.19192 (58.6)207 (52.0)299 (53.9)Betablockers - no. (%)

0.17194 (59.9)211 (53.0)305 (55.0)ACEi / ARB - no. (%)

0.3203 (1.7)3 (0.8)6 (1.1)AA Treatment - no. (%)

0.802109 ±49.3110 ±60.5110 ±57.2CPB duration (minutes) – mean ±SD

0.246104 (60.8)211 (55.5)315 (57.2)Valve surgery - no. (%)

BMI denotes body mass index, OSAS obstructive sleep apnea, PAD peripheral arterial disease, COPD chronic 
obstructive pulmonary disease, ACS acute coronary syndrome, LVEF left ventricular ejection fraction, LA left 
atrium, ACEi angiotensin converting enzyme inhibitor, ARB angiotensin receptor blocker, AA antiarrhytmic, CPB 
cardiopulmonary bypass 

Table I. Preoperative and surgical characteristics of patients at Baseline.
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2.2. Postoperative 

Postoperative characteristics of the patients are presented in Table II. The first episode 

of AF occurred within the first 72 hours in 75.4% of cases and lasted at least 48 hours 

in nearly half of the patients (46.8%). Initiation of antiarrhythmic therapy was more 

frequent in cases of prolonged AF ≥48h (67.4% vs. 37.4%, p<0.001), attempted 

cardioversion during hospitalization (52.9% vs. 17.5%, p<0.001), or in the presence of 

a pericardial effusion ≥5 mm (33.3% vs. 21.3%, p=0.003). Other postoperative 

variables did not significantly influence treatment decision.  

At hospital discharge, 182 patients (32.8%) were still in AF, which was significantly 

more frequent in the treatment group (45.9% vs 27.6%, p<0.001). Among the 173 

patients (31.2%) who left hospital on antiarrhythmic treatment, 172 where under 

amiodarone, with only one patient discharged on flecainide.  

Data at one year were available for 526 of the 555 patients included (94.8%). The 

duration of antiarrhythmic treatment are presented in Figure S1. At one year, 83 

patients (15.8%) were receiving antiarrhythmic therapy, either introduced at hospital 

discharge or during follow up. 
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Table II. Post operative characteristics. 

 

 

 

 

 

 

 

 

 

 

P valueTreatment 
(n = 173)

No treatment
(n = 382)

All 
(n = 555)Post operative characteristics

First day of postoperative AF - no. (%)

0.3544 (2.3)17 (4.6)21 (3.9)≤24h

120 (70.6)269 (71.9)389 (71.5)>24h ≤72h

46 (27.1)88 (23.5)134 (24.6)>72h

AF duration - no. (%)

<0.00156 (32.6)239 (62.6)295 (53.3)≤48h

116 (67.4)143 (37.4)259 (46.7)>48h

0.86545 (26.0)102 (26.7)147 (26.5)Conduction disorder - no. (%)

0.00355 (33.3)81 (21.3)136 (24.9)Pericardial effusion ≥5mm - no. (%)

0.11526 (15.0)79 (20.7)105 (18.9)Sepsis† - no. (%)

0.3667 (4.1)10 (2.6)17 (3.1)Cardiogenic choc - no. (%)

0.3556 (3.5)20 (5.3)26 (4.7)Pacemaker implantation - no. (%)

0.8036 (3.5)15 (3.9)21 (3.8)Stroke - no. (%)

<0.00191 (52.9)67 (17.5)158 (28.5)Cardioversion attempt - no. (%)

0.28535 (20.2)63 (16.5)98 (17.7)Major complications‡ - no. (%)

0.334139 (88.5)338 (84.9)477 (85.9)Betablockers at hospital discharge - no. (%)

<0.00172 (45.9)110 (27.6)182 (32.8)AF at hospital discharge - no. (%)

†Sepsis refers to cases requiring initiation of antibiotic therapy.
‡ Major complications included patients who experienced cardiogenic shock, hemodialysis, reoperation, 
postoperative stroke, or hemorrhage
AF denotes Atrial fibrillation. 

Table II. Post operative characteristics.
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3. Analyses  

3.1. Propensity score  

Overall, most baseline variables were not significantly associated with treatment 

allocation (Supplementary Appendix, Table SI). However, treatment group assignment 

was more likely among patients treated with beta-blockers (OR 3.06, 95% CI 1.21–

7.74, p=0.018), patients with an atrial fibrillation duration >48 hours (OR 3.62, 95% 

CI 2.10–6.24, p<0.001), and those who underwent a cardioversion attempt (OR 6.02, 

95% CI 3.51–10.30, p<0.001). In contrast, sepsis was associated with a lower 

probability of receiving the treatment (OR 0.47, 95% CI 0.22–0.99, p=0.046).  

 

3.2. Multivariate logistic regression 

The multivariate logistic regression analysis are reported in Supplementary Appendix, 

Table SII. Variables independently associated with an increased risk of AF recurrence 

at 1 year in the treatment group were AF duration >48 hours (OR 5.95, 95% CI 2.69–

13.13, p<0.001), higher BMI (OR 1.10, 95% CI 1.03–1.19, p=0.007), and conduction 

disorders (OR 2.44, 95% CI 1.20–4.98, p=0.014). On the contrary, AF onset >72 hours 

was the only factor significantly associated with a lower risk of AF recurrence (OR 0.23, 

95% CI 0.06–0.89, p=0.033). 
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4. Primary Endpoint  
A total of 60 patients (11.4%) had a recurrence of AF at 1 year, including 16 patients 

(10.9% of the treatment group), and 44 patients (11.6% of the no treatment group). 

Incidences of AF at hospital discharge, 1 month, 3 months and 1 year are shown in 

Figure S2.  

Results of the primary endpoint are presented in Figure 2. Propensity score analysis 

showed a significant reduction in AF recurrence at one year in the treatment group (OR 

0.57, 95% CI 0.35–0.95, p=0.030). In multivariable analysis, the result was similar 

with less AF at one year in treated patients (OR 0.45, 95% CI 0.21–0.96, p=0.039).   

 

 

 

 
Figure 2. Forestplot of incidence of AF at 1 year according to treatment at hospital discharge. 

 

 

 

 

 

Figure 2. Forestplot of incidence of AF at 1 year according to treatment at hospital 
discharge. AF : atrial fibrillation, CI: confidence interval.
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5. Secondary Endpoints 
Results of recurrence of AF at 1 and 3 months according to treatment group are in 

Figure 3. The propensity score analysis showed that the treatment was not associated 

with a difference in AF recurrence at 1 month (OR 1.06, 95% CI 0.77–1.46, p=0.738) 

or at 3 months (OR 1.26, 95% CI 0.82–1.94, p=0.288). Multivariable analysis results 

also found no significant difference in AF recurrence at 1 month (OR 0.83, 95% CI 0.50–

1.39, p=0.489) and 3 months (OR 0.64, 95% CI 0.31–1.30, p=0.215) in between 

groups.  

 

 

F i g u r e  3 .  F o r e s t p l o t  o f  i n c i d e n c e  o f  A F  a t  1  a n d  3  m o n t h s  a c c o r d i n g  t o  t r e a t m e n t  a t  hospital  d i s c h a r g e .  

 

 

 

 

 

Figure 3. Forestplot of incidence of AF at 1 and 3 months according to treatment at 
hospital discharge. AF : atrial fibrillation, CI: confidence interval. 
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6. Sensitivity analysis 
Results of sensitivity analysis adjusted for treatment duration (short ≤3 months versus 

long >3 months) are shown in Figure 4. Treatment remained associated with a 

significant reduction in AF recurrence at 1 year in propensity score analysis (OR 0.26, 

95% CI 0.14–0.48, p=0.001) and also in multivariable analysis (OR 0.27, 95% CI 0.11–

0.64, p=0.003). 

 

 

 
F i g u r e  4 .  F o r e s t p l o t  o f  i n c i d e n c e  o f  A F  a t  1  y e a r  a d j u s t e d  t o  t r e a t m e n t  d u r a t i o n  s h o r t  ≤ 3  m o n t h s  o r  l o n g  > 3  m o n t h s .  

 

 

 

 

 

 

 

Figure 4. Forestplot of incidence of AF at 1 year adjusted to treatment duration short ≤3 
months or long >3 months. AF : atrial fibrillation, CI: confidence interval. 
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7. Safety analysis 
A total of 204 patients were prescribed amiodarone during follow up, either initiated at 

hospital discharge (n=173) or during follow-up (n=31) (Table III). Among those 

patients, 13.2% (n=27) of all patients receiving amiodarone discontinued the treatment 

during the year of follow up due to adverse effects. The most common side effects were 

conduction disorders (n=11), thyroid dysfunctions (n=7), prolonged QT interval (n=6), 

optic neuritis (n=1), skin hyperpigmentation (n=1), and one patient experiencing 

tremors and blurred vision (n=1).  

 

 

 

 

 

 

T a b l e  I I I .  A d v e r s e  e v e n t s  l e a d i n g  t o  d i s c o n t i n u a t i o n  i n  a l l  p a t i e n t s  e x p o s e d  t o  a m i o d a r o n e.  

 

Table III. Adverse events leading to discontinuation in all patients 
exposed to amiodarone.

% of exposedNumber (n=204)Adverse event

5.4%11Conduction disorder / bradycardia

3.4%7Thyroïd disorder

2.9%6QT prolongation

0.5%1Optic neuritis

0.5%1Skin hyperpigmentation

0.5%1Tremors

13.2%27Total discontinuated 
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DISCUSSION 

To our knowledge, this study is the first to evaluate the impact of early initiation of 

antiarrhythmic treatment on the incidence of AF 1 year after cardiac surgery, among 

patients who experienced a first episode of AF after the procedure. In our cohort, 31.2% 

of patients left hospital on antiarrhythmics, almost exclusively amiodarone. Early 

initiation was associated with a lower rate at 1 year, both in propensity score weighted 

and in multivariate analyses, reinforcing the robustness of this association.  

 

Management of postoperative AF is heterogeneous across centers, ranging from rhythm 

to rate control strategies. Guidelines are not unanimous on the course of action to be 

taken: while EACTS 2024 favors rhythm control, AHA 2023 considers both reasonable 

and ESC 2024 supports the use of amiodarone for prevention, without guidance for 

curative use (7,24,25). The most commonly used therapy for rhythm control is 

amiodarone, but discharge prescribing varies widely across series, from 8% to over 

70% (2,13,17). Many studies have focused on short term management (1,8,9,13,19,23), and 

did not investigate recurrence at distance, especially in relation to initial therapeutic 

strategies. This observation can be related to the often-transient nature attributed to 

postoperative AF. However, the recurrence rate was substantial, estimated at 11.4% at 

one year in our study, which was consistent with the literature, around 10-14% (4,6). 

The recent meta-analysis by Kaur et al.(26) included patients monitored by implantable 

Holter, and found an even higher post operative AF incidence, up to 30% at one year, 

highlighting underestimation of subclinical arrhythmias. A plausible explanation to the 

observed association is that treating AF during a period of high vulnerability, marked 

by transient risks, could reduce progression to a persistent arrhythmia (7,8). 
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At 1 and 3 months, no reduction in recurrence was observed, consistent with prior 

randomized evidence (5). Transient postoperative factors promoting arrhythmia may 

persist, reducing the potential protective effect of the treatment.  

 

When our analysis was adjusted for treatment duration (short ≤3 months versus long 

>3 months), treatment at hospital discharge was still associated with a lower AF 

incidence at one year. This suggests that initiating antiarrhythmic therapy during the 

peak vulnerability is effective, irrespective of whether treatment is prolonged or not.  

 

Propensity score indicated that patients were more likely to receive antiarrhythmic 

therapy when AF burden was higher (prolonged episodes >48h, cardioversion). This 

pattern aligns with current practice where rhythm control is preferred in patient with 

persistent and symptomatic AF (7,24,25). Sepsis was associated with a lower likelihood of 

being treated, probably due to the transient nature of arrhythmia in this acute context. 

 

Several variables were associated with AF recurrence at 1 year on multivariable 

analysis: prolonged AF >48h was the strongest predictor, in line with a prior cohort (4). 

Higher BMI and conduction disorders also predicted recurrence, probably because of 

similar substrates such as structural remodeling, fibrosis and conduction heterogeneity, 

that facilitate AF maintenance (8,27). AF onset >72 h after surgery was associated with 

lower recurrence at 1 year, which reflected the peaking of triggers around 48–72h, that 

tend to resolve at distance of surgery (8,28). Identifying such high-risk subgroups could 

help target therapy more appropriately.    

 

In the safety population, amiodarone related events leading to discontinuation were 

common. Thyroid dysfunction was one of the most frequent, with a 3.4% incidence at 

one year, similar to published series (29,30). Other side effects were also reported in this 
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study, including QT interval prolongation and conduction disorders, highlighting the 

need for close monitoring and limiting treatment duration to justified situations.   

  

The limitations of this trial are mainly inherent to its retrospective design, prone to 

selection and confounding bias. Two types of analyses were performed to limit bias 

inherent to this type of studies: propensity score weighting, aimed at balancing the 

groups on the main confounding variables, and multivariate analysis, to adjust the 

results for factors independently associated with recurrence. The convergence of the 

results obtained by these two approaches reinforces the reliability of the observed 

association between early treatment and reduced risk of AF at one year. Second, the 

monocentric nature limits generalizability, although it ensures homogeneity of 

therapeutic decisions, reinforcing internal consistency. Findings in our cohort were 

consistent with published data on long-term postoperative AF incidence, suggesting 

good external validity. Third, AF detection and treatment prescription relied on medical 

records, which may have led to underreporting of events. However, most of the 

documented episodes were clinically significant AF rather than asymptomatic events, 

and required treatment, reflecting real-world practice. Finally, antiarrhythmic drugs had 

side effects, and one-year follow-up may be insufficient to fully document them, 

although our study included a safety analysis, which is often absent from previous 

studies.  

  

Our results suggested the existence of a therapeutic window during maximal 

vulnerability, where pharmacological intervention could prevent progression to chronic 

AF. However, the ideal treatment duration remains uncertain. Further studies are 

needed to validate this approach. Prospective studies are warranted to determine 

whether targeting high-risk patients can help identify those most likely to benefit from 

antiarrhythmic therapy. The role of prolonged Holter monitoring in detecting AF 
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recurrence also deserves further evaluation. While it may improve sensitivity, it also 

carries the risk of identifying subclinical episodes, raising concerns about unnecessary 

treatment.  

  

CONCLUSION 

This retrospective study showed that early introduction of antiarrhythmic treatment at 

hospital discharge reduced the risk of AF recurrence at 1 year, after a first AF episode 

post cardiac surgery. This effect appeared independent of treatment duration, 

suggesting that therapeutic intervention at an early stage, when transient 

arrhythmogenic substrates are still active, could be decisive.  
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Figure S1. Antiarrhythmic treatment duration at follow up.

Figure S2. AF incidence at hospital discharge, 1 month, 3 months and 1 year according to 
treatment. 
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Table S I. Propensity score. 

 

Table SI. Propensity score (Part 1).

P valueCIORPropensity score

0.2710.74-2.981.48Sex (Ref = male)

0.8200.97-1.041.00Age

0.0730.89-1.010.95BMI

0.7700.21-3.170.82Thyroid disorder 

0.3460.71-2.701.38High blood pressure 

0.5380.39-1.630.80Diabetes 

0.2570.15-1.650.50Stroke

0.4560.46-1.410.81Dyslipidemia 

0.1540.04-1.670.26Chronic kidney failure

0.6420.99-1.011.00Creatinine level (µmol/L)¶

0.8870.38-3.051.08OSAS

0.7480.31-2.350.85PAD

0.3020.47-11.432.32COPD

0.4140.65-1.200.88CHADS VASc¶

0.5260.75-1.751.15HASBLEED¶

Tobacco† (Ref = no)

0.1470.16-1.310.46active

0.2960.39-1.330.72passed

0.5090.56-3.211.34Heart failure ≤1 year

0.1040.23-1.150.51ACS 

LVEF† (Ref = ≥50%)

0.9730.35-2.740.9840-49%

0.1840.05-1.780.30< 40%

0.3700.63-1.190.86Dilated LA

Mitral regurgitation† (Ref = 0)

0.1830.82-2.861.531

0.6890.45-3.381.232

0.2090.02-2.290.233

0.3800.26-1.660.664

0.0181.21-7.743.06Betablockers

0.0660.95-4.492.07ACEi / ARB

0.1390.49-174.619.23AA Treatment

0.6630.99-1.001.00CPB duration (minutes)¶

0.4040.40-1.440.76Valve surgery

First day of postoperative AF† (Ref = ≤24h) 

0.2320.57-10.032.40>24h ≤72h

0.1890.61-12.022.71>72h

<0.0012.10-6.243.62AF duration (Ref = ≤48h)

0.7620.58-2.131.11Conduction disorder

0.1800.83-2.711.50Pericardial effusion ≥5mm

0.0460.22-0.990.47Sepsis

0.3040.46-12.212.37Cardiogenic choc

0.2040.07-1.800.34Pacemaker implantation

0.4360.11-2,600.53Postoperative stroke

<0.0013.51-10.306.02Cardioversion attempt

0.9090.44-2.521.05Major complications‡
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Table SI. Propensity score (Part 2).

Valeur de pICORScore de propension

0.2710.74-2.981.48Sexe (Ref = masculin)

0.8200.97-1.041.00Âge

0.0730.89-1.010.95IMC

0.7700.21-3.170.82Dysthyroïdie

0.3460.71-2.701.38Hypertension artérielle

0.5380.39-1.630.80Diabète 

0.2570.15-1.650.50AVC

0.4560.46-1.410.81Dyslipidémie 

0.1540.04-1.670.26Insuffisance rénale chronique

0.6420.99-1.011.00Taux de créatinine (µmol/L)¶

0.8870.38-3.051.08SAOS

0.7480.31-2.350.85AOMI

0.3020.47-11.432.32BPCO

0.4140.65-1.200.88CHADS VASc¶

0.5260.75-1.751.15HASBLEED¶

Tabagisme† (Ref = absence)

0.1470.16-1.310.46actif

0.2960.39-1.330.72sevré

0.5090.56-3.211.34Insuffisance cardiaque ≤1 an 

0.1040.23-1.150.51SCA 

FEVG† (Ref = ≥50%)

0.9730.35-2.740.9840-49%

0.1840.05-1.780.30< 40%

0.3700.63-1.190.86OG dilatée

Insuffisance mitrale† (Ref = 0)

0.1830.82-2.861.531

0.6890.45-3.381.232

0.2090.02-2.290.233

0.3800.26-1.660.664

0.0181.21-7.743.06Bétabloquants¶∫

0.0660.95-4.492.07IEC / ARA II¶∫

0.1390.49-174.619.23Traitement antiarythmique

0.6630.99-1.001.00Durée CEC (minutes)¶

0.4040.40-1.440.76Chirurgie valvulaire

Premier jour de FA postoperatoire† (Ref = ≤24h) 

0.2320.57-10.032.40>24h ≤72h

0.1890.61-12.022.71>72h

<0.0012.10-6.243.62Durée FA (Ref = ≤48h)

0.7620.58-2.131.11Trouble conductif

0.1800.83-2.711.50Epanchement péricardique ≥5mm

0.0460.22-0.990.47Sepsis

0.3040.46-12.212.37Choc cardiogénique

0.2040.07-1.800.34Implantation d’un pacemaker 

0.4360.11-2.600.53AVC postopératoire

<0.0013.51-10.306.02Tentative cardioversion

0.9090.44-2.521.05Complications majeures‡

OR, [95% CI] and p value are reported for each variable included in the propensity score 
matching.
For binary variables, the reference category (Ref) was “0” unless otherwise specified (e.g., sex: 
Ref = male). 
¶ For continuous variables, ORs correspond to a one-unit increase in the variable (e.g., 1 µmol/L 
increase in creatinine).
† For categorical variables with more than two categories, one category was chosen as the 
reference. (e.g., tobacco : Ref = no smoking).
‡ Major complications included patients who experienced cardiogenic shock, hemodialysis, 
reoperation, postoperative stroke, or hemorrhage
BMI denotes body mass index, OSAS obstructive sleep apnea, PAD peripheral arterial disease, 
COPD chronic obstructive pulmonary disease, ACS acute coronary syndrome, LVEF left ventricular 
ejection fraction, LA left atrium, ACEi angiotensin converting enzyme inhibitor, ARB angiotensin 
receptor blocker, AA antiarrhytmic, CPB cardiopulmonary bypass, AF Atrial fibrillation.
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Table SII. Multivariable analysis of predictors of AF recurrence.

Sensitivity
analysis 1 year1 year3 months1 monthMultivariate analysis

NSNSNSNSSex (Ref = male)

NSNSNSNSAge
OR 1.09 p=0.027

[1.01–1.17]
OR 1.10 p=0.007

[1.03–1.19]NSNSBMI

NSNSNSNSThyroid disorder 

NSNSNSNSHigh blood pressure 

NSNSNSNSOSAS

Tobacco† (Ref = no)

NSNSNSNSactive

NSNSNSNSpassed

LVEF† (Ref = ≥50%)

NSNSNSNS40-49%

NSNSNSNS< 40%

NSNSNSNSBetablockers

NSNSNSNSValve surgery

First day of postoperative 
AF† (Ref = ≤24h) 

NSNSNSNS>24h ≤72h

OR 0.19 p=0.021
[0.05–0.78]

OR 0.23 p=0.033
[0.06–0.89]NSNS> 72h

OR 5.15 p<0.001
[2.31–11.45]

OR 5.95 p<0.001
[2.69–13.13]

OR 11.83 p<0.001
[4.65–30.12]

OR 6.09 p<0.001
[3.57-10.41]AF duration (Ref = ≤48h)

OR 2.48 p=0.015
[1.19–5.16]

OR 2.44 p=0.014
[1.20–4.98]NSNSConduction disorder

NSNSNSNSPericardial effusion ≥5mm

NSNSNSNSMajor complications‡

OR, [95% CI] and p value are reported for each variable statistically significant. NS indicates non-significant 
results.
For binary variables, the reference category (Ref) was “0” unless otherwise specified (e.g., sex: Ref = male). 
† For categorical variables with more than two categories, one category was chosen as the reference. (e.g., 
tobacco : Ref = no smoking).
‡ Major complications included patients who experienced cardiogenic shock, hemodialysis, reoperation, 
postoperative stroke, or hemorrhage
BMI denotes body mass index, OSAS obstructive sleep apnea, LVEF left ventricular ejection fraction, AF Atrial 
fibrillation.



 V 

 
F i g u r e  S  3 .  G r a p h i c a l  a b s t r a c t .  
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Figure S3. Graphical abstract.
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R
ÉS

U
M

É  Introduction : La fibrillation atriale (FA) est une des complications les plus fréquentes après chirurgie cardiaque. 
Souvent déclenchée par des facteurs transitoires, elle est suivie d’une récidive non négligeable à distance. Nous 
avons évalué si l’initiation précoce d’un antiarythmique dès l’hospitalisation pouvait réduire ce risque. 
Matériels et Méthodes : Il s’agit d’une étude rétrospective monocentrique réalisée au CHU d’Angers entre 2019 
et 2023. Les patients majeurs ont été inclus dans l’analyse s’ils avaient présenté un premier épisode de FA sans 
antécédent d’arythmie supraventriculaire, après une chirurgie cardiaque sous circulation extracorporelle. Le critère 
de jugement principal était la récidive de FA à 1 an selon la présence d’un antiarythmique à la sortie 
d’hospitalisation. Deux approches ont été utilisées : pondération par score de propension et régression logistique 
multivariée. Les critères de jugement secondaires étaient les récidives à 1 et 3 mois. Une analyse de sensibilité a 
été réalisée, ajustée sur la durée du traitement, courte (≤3 mois) ou longue (>3 mois). Enfin, l’incidence des effets 
secondaires a été décrite. 
Résultats : 555 patients ont été inclus, dont 11,4% ont présenté une récidive à 1 an, avec un risque moindre en 
cas de sortie d’hospitalisation sous traitement (propension OR 0,57 [0,35–0,95], p=0,030 ; multivarié OR 0,45 
[0,21–0,96], p=0,039). Aucune association n’était observée à 1 ou 3 mois. Quand l’analyse était ajustée sur la 
durée du traitement, le traitement restait associé à une moindre récidive de FA à 1 an (propension OR 0,26 [0,14–
0,48], p=0,001 ; multivarié OR 0,27 [0,11–0,64], p=0,003). Chez les patients traités par amiodarone, 13,2 % ont 
présenté un effet secondaire ayant conduit à l’arrêt du traitement. 
Conclusion : L’introduction précoce d’un traitement antiarythmique dès l’hospitalisation, après un premier épisode 
de FA post chirurgie cardiaque, permettait de diminuer la récidive à un an. Cet effet semblait indépendant de la 
durée du traitement, suggérant que le bénéfice reposait surtout sur l’introduction pendant la phase postopératoire 
vulnérable, plutôt que sur une exposition prolongée. 
 
 
 

 

A
B

S
TR

A
C

T Introduction : Atrial fibrillation (AF) is one of the most frequent complications after cardiac surgery. Although 
often triggered by transient factors, non-negligible late recurrence occurs. We evaluated whether early initiation of 
antiarrhythmic therapy during the index hospitalization could reduce this risk. 
Materials and methods : We conducted a single-centre retrospective study at Angers University Hospital between 
2019 and 2023. Adult patients undergoing cardiac surgery with cardiopulmonary bypass were included if they 
experienced a first postoperative AF episode with no prior AF. The primary endpoint was AF recurrence at 1 year 
according to the presence of an antiarrhythmic treatment at hospital discharge. Two approaches were used: a 
propensity score weighting and a multivariable logistic regression. Secondary endpoints were recurrence at 1 and 
3 months. A sensitivity analysis was performed, adjusting for short (≤3 months) versus long (>3 months) 
treatment duration. Finally, the incidence of adverse events was described. 
Results : 555 patients were included, with 11.4% AF recurrence at 1 year. Discharge on antiarrhythmic therapy 
was associated with lower risk of recurrence (propensity OR 0.57 [0.35–0.95], p=0.030; multivariable OR 0.45 
[0.21–0.96], p=0.039). No association was observed at 1 or 3 months. When analyses were adjusted for treatment 
duration, antiarrhythmic therapy remained associated with lower 1-year recurrence (propensity OR 0.26 [0.14–
0.48], p=0.001; multivariable OR 0.27 [0.11–0.64], p=0.003). Treatment discontinuation due to side effects 
occurred in 13.2% of patients receiving amiodarone. 
Conclusion : Among patients with a first postoperative AF episode after cardiac surgery, early in-hospital initiation 
of antiarrhythmic therapy was associated with fewer 1-year recurrences. This effect appeared independent of 
treatment duration, suggesting that the benefit was related to initiation during the vulnerable postoperative period 
rather than to prolonged maintenance therapy. 

 


