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Messieurs les membres du jury :

Monsieur le Professeur FURBER, vous qui me faites I'honneur de présider cette these.
Messieurs les membres du jury, Pr PRUNIER, Pr BIERE, Pr FOUQUET.
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A mes directeurs de thése :

Monsieur le Dr POIRIER, ou plus simplement Antoine, je tenais a te remercier pour ton
implication malgré tes nombreux projets en cours, tu as toujours su te rendre disponible.
Merci pour ta bienveillance et de ton accompagnement tout au long de mon internat.

Monsieur le Dr DANG VAN Simon, qui m'a directement soutenu dans ce projet de thése
conjointe avec I'équipe de chirurgie cardiaque.

Merci au Dr HAMEL Jean Frangois pour son aide dans ce travail de thése.

A mes chefs de cardiologie qui m‘ont aidé a progresser : Mr le Dr GARCIA, Dr BENZOHRA,
Dr HOMMEZ, Dr Sylvain GRALL, Dr Fréderic ROULEAU, Tom, Eloi, Dr Sophie LEPAGE, Dr
Audrey CAMARZANA, Grégoire, Dr ABI KHALIL, Dr BENARD, Dr DELEPINE, Dr LEGRAND, Dr
AIT ALI, Dinara, Dr MEKDOUL, Dr POPESCU.

Une spéciale attention pour le Dr Alban LAMOUR.

Je remercie également I'équipe de chirurgie cardiaque du CHU d’Angers pour leur
accueil lors de mon passage dans le service : Pr BAUFRETON, Dr BRAUD, Dr BINUANI, Dr
PINAUD, Dr EID, Dr CHAUSSERET, Dr JEANETEAU.



A ma famille :

A mes grands-parents, Yvette, Marie, Jacques, Raymond, qui m’ont élevé,
guidé, aimé et transmis bien plus que leurs valeurs.

Vous avez été et resterez les fondations de ma vie.

Sans vous, je ne serais pas devenu la personne que je suis aujourd’hui.

Ce travail, que vous ne verrez pas, est le résultat de plusieurs années de
travail, le plus souvent éloigné de vous. Il vous doit beaucoup et je vous le
dédie.

A mes parents, qui m’ont donné toutes les ressources qu'‘ils avaient en leur
possession pour m‘aider a chaque instant de ma vie. Merci d’avoir cru en moi.

A toi Maman, qui m‘a transmis tout son amour, qui a toujours été disponible et
présente pour moi en toute circonstance.

A toi Papa, qui a toujours su rester patient avec moi et m‘a toujours épaulé
dans tous les moments de la vie.

A ma sceur Claire, dont la discrétion égale la force intérieure. Malgré les
embliches, tu as su tracer ton chemin avec courage et talent pour devenir la
personne accomplie que tu es aujourd’hui. Ton parcours est exemplaire.

A son conjoint Paul, qui mérite également des remerciements.

A mon parrain Fabien et sa conjointe Caroline, toujours présents lors des
grands matchs et grandes occasions.

A mon oncle Laurent, qui m’a apporté une vision clairvoyante de la vie, aidé
dans tous mes projets sans jugement et avec lucidité.

A ma marraine Rachel, qui m’a toujours soutenu et donné la force nécessaire
pour poursuivre mon chemin de vie.

A ma tante sudiste, Rachel, par ton sens de I'humour, ton rire discret et ta
sagesse. Tu es une source d’inspiration pour moi. Je n’oublierai jamais ton
soutien.

A mes petits cousins Caroline, Francois, Antoine, Morgane et ma cousine
Julie, avec qui j'ai grandi et pu profiter de hombreux repas de famille, laissant
des souvenirs indélébiles.

A mes oncles, tantes et famille : Marie-Claire, Etienne, Bertrand, Carine,
Michel, Colette, Edmond, Denis, Viviane, Marc, Marie...

A Nathalie et Patrice, Marion, Nicolas, Guillaume, avec qui j'ai également grandi,
merci pour votre soutien.

A Germain et Pascale, pour leur présence, les moments partagés, vécus et a
venir.



A mes Amis du Grand Est :

A Lucas, présent depuis plus de 20 ans.

Ton parcours est exemplaire, sois fier de toi comme je suis fier de t'avoir
comme ami.

Nous avons grandi ensemble et vieillirons ensemble.

A tous les énergumeénes de Rouhling, avec qui j’ai grandi : Jules, Anthony,
Valentin, Antoine, Bimbeless, Yannick, Sophie et la 5¢ roue du carrosse : LISA.

Une spéciale attention a Nicolas, Julien et Mathieu avec qui j'ai passé
énormément de bons moments et gardé de nombreux souvenirs indélébiles.

Une deuxiéme spéciale attention a Nicolas, je suis fier de la personne que tu es
devenu et fier de t'avoir a mes cotés.

A mes amis des années collége et lycée qui m'ont permis de passer de
formidables années : Romain, Simon, Ludovic, Clément, Thomas, Frédéric,
Maxime, Damien...

A ma team lyonnaise et de Navar, ensemble nous avons construit une amitié
fidéle, solide et durable.

Nous avons et allons passer des moments inoubliables.

Ceux-la méritent des détails...

A mon amie Clara Savlodeli...

Au Dr Ness’ Criscito, ton enthousiasme, ta joie de vivre, ton ambition, ta
persévérance et ta motivation font ta force.

Depuis notre rencontre entre deux allées a La Rochelle, en passant par des
années de travail acharné pour arriver au poste d’adjoint au sein de notre
compagnie ferroviaire, beaucoup de choses ont évolué... Je pense que toi et moi
c’est également pour la vie...

Sans oublier ton acolyte de vie (et technologique) : Dédé, qui respire la bonne
humeur en toute circonstance. Une spéciale attention également pour D] ThorV.

A Louise, le rayon de soleil anxieux de I’équipe ! De nombreux souvenirs a tes
coOtés. Nicolo et Séverine peuvent étre fiers !

A Sihem, beaucoup de choses & dire et peu de lignes disponibles... ta joie
naturelle et ta fougue te définissent. Ne change pas... je serai la pour te le faire
remarquer dans le cas contraire !!

A Camille, ou Maman Camille... merci pour ta générosité, ta bonne humeur
permanente et parfois ta naiveté qui te rendent si spéciale !

A son conjoint et probable futur époux, Corentin : un plaisir de t'avoir
rencontré.

A Pauline, alias Dr Pauline Potto, présente depuis les premiers jours et
toujours fidele !
A son conjoint Gaétan qui I'accompagne dans sa vie actuelle et a venir !

A Amdandidine, derriére la carapace de montagnarde tétue, un caractére et
une intelligence hors du commun font de toi un étre si spécial.

PS : on part quand tous ensemble en Martinique pour de bon ???

A son conjoint Julien et leur « petit » chien.



A Héloise, une petite dame toujours présente dans les grands coups.

A Nicolas DLT, de fils de mouette a petit Suisse, tu resteras légendaire.
A sa conjointe Helo’

A Oriane, derriere ta discrétion une grande force tranquille !

Aux Ricardeaux, Jonathan, Martin, Franklin, Antoine (B2N), Nicolas (Nippert) et Romain
(Wantz). Une sacrée bande de bras cassés.

A Martin toujours fidele et parfois présent (on t'attend encore a Wuhan), hate de te retrouver
dans un futur proche.

A Thibault, de nos diners mondains au plus jeune age en passant par les caipirinha
Martiniquaises, le chemin f(it escarpé mais nous suivons toujours la méme ligne ! Merci pour
ces moments passés et a venir !

A Babette, Laurent et Babou KREMER qui ont été une source d'inspiration et m’ont aidé a
grandir et progresser lors de moments de vie charniéeres.

A toutes mes autres rencontres d’externat, avec qui j'ai passé a Nancy, 6 années inoubliables.

A mes Amis et découvertes d'Angers :

A Gabriel, le roi du parquet, avec qui j'ai passé un début d'internat hilarant et qui nous a
permis de fonder des liens durables !
Profite de ta vie Réunionnaise et prépare le terrain !

A Tony, ou TONIGHT, ta bienveillance et ta résilience font ta force.

Bravo pour ton parcours hors du commun, loin de ta famille, tu as su franchir les obstacles
pour arriver a tes fins.

Je suis fier de te compter parmi mes amis.

A Morgane Femelle, merci pour ton sarcasme et ta joie de vivre...
Ton sens de « I'humour », qui te rend si spéciale, en plus d’étre une trés belle personne.
Merci d'étre 1a.

A Charlotte, une dame a la fois drdle, intelligente, sage et bienveillante ! Je suis fier de te
compter parmi mes amis proches...

A Clara Laudat, alias le Dirlo/la fée du logis... Tu resteras une figure emblématique.
Heureux d'avoir partagé une colocation avec toi, de bons souvenirs gravés !
Je te souhaite une Bonne Nuit...

A Hortense, peu de choses a écrire finalement ... il fallait venir a la these pour en savoir
plus...

A Thomas, une petite boule d’énergie, surfer hors pair, grand Maitre du Barbecue ...tes
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List of abbrevations

AC
ACC
ACS
AF
AHA
BPM
CKD
CpPB
DOAC
EACTS
ESC
LVEF
OAC
POAF
PVD
TIA

VKA

Anticoagulation

American College of Cardiology
Acute coronary syndrome

Atrial fibrillation

American Heart Association
Body mass index

Chronic kidney disease
Cardiopulmonary bypass

Direct oral anticoagulant
European Association for Cardio-Thoracic Surgery
European Society of Cardiology
Left ventricular ejection fonction
Oral anticoagulation
Postoperative atrial fibrillation
Peripheral vascular disease
Transient ischemic attack

Vitamin K antagonist
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INTRODUCTION

Postoperative atrial fibrillation (POAF) is the most common atrial arrhythmia and the leading
medical complication after cardiac surgery with cardiopulmonary bypass (CPB), occurring in

20% to 50% of patients depending on the series and type of procedure!-?,

New-onset POAF typically occurs between the 2nd and 4th postoperative day and is most
often transient?. The pathophysiology is complex and involves various mechanisms including
acute hemodynamic and mechanical stress, autonomic imbalance, ischemia-reperfusion
injury, pericardial irritation, and the release of inflammatory cytokines in the immediate
postoperative period3. Together, these factors lead to transient atrial electrophysiological
disorganization and structural remodeling, creating a substrate for atrial fibrillation in the

perioperative setting.

POAF is associated with an increased occurrence of both short- and long-term cardiovascular
adverse events. Beyond hospital-related complications such as acute heart failure, prolonged
length of stay, and in-hospital mortality, it is also linked to higher risks of ischemic stroke
and major bleeding*>®, Over the long term, POAF markedly increases the atrial fibrillation

recurrence and its related complications*>/67,

The management of oral anticoagulant (OAC), both in the short and long term, remains a
clinical challenge, as it requires balancing thromboembolic prevention against the
significantly increased post operative bleeding risk. The latest guidelines do not provide clear
recommandations regarding long-term anticoagulation due to the lack of controlled trials. In

this regard, European Society of Cardiology (ESC 2024)% suggests considering



anticoagulation based on the individual risk profile. The American Heart Association/American
College of Cardiology (AHA/ACC 2023)°10 recommends considering OAC initiation for at least
60 days when POAF lasts more than 48 hours provided that surgical bleeding risk is
controlled and with subsequent reassessment of the need for long-term therapy. Finally, the
European Association for Cardio-Thoracic Surgery (EACTS 2024)!! recommends OAC should
be initiated for at least 4 weeks in patients with POAF at hospital discharged but even in
those discharged in sinus rhythm, OAC may be considered depending on thromboembolic

and bleeding risks with subsequent reassessment in both cases.

Several observationals studies have investigated the use of curative-dose oral
anticoagulation in FAPO after cardiac surgery and found no evidence of reduction in
thromboembolic risk with low incidence of them but a substantial increase in bleeding
events>1213141516 In the absence of randomized trials and with guidelines providing no
precise guidance, clinical practice regarding the long-term continuation of anticoagulation in

POAF remains highly heterogeneous!’:18:13.20,

The primary objective of this retrospective monocentric study was to compare the incidence
of thromboembolic events, mortality, and major bleeding within 2 years after surgery in
patients with new-onset POAF, according to whether curative OAC was continued at the first

postoperative visit.



METHODS

Study population

We conducted a retrospective, observational, single-center study including all adult patients
who developed new-onset POAF after cardiac surgery with CPB at Angers University Hospital
between January 1, 2019, and July 1, 2023. POAF was defined as any episode of atrial
fibrillation, regardless of its duration, documented by electrocardiogram or detected through
continuous telemetry monitoring, and reported by the treating physician in the patient’s
medical record. Patients with history of documented preoperative supraventricular

arrhythmias were excluded from the analysis.

Data Collection

Initial data were extracted from the local database, prospectively maintained by medical
teams throughout hospitalization. Medical records were reviewed to complement missing
information. Post-discharge follow-up was obtained through data collected from regional
hospitals, cardiology practices, and clinics, ensuring comprehensive two-year postoperative

follow-up.

Variables Collected

Preoperative data included age, sex, body mass index (BMI), and history of hypertension,
diabetes, ischemic heart disease, peripheral artery disease, chronic kidney disease (defined
as estimated glomerular filtration rate <60 mL/min/1.73 m?2), significant carotid stenosis,
and a history of ischemic stroke or transient ischemic attack (TIA). Left atrial size,
preoperative medications (antiplatelet agents, anticoagulants, antiarrhythmic drugs), type of
surgery (valvular or non-valvular), left ventricular ejection fraction (LVEF), EuroSCORE II,

and CHA,DS,-VASc score were also recorded.



Perioperative and immediate postoperative data included CBP time, occurrence and timing of
POAF, duration of POAF episodes (>48 h), need for cardioversion, timing of curative
anticoagulation initiation, and the occurrence of thromboembolic or bleeding complications
during hospitalization. Cardiac rhythm (sinusal vs atrial fibrillation or atrial flutter atrial) at

hospital discharge was also documented.

Follow-up data at two years included recurrence of atrial fibrillation (paroxysmal or
persistent), thromboembolic events (ischemic stroke, peripheral ischemia, or other peripheral

embolism), major bleeding (BARC classification > 3), and anticoagulation status.

Definitions of the treatement group

The study population was divided into two groups according to anticoagulation status at the
time of the first cardiology follow-up visit, which occurred at a median of 3 months after
surgery (IQR 2-4). Patients who were prescribed to continue or initiate curative
anticoagulation therapy (vitamin K antagonist (VKA) or direct oral anticoagulants (DOACs))
were classified into the anticoagulation group, whereas those without such treatment were

classified into the no-anticoagulation group.

Study Endpoints

The primary endpoint was defined as a composite outcome of thromboembolic events or
cardiovascular death at 2 years.
The safety endpoint was defined as a composite outcome of major bleeding or all-cause

death at 2 years.



Thromboembolic events included ischemic strokes, transient ischemic attacks, limb ischemia,
and peripheral embolism, when mentioned or radiologically documented.
A major bleeding event was defined by grade > 3 according to the BARC classification

(Appendix Table AI).

Statistical Analysis

Continuous variables were expressed as mean * standard deviation or median according to
their distribution and compared using Student's t-test. Categorical variables were presented

as frequencies and percentages and compared using 2 test.

Propensity score analysis

A propensity score was estimated using a logistic regression model including preoperative
variables considered clinically relevant. The variables used for the propensity score were
those assumed to influence the continuation of anticoagulant therapy beyond the first
cardiology visit, and are listed in Appendix Table AV. This propensity score was then used for
inverse probability weighting (IPW) to adjust comparisons between groups. Covariate
balance before and after weighting was assessed using standardized mean differences
(SMD), with an SMD <0.1 considered indicative of acceptable balance. Statistical significance

was set at p <0.05 for all analyses.



All patients undergoing cardiac surgery
from January 2019 to July 2023
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Figure 1: Flow diagram of study inclusions and exclusions.
POAF = postoperative atrial fibrillaton ; AF = Atrial Fibrillation ; AC = Anticoagulation



RESULTS

1. STUDY POPULATION AND FOLLOW-UP

1.1. Demographics

A total of 3.034 patients underwent cardiac surgery with CPB during the study period. Among
them, 394 had a history of supraventricular arrhythmia and were excluded, leaving 2.640
eligible patients. Of these, 576 (21.8%) developed POAF during hospitalization. After
excluding an additional patients (due to missing data or arrhythmia history identified during

secondary review), 520 patients were finally included in the analysis (Figure 1).

At the first 3-month cardiology follow-up visit, 234 patients (45%) continued oral
anticoagulation. Baseline clinical characteristics are presented in Table I. The mean age was
69.7 £ 9.1 years, and 80% were male, with no significant differences between groups. The
CHA,DS,-VASc score was generally high across the cohort (47.5% >3) but did not differ

between anticoagulated and non-anticoagulated patients (46.5% vs 48.3%, p=0.856).

Among patients who continued curative anticoagulation, antiplatelet therapy was used
significantly less often, with a higher proportion receiving no antiplatelet treatment (41.0%
vs. 29.4%) and a lower proportion on dual antiplatelet therapy (14.9% vs. 25.2%,

p=0.003).

In contrast, anticoagulated patients more frequently underwent valvular surgery (64.9% vs
51.8%, p=0.0024), had longer mean CPB times (119.6 vs 102.4 minutes, p=0.006), and

more often presented with left atrial dilatation (38.9% vs 27.6%, p=0.0207).



Table I. Baseline characteristics according to anticoagulation status

Variable

Clincal data
Male sex - no (%)
Age
BMI
Diabetes mellitus
Hypertension
Sleep apnea
CKD
History of stroke or TIA
PVD

Preoperative carotid stenosis

EuroSCORE II (%)
CHA,DS,-VASc score (>3)
ACS

Antiarrhythmic drug
Anticoagulant therapy

Antiplatelet therapy
e None

Overall
(N =520)

416 (80.00%)
69.67 +/-9.14
27.55 +-4.56
119 (22.88%)
346 (66.54%)
39 (7.5%)
21 (4.04%)
38 (7.31%)
54 (10.38%)
8 (1.61%)
2.38 +-3.01
247 (47.5%)
78 (15.00%)
6 (1.15%)
32 (6.15%)

180 (34.62%)

¢ Single antiplatelet therapy 233 (44.81%)

¢ Dual antiplatelet therapy

Préoperative LVEF
e Preserved (>50%)

e Mildly reduced (41-49%)

e Reduced (<41%)
LAVi (> 34 mL/m?2)
Surgery data
CPB (minutes)
Valvular surgery
Valve type

o Aortic
¢ Mitral

Left atrial appendage closure

107 (20.58%)

456 (87.69%)
47 (9.04%)
17 (3.27%)

122 (32.88%)

110.19 +-56.36
300 (57.69%)

215 (41.35%)
70 (13.46%)

31 (5.96%)

(N = 286)

231 (80.77%)
69.17 +-8.36
27.40 +-4.18
68 (23.78%)
186 (65.03%)
19 (6.64%)
9 (3.15%)
23 (8.04%)
26 (9.09%)
3 (1.09%)
2.13 +-3.13
138 (48.2%)
48 (16.78%)
3 (1.05%)
12 (4.20%)

84 (29.37%)
130 (45.45%)
72 (25.17%)

251 (87.76%)
27 (9.44%)
8 (2.80%)

54 (27.55%)

102.35 +-50.45

148 (51.75%)

113 (39.51%)
28 (9.79%)

13 (4.55%)

(N = 234)

185 (79.06%)
70.27 +-10.00
27.74 +-5.00
51 (21.79%)
160 (68.38%)
20 (8.54%)
12 (5.13%)
15 (6.41%)
28 (11.97%)
5 (2.26%)
2.69 +-2.84
109 (46.5%)
30 (12.82%)
3 (1.28%)
20 (8.55%)

96 (41.03%)
103 (44.02%)
35 (14.96%)

205 (87.61%)
20 (8.55%)
9 (3.85%)

68 (38.86%)

119.58 +-61.58
152 (64.96%)

102 (43.59%)
42 (17.95%)

18 (7.69%)

No Anticoagulation Anticoagulation P value

0.627
0.172
0.409
0.592
0.421
0.348
0.253
0.476
0.285
0.303
0.034
0.836
0.208
0.200
0.040

0.003

0.760

0.020

0.006

0.002
0.003

0.131

Values are n (%) for categorical variables or median (interquartile range) for continuous variables.
TIA = transient ischemic attack; LVEF = left ventricule ejection fonction
PVD = peripheral vascular disease; ; ACS : acute coronary syndrome; CPB = cardiopulmonary bypass
LAVi = left atrial volume index; CKD = chronic kidney disease; BMI = body mass index




1.2. In hospital and early events (<3 months)

Perioperative and early postoperative data are summarized in Table II. The majority of first
POAF episodes occurred within the first postoperative week (95% before day 7). In the group
with continuation of anticoagulation at 3 months, AF burden was significantly higher, with
more frequent episodes lasting >48h (71.8% vs 25.5%, p<0.0001) and greater persistence

of AF at hospital discharge (55.1% vs 14.3%, p<0.0001).

In-hospital thromboembolic events were more frequent among patients who were
subsequently anticoagulated at 3 months (6.4% vs 1.4%, p=0.0024), while no significant
difference was observed regarding major bleeding events or tamponade.

A total of 274 patients undergoing surgery (52.7%) were discharged on anticoagulation. Of
these, 74 patients (27.0%) had anticoagulation discontinued, whereas 200 (73.0%)

remained on anticoagulation therapy beyond 3 months.

At 3 months, atrial fibrillation recurrence was significantly more frequent in the
anticoagulation continuation group (44.9% vs. 8.0%, p < 0.0001) and similarly, cumulative
thromboembolic events were more common in this group (7.7% vs. 1.7%, p = 0.0001).
Conversely, cumulative 3 month non tamponade major bleeding events were more common
in the non-anticoagulated group (4.2% vs 0,9%, p=0.039), whereas overall major bleeding

events did not differ significantly between the two groups (9.4% vs. 8.5%, p = 0.421).



Table II. Perioperative et post discharge data according to anticoagulation status

Variable

Postoperative data
Day of POAF onset
¢ Day 0-2
e Day 3-7
e Day 7

Duration of AF > 48h
Successful cardioversion

In-hospital anticoagulation

Time to anticoagulation initiation
* None
e Day 0-7
e >Day 7/

In-hospital thromboembolic event
Pericardial effusion > 5 mm
Reoperation for tamponade
Non-tamponade major bleeding

AF at hospital discharge

Cumulative events at 3 months
AF recurrence
Persistent AF

Thromboembolic events

All major bleeding events

Non tamponade major bleeding
All cause of death

Overall
(N =520)

261 (50.39%)
231 (44.59%)
26 (5.02%)

241 (46.35%)
98 (18.85%)

274 (52.69%)

249 (47.88%)
193 (37.1%)
78 (15.00%)

19 (3.65%)
127 (24.42%)
33 (6.35%)
9

170 (32.69%)

128 (24.62%)
51 (9.81%)

23 (4.42%)
47 (9.03%)
14 (2.69%)
2 (0.38%)

(N = 286)

145 (51.06%)
127 (44.72%)
12 (4.23%)

73 (25.52%)
62 (21.68%)

74 (25.87%)

212 (74.13%)
50 (17.48%)
24 (8.39%)

4 (1.40%)
69 (24.13%)
16 (5.59%)
7 (2.44%)

41 (14.34%)
23 (8.04%)
4 (1.40%)
5 (1.74%)

27 (9.44%)
12 (4.2%)

No Anticoagulation Anticoagulation P value

(N = 234)

116 (49.57%)
104 (44.44%)
14 (5.98%)

168 (71.79%)
36 (15.38%)

200 (85.47%)

37 (15.81%)
143 (61.13%)
54 (23.08%)

15 (6.41%)

58 (24.79%)
17 (7.26%)
2 (0.90%)

129 (55.13%)

105 (44.87%)
47 (20.09%)
18 (7.69%)

20 (8.54%)
2 (0.90%)

0.654

0.001
0.067

0.001
0.001

0.002
0.861
0.436
0.190

0.001

0.001

0.001

0.001

0.421
0.039

Values are n (%) for categorical variables

TIA = transient ischemic attack; AF = atrial fibrillation; POAF = postopérative AF
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2. PRYMARY ENDPOINTS

2.1. Efficacity and security enpoints

Over the follow-up, anticoagulation was not associated with a significant reduction in the
efficacy endpoint, defined as thromboembolic events or cardiovascular death (2.99%, n=7 in
the anticoagulated group vs. 1.4%, n=4 in the non-anticoagulated group).

The safety endpoint occurred significantly more often in anticoagulated patients, with major
bleeding observed in 6.8% (n=16) versus 0.36% (n=1), and all-cause mortality in 4.7%

(n=11) versus 0.7% (n=2) (Table III).

Among the 4 thromboembolic events observed in the non-anticoagulated group, one patient
with infective endocarditis experienced an ischemic stroke and subsequently died as a
consequence of this same event. Among the 16 hemorrhagic events that occurred in
anticoagulated patients, 2 patients died as a direct consequence of intracranial hemorrhage,
while 4 others experienced a hemorrhagic event and subsequently died from another cause
within 2 years. The characteristics of all thromboembolic, hemorrhagic, and mortality events
observed between 3 months and 2 years are summarized in the Appendices (Tables AlI, AlII

and AIV).

After adjustment using a propensity score-weighted logistic regression, these findings were
confirmed. Anticoagulation was not associated with a reduction in the efficacy endpoint (OR
3.05, 95% CI 0.94-9.87, p=0.063). Conversely, it was strongly associated with the safety
endpoint, with a markedly increased risk of major bleeding or all-cause death (OR 27.6, 95%

CI 8.6-88.7, p<0.001).
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Table III. Clinical outcomes according to anticoagulation status

Variable Overall No Anticoagulation Anticoagulation Odds ratio P value
(N=520) (N = 286) (N =234) (95% CI)

Efficacy composite 11 (2.12%) 4 (1.40%) 7 (2.99%) 3.04 (0.94-9.86) 0.063
Thromboembolic event 9(1.73%) 4 (1.40%) 5(2.15%)
CV death 3 (0.59%) 1(0.36%) 2 (0.86%)

Safety composite 24 (4.61%) 3 (1.05%) 21 (8.97%)  27.62(8.6-88.71) 0.001
Major bleeding 17 (3.35%) 1 (0.36%) 16 (6.84%)
All-cause death 13 (2.56%) 2 (0.73%) 11 (4.72%)

Values are n (%) for categorical variables
TE = thromboembolic; CV = cardiovascular

To further explore the impact of treatment type, outcomes were analyzed according to the
class of anticoagulant used. Among anticoagulated patients (n=234), 143 (61.1%) received
VKA and 91 (38.9%) DOACs. In the VKA group, thromboembolic events occurred in 4/143
(2.8%), all-cause mortality in 9/143 (6.3%), and major bleeding in 14/143 (9.8%). In the
DOAC group, corresponding rates were 1/91 (1.1%), 2/91 (2.2%), and 2/91 (2.2%),
respectively. After propensity score-adjusted analysis, VKA use was associated with
significantly higher risks of both thromboembolic events (OR 5.64, 95% CI 1.69-18.8,
p=0.005) and major bleeding or mortality (OR 24.7, 95% CI 7.4-82.7, p<0.001). DOACs
were not associated with a significant reduction in thromboembolic events (OR 0.67, 95% CI
0.08-5.77, p=0.714) and were also associated with an increased risk of bleeding or death

(OR 30.5, 95% CI 9.2-101.0, p<0.001).
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FIGURE 2. Efficacy and Safety Primary Outcomes of Anticoagulation in
Postoperative Atrial Fibrillation

I Efficacy: Thromboembolic Events or CV Death Il Safety: Hemorrhagic Events or All-Cause Death
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Detailed Results Table

Favors No Anticoagulation —

EFFICACY OUTCOME: THROMBOEMBOLIC EVENTS OR CARDIOVASCULAR DEATH

Primary Efficacy  Any Anticoagulation vs None
VKA vs None

DOAC vs None

7/234 vs 4/286 3.046 [0.941 - 9.865]
6/143 vs 4/286 5.640 [1.694 - 18.781]

1/91 vs 4/286 0.669 [0.078 - 5.765]

SAFETY OUTCOME: HEMORRHAGIC EVENTS OR ALL-CAUSE DEATH

Primary Safety Any Anticoagulation vs None
VKA vs None

DOAC vs None

21/234 vs 3/286 27.628 [8.604 - 88.717]
17/143 vs 3/286 24.686 [7.365 - 82.737]

4/91 vs 3/286 30.547 [9.236 - 101.027]

0.063

0.005

0.714

<0.001

<0.001

<0.001
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2.2. Impact of anticoagulation according to CHA,DS,-VASc and AF
burden

2.2.1. CHA:DS.-VASc

The thromboembolic and bleeding events between 3 and 24 months according to CHA,DS,-
VASc status are presented in Table IV.

Among patients with CHA,DS,-VASc <4, no thromboembolic events occurred in the non-
anticoagulated group (0/149) versus 2 events in the continued anticoagulation group
(2/124). In patients with CHA,DS,-VASc >4, thromboembolic events occurred in 4 patients in
the non-anticoagulated group (4/137) compared with 3 patients in the anticoagulated group
(3/110).

Major bleeding events were consistently higher in the anticoagulated groups, with 8 cases
versus 1 in patients with CHA,DS,-VASc <4 (8/124 vs. 1/149), and 8 cases versus none in
patients with CHA,DS,-VASc >4 (8/110 vs. 0/137). Finally, all-cause mortality was observed
in 6 patients in the anticoagulated group versus none in patients with CHA,DS,-VASc <4
(6/124 vs 0/149), and in 5 versus 2 patients in the CHA,DS,-VASc >4 groups (5/110 vs.

2/137).

Table IV. Clinical outcomes by CHA,DS,-VASc and anticoagulation status

Groupe No AC + CHADS <4 AC + CHADS <4 No AC + CHADS 24 AC + CHADS 24

(N =149) (N=124) (N=137) (N=110)

Efficacy outcome 0 (0.00%) 3 (2.42%) 5(3.65%) 3(2.73%)
TE events 0 (0.00%) 2 (1.61%) 4 (2.92%) 3(2.73%)

CV cause of death 0 (0.00%) 2 (1.61%) 1(0.73%) 0 (0.00%)
Security outcome 1(0.67%) 11 (8.87%) 2 (1.46%) 10 (9.09%)
Major bleeding events 1(0.67%) 8 (6.45%) 0 (0.00%) 8 (7.27%)

All cause of death 0 (0.00%) 6 (4.84%) 2 (1.46%) 5 (4.55%)

Values are n (%) for categorical variables
AC = anticoagulaion; TE = thromboembolic;CV = cardiovascular; CHADS = CHA,DS,-VASc
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2.2.2. POAF burden

The thromboembolic and bleeding events between 3 and 24 months according to POAF
burden are presented in Table V.

For patients with POAF <48 h (n=279), thromboembolic events occurred in 4/213 patients
without anticoagulation and in 0/66 anticoagulated patients. Cardiovascular death was
reported in 1/213 non-anticoagulated patient and in 0/66 anticoagulated patients. Major
bleeding events were observed in 1/213 non-anticoagulated patients and 2/66
anticoagulated patients. All-cause mortality reached 2/213 in the non-anticoagulated group

and 3/66 in the anticoagulated group.

For patients with POAF >48 h (n=241), thromboembolic events occurred in 0/73 non-
anticoagulated patients versus 5/168 anticoagulated patients. Cardiovascular death was
observed in 0/73 non-anticoagulated patients and 2/168 anticoagulated patients. Major
bleeding events occurred in 0/73 non-anticoagulated patients compared with 14/168
anticoagulated patients. Finally, all-cause mortality was recorded in 0/73 non-anticoagulated

patient and in 8/168 anticoagulated patients.

Table V. Clinical outcomes in patients with POAF burden according to anticoagulation status

Outcome No AC + POAF <48H AC + POAF <48H No AC + POAF >48H  AC + POAF >48H

(N =213) (N=166) (N=173) (N=168)

Efficacy outcome 4 (1.88%) 0 (0.00%) 0 (0.00%) 7 (4.20%)
TE events 4 (1.88%) 0 (0.00%) 0 (0.00%) 5(2.98%)
CV death 1 (0.47%) 0 (0.00%) 0(0.00%) 2 (1.19%)
Safety outcome 3(1.41%) 4 (6.06%) 0 (0.00%) 17 (12.5%)
Major bleeding events 1(0.47%) 2 (3.03%) 0 (0.00%) 14 (8.33%)
All cause of death 2 (0.93%) 3 (4.54%) 0 (0.00%) 8 (4.76%)

Values are n (%) for categorical variables
AC = anticoagulaion; POAF = postoperative arial fibrillation; TE = thromboembolic; CV = cardiovascular
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DISCUSSION

In our retrospective monocentric study of 520 patients undergoing cardiac surgery,
propensity score-adjusted analysis showed that continuation of anticoagulation beyond the
3-months visit did not significantly reduce thromboembolic events or cardiovascular mortality
at 2 years (OR 3.05, 95% CI 0.94-9.87, p=0.063), which remained infrequent in both
groups. Conversely, it was strongly associated with a marked increase in major bleeding and
all-cause mortality (OR 27.6, 95% CI 8.6-88.7, p<0.001).

These results differ from non-surgical atrial fibrillation, where anticoagulation is firmly
established as the standard of care®!0, Although interpretation was limited by the low
number of ischemic events and residual confounding despite adjustment, these findings
could suggest that prolonged anticoagulation in the postoperative setting may represent an

overly aggressive strategy with disproportionate harm relative to its uncertain benefit.

Clinical practice reflected this uncertainty. In our cohort, anticoagulation was prescribed at
discharge in 53% of patients and maintained at three months in 45%, which appeared higher
than what had generally been reported in the literature*>1°. The decision to continue
treatment appeared driven less by CHA,DS,-VASc score than by the early clinical course
(persistence or recurrence of AF, duration >48h, early complications). Moreover,
anticoagulated patients received significantly fewer antiplatelets, suggesting that concerns
about hemorrhagic risk with combined therapy prompted clinicians to discontinue
anticoagulation earlier. Patients maintained on anticoagulation displayed a more complex
surgical profile, with higher rates of valvular surgery, longer CPB times, and more frequent

left atrial dilatation. These factors may have influenced physicians toward prolonged
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anticoagulation, but they also likely reflect a greater AF burden and higher risk of recurrence,

which in turn contributed to higher prescription rates.

Stratification according to the CHA,DS,-VASc score revealed particularly interesting results.
In low-risk patients (<4), complications occurred almost exclusively in those receiving
anticoagulation, with no evidence of ischemic events. Even in high-risk patients (=4), the
non-significant trend toward thromboembolic reduction was outweighed by excess bleeding.
These findings suggested that the threshold for initiating anticoagulation should likely be
higher in POAF than in spontaneous AF. However, the low event rates in both groups

precluded firm conclusions.

Regarding drug classes, most adverse events occurred in patients treated with VKA, with
higher rates of bleeding and mortality compared with DOACs. Although the DOAC subgroup
was small (n=91), these findings suggested a potential safety advantage of DOACs in this

setting, a hypothesis warranting confirmation in larger studies.

While understandable in the absence of clear guidelines, this empirical approach may lead to
overtreatment, particularly when POAF had already resolved at discharge. In this context,

thromboembolic risk may be overestimated.

Our study has several strengths. It included a relatively large cohort of 520 consecutive
patients, with comprehensive follow-up extending to two years. Furthermore, the use of
propensity score adjustment strengthened the robustness of our findings, despite the
observational retrospective design. Finally, the study addressed a clinically relevant and

unresolved question, directly reflecting real-world practice.
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Nevertheless, several limitations must be acknowledged. First, the retrospective, single-
center nature of the study inherently limits external validity and introduces potential biases.
Second, the overall low number of thromboembolic events reduced statistical power and
precludes firm conclusions, although it also highlighted the very limited incidence of ischemic
complications in both groups, which may support the hypothesis of an overly aggressive
anticoagulation strategy in this context. Third, asymptomatic AF recurrences were likely
underestimated in the absence of systematic monitoring, and treatment adherence could not
be assessed. In addition, heterogeneity in anticoagulant drug class and dosing, together with
indication bias—since treatment decisions were left to the discretion of the treating

physician—represent further sources of variability.

Another important limitation was the imbalance between groups: patients who received
anticoagulation displayed a more complex surgical profile, with higher POAF burden, greater
persistence at discharge, and more thromboembolic events during the index hospitalization,
whereas many non-anticoagulated patients experienced only short, self-terminating
episodes. This structural difference likely influenced prescribing decisions and may have
biased comparisons, despite propensity score adjustment. The quality of this adjustment was
not optimal, as residual imbalances in key clinical variables persisted, limiting its ability to

fully account for confounding.

These limitations underlined the need for large, multicenter, prospective studies to better

define the role of anticoagulation in the management of POAF.
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Our findings were consistent with several recent studies highlighting the absence of clear
benefit from curative anticoagulation after POAF. Van De Kar et al. reported in a meta-
analysis of eight studies that anticoagulation after CABG-related POAF was associated with
an absolute reduction in thromboembolic risk of only 0.8% (NNT=125), at the cost of a
significant increase in bleeding risk (RR=3.22, NNH=200). Similarly, Wang et al., in an
analysis of 254,200 patients, found a marginal thromboembolic benefit (2 events prevented
per 1,000 patient-years) offset by a substantial bleeding excess (42 additional events per
1,000 patient-years). These data corroborated our observation of an unfavorable benefit-risk

balance, particularly in patients at low embolic risk.

Beyond optimizing anticoagulation, several preventive strategies are emerging to reduce the
incidence of POAF itself. Left posterior pericardiotomy, by facilitating postoperative
pericardial fluid drainage, has shown promising results with a significant reduction in POAF in

several randomized trials!8:21.22,

Finally, the ongoing PACES trial?®> explores a different approach, comparing anticoagulation
plus antiplatelet therapy versus antiplatelet therapy alone in the early postoperative phase 3
month after CABG. Unlike our study, which evaluates the relevance of prolonged
anticoagulation beyond three months, PACES addressed early management. Together, these
complementary strategies should help define the optimal timing and duration of

anticoagulation in this specific surgical setting.
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CONCLUSION

In this retrospective monocentric study of 520 patients with transient new-onset
postoperative atrial fibrillation, continuation of curative anticoagulation beyond the first 3-
month visit did not reduce the incidence of thromboembolic events at two years but was
associated with a significant increase in major bleeding and all-cause mortality. These
findings challenge the relevance of systematic anticoagulation after cardiac surgery and
emphasize the need for an individualized approach, particularly in patients at low
thromboembolic risk, in whom the benefit-risk profile appears unfavorable. Larger
randomized controlled trials are required to confirm these observations and establish tailored

recommendations for this specific population.
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APPENDICES

Table Al. Bleeding Academic Research Consortium (BARC) Classification

BARC Type Definition
Type 0 No bleeding
Bleeding that is not actionable and does not cause the patient to seek medical
Type 1 attention (e.g., minor bruising, mild epistaxis).
Any overt, actionable sign of hemorrhage that does not fit the criteria for Type
3, 4, or 5, but requires medical evaluation, hospitalization, or leads to a change
Type 2 in antithrombotic therapy.
Overt bleeding plus a hemoglobin drop of 3 to <5 g/dL, or any transfusion with
Type 3a overt bleeding.
Overt bleeding plus a hemoglobin drop >5 g/dL, cardiac tamponade, bleeding
requiring surgical intervention (other than dental/nasal/skin‘hemorrhoid), or
Type 3b intravenous vasoactive drugs.
Intracranial hemorrhage (excluding microbleeds or hemorrhagic transformation
Type 3¢ of ischemic stroke), or intraocular bleeding compromising vision.
CABG-related bleeding (perioperative intracranial bleeding, reoperation after
closure of sternotomy for bleeding, transfusion >5 units of whole blood or
Type 4 packed red cells within 48h, chest tube output >2 L within 24h).
Probable fatal bleeding (no autopsy or imaging confirmation but clinically highly
Type 5a suggestive).
Type 5b Definite fatal bleeding (confirmed by autopsy or imaging).

Table All. Thromboembolic events

Thromboembolic Event (Type) Time to Event (months)
Ischemic stroke 12
Transient ischemic attack 11
Ischemic stroke 11
Ischemic stroke 24
Ischemic stroke 24
Ischemic stroke 12
Ischemic stroke 12
Ischemic stroke 17
Acute limb ischemia 11




Table Alll. Hemorrhagic events

Hemorrhagic Event (Type)

Time to Event (months)

Hemorrhage due to acute necrotizing pancreatitis

8

Macroscopic hematuria requiring urological management 24
Lower gastrointestinal bleeding 23
Hemothorax 24
Cranial trauma with parietal hematoma 24
Macroscopic hematuria requiring urological surgery 3
Lower gastrointestinal bleeding 24
Hemothorax 18
Lower gastrointestinal bleeding 4
Fatal hemorrhagic stroke 19
Fatal hemorrhagic stroke after AF ablation 20
Hemorrhagic shock after hysterectomy 20
Hemorrhagic stroke requiring neurosurgical shunt (EVD) 9
Lower gastrointestinal bleeding 6
Lower gastrointestinal bleeding 12
Anemia revealing colonic tumor 5
Anemia revealing colonic tumor 6

Table AlV. All-cause mortality

Cause of Death

Time to Death (months)

Neoplasia 24
Septic shock due to necrotizing pancreatitis 8
Aspiration during bowel obstruction 24
Unknown cause 17
Hemorrhagic stroke 19
Hemorrhagic stroke 20
Infective endocarditis 6
Septic shock 24
Unknown cause 7
Infective endocarditis 4
Natural death 11
Neoplasia 21
Death due to gastrointestinal bleeding 23
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Table AV. Propensity score covariate balance

Variable SMD (Raw) SMD (Weighted) Variance Ratio (Raw)  |Variance Ratio (Weighted)
Sex — Male 0.066 -0.041 1.106 0.952
Age 0.132 0.211 1.402 1.156
Valve type — Aortic 0.103 -0.010 1.030 0.999
Valve type — Mitral 0.249 0.112 1.749 1.288
BMI 0.136 -0.056 1.542 1.743
EuroSCORE I 0.173 0.175 0.747 0.800
Hypertension 0.094 -0.023 0.933 1.019
Smoking - Active -0.036 -0.076 0.895 0.761
Smoking — Former -0.151 -0.285 0.867 0.770
Diabetes -0.030 0.234 0.963 1.321
Prior ischemic stroke/TIA -0.077 -0.067 0.770 0.758
Peripheral artery disease 0.080 0.032 1.234 1.109
Carotid stenosis 0.090 -0.004 2.005 0.976
CHA’DS -VASG score 0.064 0.068 0.966 1.010
HAS-BLED score 0.135 0.058 0.809 0.888
Chronic kidney disease 0.082 0.046 1.463 1.277
Statin (pre-op) -0.192 -0.133 1.116 1.089
Pre-op anticoagulant 0.171 0.013 1.907 1.046
Antiplatelet therapy — Single 0.020 0.197 1.004 1.060
Antiplatelet therapy — Dual -0.272 -0.324 0.668 0.623
Left atrial appendage closure (perioperative) 0.139 0.025 1.767 1111
Successful cardioversion -0.149 -0.219 0.790 0.674
Delay before anticoagulation — 0-2 days 0.219 0.170 3.504 3.407
Delay before anticoagulation — 3-7 days 0.946 0.251 1.873 1.146
Delay before anticoagulation — >7 days 0.442 0.195 2.620 1.514
AF duration >48 h 1.135 0.268 1.079 1.001
Atrial fibrillation at discharge 1.007 0.310 2.034 1.228
In-hospital ischemic stroke/TIA 0.200 0.062 3.228 1.426
AF recurrence <3 months 1.041 0.211 3.573 1.163
In-hospital hemorrhagic event -0.207 -0.039 0.229 0.793
Anticoagulation at discharge — VKA 1.835 0.440 1.197 0.987
Anticoagulation at discharge — DOAC 0.466 -0.067 6.596 0.850
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KLASEN Olivier

Anticoagulation au long cours apres fibrillation atriale de novo en
postopératoire de chirurgie cardiaque : efficacité et sécurité a 2 ans.

Introduction :

La fibrillation atriale postopératoire (FAPQ) est la principale complication aprés chirurgie cardiaque et est associée a
une augmentation du risque thromboembolique et de décés a long terme. Les recommandations actuelles
demeurent imprécises et reposent sur des données limitées. L'objectif de cette étude observationnelle était
d'analyser l'efficacité et la sécurité d'un traitement anticoagulant a long terme en cas de FAPO de novo.

Méthodes :

Etude rétrospective monocentrique menée au CHU d’Angers, incluant 520 patients opérés entre janvier 2019 et
juillet 2023 et ayant présenté une FAPO de novo durant I'hospitalisation. Le suivi débutait a la premiére
consultation de cardiologie, réalisée dans un délai médian de 3 mois. Le critére principal d’efficacité associait
événements thromboemboliques et déces cardiovasculaire a 2 ans, tandis que le critére de sécurité associait
hémorragies majeures (BARC >3) et déces toutes causes a 2 ans. Les comparaisons entre patients anticoagulés et
non anticoagulés a l'issue de cette consultation ont été ajustées par pondération sur score de propension.

Résultats :

Lors de la premiére visite de suivi, 234 patients atteints de FAPO recevaient un traitement anticoagulant (45 %). A
deux ans, les événements thromboemboliques et décés cardiovasculaires restaient peu fréquents (7 patients (2,99
%) sous anticoagulants contre 4 patients (1,40 %) sans anticoagulants), sans bénéfice significatif des
anticoagulants (OR ajusté 3,05 ; IC a 95 % 0,94-9,87 ; p = 0,063). En revanche, le critére d'évaluation de la
sécurité était significativement plus élevé chez les patients sous anticoagulants (21 patients (8,97 %) sous
anticoagulants contre 3 patients (1,05 %) sans anticoagulants (OR ajusté 27,6 ; IC a 95 % 8,6-88,7 ; p < 0,001).

Conclusion :

Dans la fibrillation atriale de novo aprés chirurgie cardiaque, la poursuite d’une anticoagulation curative au-dela de
la premiére consultation de suivi (3 mois) n‘a pas semblé réduire les événements thromboemboliques, mais a été
associée a une augmentation significative du risque hémorragique et de la mortalité a 2 ans.

Mots-clés : Fibrillation atriale post opératoire, Anticoagulation, Arythmie, Chirurgie cardiaque

Long-term Anticoagulation After New-Onset Postoperative Atrial Fibrillation
Following Cardiac Surgery: Efficacy and Safety at 2 Years.

Introduction :

Postoperative atrial fibrillation (POAF) is the most common complication after cardiac surgery and is associated with
an increased risk of long-term thromboembolic events and mortality. Current guideline recommendations remain
vague and are based on limited evidence. The aim of this observational study was to analyze the efficacy and
safety of a long-term anticoagulation therapy for patients with de novo POAF.

Methods :

We conducted a single-center retrospective study at Angers University Hospital, including 520 patients who
underwent cardiac surgery between January 2019 and July 2023 and developed new-onset POAF during
hospitalization. Follow-up began at the first cardiology consultation, performed at a median of 3 months
postoperatively. The primary efficacy endpoint was a composite of thromboembolic events and cardiovascular
death at 2 years, while the primary safety endpoint combined major bleeding (BARC >3) and all-cause mortality at
2 years. Comparisons between patients with and without anticoagulation were adjusted using propensity score
weighting.

Results :

At the first follow-up visit, 234 patients with POAF were receiving anticoagulation (45%). At 2 vyears,
thromboembolic events and cardiovascular death remained infrequent (7 patients (2.99%) with anticoagulation vs.
4 patients (1.40%) without), with no significant benefit of anticoagulation (adjusted OR 3.05; 95% CI 0.94-9.87;
p=0.063). In contrast, the safety endpoint was significantly increased in anticoagulated patients (21 patients
(8.97%) with anticoagulation vs. 3 patients (1.05%) without ; adjusted OR 27.6; 95% CI 8.6-88.7; p<0.001).

Conclusion :
In new-onset atrial fibrillation after cardiac surgery, continuation of curative anticoagulation beyond the first follow-

up consultation (3 months) did not seemed to reduce thromboembolic events but was associated with a significant
increase in major bleeding and mortality at 2 years.

Keywords: Postoperative atrial fibrillation, Anticoagulation, Arrhythmia, Cardiac surgery
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