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Résumé

Introduction : La fibrillation atriale (FA) est une cause importante d’accidents vasculaires cérébraux
ischémiques (AVCi). Certains scores comme le CHA,DS,-VASc permettent d’identifier les patients a
risque de faire de la FA dans les suites d’un AVCi chez les patients sans FA connue. Nous avons
cherché d'autres facteurs prédictifs indépendants de survenue de FA et comparé ces caractéristiques
selon le sexe.

Meéthodes : Cette étude de cohorte longitudinale francaise a ét¢ fondée a partir d’une base de données
nationale couvrant les soins hospitaliers de 2009 a 2012 pour l'ensemble de la population.

Résultats : Sur les 336 291 patients ayant un AVCi de 2009 a 2012, 240 459 (71,5%) n’avaient pas de
FA initialement. 14 095 (5,9%) de ces patients ont développé de la FA au cours d'un suivi moyen de
7,9 £ 11,5 mois (incidence de 8,9% pour 100 personnes-années). La plupart des items constituants le
score CHA,DS,-VASc étaient des facteurs prédictifs indépendants de diagnostic ultérieur de FA. Les
principaux nouveaux prédicteurs étaient I’implantation de pacemaker/défibrillateur (OR 1,56, IC 95%
1,48-1,64), les valvulopathies (OR 1,44, IC 95% 1,37-1,51), les coronaropathies (OR 1,22, IC 95%
1,15-1,28), les maladies pulmonaires chroniques (OR 1,14, IC 95% de 1,09-1,18), I’insuffisance rénale
(OR 1,12, IC 95% 1,07-1,17) et I'anémie (OR 1,10, IC 95% 1,06-1,15) sans grande différence entre les
hommes et les femmes. A partir de ces résultats, nous avons développé un nouveau score ayant une
meilleure capacité diagnostic que le score CHA,DS,-VASc dans I’identification des patients a haut
risque de FA dans les suites d’un AVCi.

Conclusion : De nouveaux facteurs prédictifs, cardiaques et extracardiaques, étaient associés a
I’apparition de FA dans les suites d’un AVCi, sans différence entre les hommes et les femmes. Nous
avons, a partir de ces conclusions, établi un nouveau score de risque identifiant les patients a risque de
survenue de FA aprés un AVCi avec une meilleure capacité diagnostic que les scores décrits

précédemment.

Mots-clés : fibrillation atriale, accident vasculaire cérébral, facteur prédictif
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Abstract

Background and Purpose: Atrial Fibrillation (AF) is a cause of a substantial part of ischemic
strokes (IS). Preexisting scores like CHA,DS,-VASc score may identify patients at higher
risk of AF following IS among patients without known AF. We aimed to find other
independent predictive factors and also compared gender-related characteristics and their
relationship with AF occurrence differences.

Methods: This French longitudinal cohort study was based on the national database covering
hospital care from 2009 to 2012 for the entire population.

Results: Of 336,291 patients with IS from 2009 to 2012, 240,459 (71.5%) did not have AF at
baseline. A total of 14,095 (5.9%) of these patients were diagnosed as having AF during a
mean follow-up of 7.9 + 11.5 months (incidence rate 8.9% per 100 person-years). Most of the
CHA,DS,-VASc score items were independent predictors of subsequent diagnosis of AF.
Main newly found predictors were pacemaker/defibrillator implantation (HR 1.56, 95% CI
1.48-1.64), valvular disease (HR 1.44, 95% CI 1.37-1.51), coronary artery disease (HR 1.22,
95% CI 1.15-1.28), lung disease (HR 1.14, 95% CI 1.09-1.18), abnormal renal function (HR
1.12,95% CI 1.07-1.17) and anemia (HR 1.10, 95% CI 1.06-1.15) without major difference
between men and women. From these results, we developed a new score with better
diagnostic ability than CHA,DS,-VASc score for identifying patients at higher risk of
incident AF following IS.

Conclusion: Beyond items used in CHA,;DS,-VASc score, we found new predictive factors,
cardiac and extra cardiac, of AF onset after IS without difference between men and women.
These findings helped us to establish a new risk score to identify patients at higher risk of

incident AF following IS with better diagnostic ability than previously describes scores.

Key words: atrial fibrillation, ischemic stroke, risk prediction
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Abbreviations

AF: Atrial fibrillation

AUC: Area under the curve

CI: Confidence interval

HR: Hazard ratio

IS: Ischemic stroke

NS: Non significant

PM-ICD: pacemaker or implantable cardioverter defibrillator

ROC curves: Receiver operating characteristic curves



INTRODUCTION

Atrial fibrillation (AF) is the most common cardiac rhythm disorder and affects 1 — 2% of the
population. Its prevalence will at least double in the next 50 years because of an aging

population . A substantial part of ischemic strokes (IS) occurs in patients with AF and one in
five of all strokes can be attributed to AF **. The use of oral anticoagulant treatments reduces

this risk by 64%*.

Ischemic stroke is a heterogeneous disease whose mechanisms and causes may be described
using the TOAST classification * (including large artery atherosclerosis, small-vessel
occlusion, cardioembolism, other determined aetiology, stroke of undetermined aetiology). Its
cause may however remain unexplained even after routine evaluation in 20 to 40% of cases
67 Documentation of AF is required to initiate anticoagulant therapy after IS for secondary
prevention . Given the often paroxysmal and asymptomatic nature of AF ®, this arrhythmia
may not be detected easily or very early with the use of traditional monitoring techniques °'%.
In the absence of documented AF, antiplatelet agents are usually recommended ’ despite the
risk of recurrence of 22% in case of cardioembolic stroke ® whilst oral anticoagulation would
be needed for patients with AF. That is why a better identification of the risk of incident AF

in patients with IS is currently a challenge.

The CHADS; and CHA,DS,-VASc scores have initially emerged as the dominant prediction
scores to estimate the risk of stroke or systemic thromboembolism in patients with AF "',

Moreover these clinical tools have also the capacity to predict adverse events in selected

patients without known AF ">, Their usefulness for prediction of new (or previously
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unknown) incident AF in patients discharged after an IS has also been observed in a large

French Nationwide Cohort Study *'.

In CHA,DS,-VASc score female sex is considered as a cofactor of AF and can influence the

management of IS 2.

We aimed to confirm the ability of CHA,DS,-VASc score to identify patients at higher risk of
AF following IS with a larger unselected study population of IS, and try to find other
independent predictive factors. We also compared gender-related characteristics and their

relationship with AF occurrence differences.

METHODS

Data source

This French longitudinal cohort study was based on the national hospitalization database
covering hospital care from for the entire population. The main outcome measure was rate of
incident AF. The data for all patients admitted with IS in France from January 2008 to
December 2012 were collected from the national administrative database, the PMSI
(Programme de Médicalisation des Systeémes d’Information), inspired by the US Medicare
system. Since 2004, each hospital’s budget has been linked to the medical activity described
in this specific program, which compiles discharge abstracts related to all admissions in the
1,546 French healthcare facilities. These data are rendered anonymous, which makes it
possible to link discharge abstracts related to a given patient. Routinely collected medical
information includes the principal diagnosis, secondary diagnoses, and procedures performed.

Diagnoses identified are coded according to the International Classification of Diseases,
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Tenth Revision (ICD-10). The reliability of PMSI data has already been assessed **** and
PMSI has previously been used to study patients with stroke, myocardial infarction, and AF
212628 This type of study was approved by the institutional review board of the Pole Coeur
Thorax Vaisseaux from the Trousseau University Hospital, on December 1, 2015 and
registered as a clinical audit. Ethical review was therefore not required. Patient consent was
not sought. The study was conducted retrospectively, patients were not involved in its
conduct, and there was no impact on their care. Procedures for data collection and
management were approved by the Conseil National de I'Informatique et des Libertés, the
independent National ethical committee protecting human rights in France which ensures that

all information is kept confidential and anonymous (authorization number 1749007).

Study population

The study included adults (>18 years) with a diagnosis of acute IS (163 and its subsections
using ICD10 codes) coded in the principal diagnosis (i.e. the health problem that justified
admission to hospital), the related diagnosis (i.e. potential chronic disease or health state
during hospital stay) or the significantly associated diagnosis (i.e. comorbidity or associated
complication) who were hospitalized from January 1, 2008 to December 31, 2012. We made
an analysis restricted to the patients seen after 2009, meaning that all patients had at least 1
year where previous events were recorded to establish history of previous AF and
comorbidities. Of note, asymptomatic cerebrovascular diseases and sequelae of stroke have
different codes (165-166 and 169 with subdivisions) to be distinguished from acute strokes in
the patients of our analysis. Patient information (demographics, comorbid conditions, medical
history, and events during follow-up or during hospitalization) was described using data

collected in the hospital records. For each hospital stay, all diagnoses were obtained together
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at discharge. We calculated the CHADS, score and CHA,;DS,-VASc score as previously

. 13,14
described >,

Statistical analysis

Qualitative variables are described using counts and percentages and continuous quantitative
variables as means =+ standard deviation. Comparisons were made using non-parametric tests
as appropriate: The Wilcoxon W and Kruskal — Wallis tests were used for comparing values
between two independent groups and the X test for comparing categorical data. The
population of individuals seen with IS without prior AF was analysed by calculating
incidence rates of new onset AF and by multivariable Cox regression models. A proportional
hazard model was used to identify independent characteristics associated with the occurrence
of AF during follow-up. The proportional hazard assumption was checked by plotting the log-
rank Kaplan Meier curves. The results were expressed as hazard ratios (HR) and 95%
confidence intervals (CI). In all analyses, a p value <0.05 was considered statistically
significant. Receiver operating characteristic (ROC) curves were constructed to compare the
predictive performance of each score, and areas under the curve (c-indexes) were calculated.
A c-statistic of 0.5 was taken to represent a chance discrimination, and a value of 1 to
correspond to perfect discrimination. The Harrell’s ¢ statistics with 95% confidence intervals
were calculated as a measure of model performance and compared using the DeLong test. All
analyses were performed using JIMP ® 9.0.1 (SAS Institute, Cary, NC, USA) and Statview 5.0

(Abacus, Berkeley CA, USA).
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RESULTS

Of 336,291patients with IS from 2009 to 2012 with a known rhythmic status before and after
IS, 240,459 (71.5%) were identified as not having AF at baseline and 95,832 (28.5%) had
previous known AF (i.e. in their history or during hospital stay with diagnosis of stroke)
(figure 1). The baseline characteristics of patients without AF indicated that more than half
was aged >75 years (table 1) with differences between men and women (Table 2). Indeed,
women were significantly older and more frequently had hypertension, congestive heart
failure, had a higher CHA,;DS,-VASc score, and more frequent anaemia, and valvular disease
a than men. CHA,;DS,-VASc score after excluding the female gender component (1 point)

remained higher in women than men (4.63 vs 4.39, p<0.0001).

A total of 14,095 (5.9%) of these patients, without AF at baseline, were diagnosed as having
incident AF during a subsequent hospitalization over a follow-up of 7.9+11.5 months (Table
3). Patients with AF during follow-up were significantly older, had a higher proportion of

women, they had more CHA,;DS,-VASc score items and comorbidities than patient without
AF during follow-up, except for alcohol-related diagnoses and tobacco smoking witch were

more prevalent in the group without AF.

Univariate and independent predictors of incident AF are shown in Table 4 for the whole
population, in Table 5 for men and Table 6 for women. In the total population, most powerful
predictors of incident AF (HR >1.10) were older age, hypertension, heart failure, systemic
embolism, coronary artery disease, abnormal renal function, anaemia, lung disease, PM-ICD
implantation and valvular disease. Diabetes, vascular disease (composed of peripheral

vascular disease and myocardial infarction), cancer within the preceding 5 years,
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inflammatory disease and tobacco were associated significantly with a lower rate of AF
occurrence during follow-up. Results were similar when one analysed separately men and
women except for vascular disease (NS), systemic embolism (NS) and dyslipidaemia (HR
0.095, p=0.0483) in men and obesity (NS), abnormal renal function (NS) and anaemia (NS) in

women.

CHA;DS,-VASc score predicted subsequent hospital discharge with a new diagnosis of AF in
those patients with IS, without pre-existing AF at baseline (Tables 7, 8 and 9). Thus, the total
yearly incidence rate for AF for participants with IS was 8.9 per 100 person-years (figure 10).
Multivariable analysis indicated that increasing CHA,;DS,-VASc score was associated with
the risk of new onset (or previously undiagnosed) incident AF during follow-up (HR 1.43 CI

1.41-1.45, HR 1.48 CI 1.45-1.50 in men and HR 1.46 CI 1.44-1.49 in women) (Figure 2).

The annual incidence of AF increased in a stepwise fashion and reached 18.8% in patients
with CHA;DS,-VASc =9 (only women) and 20.1% for men (with CHA,;DS,-VASc =8)

(Table 10, 11 and 12). The total incidence was superior in women (9.8%) than in men (8.2%).

Receiver operating characteristic (ROC) curve analysis for prediction of AF by the CHA,DS,-
VASc score, showed an area under the curve (AUC) at 0.7025, with a sensibility of 68.3%, a
specificity of 62%, a positive predictive value of 10.1% and a negative predictive value of
96.9% for a cut off > 6. Diagnostic values were significantly similar between men and women

(Figure 3).

CHADS:; score could also predict AF occurrence with a non-significantly lower diagnosis

capacity than CHA,;DS,-VASc score (p = 0.5996) (Figure 4).
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Schnabel et al. built a risk-prediction tool for incident AF in the Framingham heart study *°
with a good model fit. Based on the “Framingham risk score of AF” items, we have calculated
a similar score. Some information was not available in our database as PR interval, age at
which significant cardiac murmur developed and age of heart failure. They were respectively
replaced by PM-ICD implantation, valvular disease and heart failure at the age of IS. ROC
curve for prediction capacity of AF after IS of this model-like shown an AUC = 0.69829, 95%
CI10.6965-0.7001, p<0.0001 without significant difference with CHA,DS,-VASc score (p =

0.5451).

Based on these considerations, we developed a new score integrating these new predictive
factors of AF after stroke. The weight of each item was determined according to the HR of the
multivariate analysis. Here is the detail of this score: congestive heart failure and age >75
years = 2 points; valvular disease and PM-ICD implantation = 1.5 points; age 6574 years,
hypertension and coronary artery disease =1 point; female gender, obesity, abnormal renal
function, anaemia, lung disease and systemic embolism = 0.5 point (Table 13). The annual
incidence of AF according to our score is shown table 14. Comparison of

ROC curves analysis showed a significantly better ability than CHA,;DS,-VASc score (p <
0.0001) and “Framingham-like” score (p < 0.0001) to predict AF after IS (AUC: 0.7557, 95%
CI1 0.7540-0.7574, p<0.0001) (figure 5). Predictive ability of the score was significantly

higher in men than in women (AUC: 0.76557 VS 0.74742, p=0.0230).

Moreover, of the 336,291 patients with a known rhythmic status before and after IS, 226,364

(67.3%) had no AF, 95,832 (28.5%) had known AF and 14,095 (4.2%) had new AF (Table
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15). Patients with newly diagnosed AF during follow-up were significantly older, more often
women, had more CHA,DS,-VASc items, and more comorbidities except for alcohol-related

diagnoses and tobacco smoking. They also had more frequent history of previous TIA.

DISCUSSION

Our results confirm that IS was associated with substantially increased risk of AF among
individuals with higher CHADS, and/or CHA,DS,-VASc scores, as previously found *'.
CHADS; and CHA,DS,-VASc scores had no significant difference in the ability to predict
AF diagnosed after IS, after comparison of C statistics. Using these simple risk stratification
tools, assessed in primary care, might be relevant to define exploration strategies for AF

screening and subsequent patient management.

The CHADS; and CHA,DS,-VASc scores are validated tools to estimate the risk of stroke or
systemic thromboembolism in patients with documented AF. These scores have been shown
interesting in other applications. Indeed, pre-stroke CHADS, and CHA,DS,-VASc scores are
also associated with neurological outcomes, long-term mortality, stroke recurrence and
cardiovascular events in IS patients with and without AF °*°3 Previously, CHADS, and
CHA,DS;,-VASc scores were useful in predicting the risk of incident AF in a large population
without * and after IS *'. However, there are only few tools integrating multiple risk factors
to establish an individual’s absolute risk of incident AF post-stroke while risk factors such as
ageing, diabetes mellitus, hypertension, obesity, and cardiovascular disease, including
alterations in cardiac structure and function consistently predispose individuals to AF >+,

These considerations may help us for the post-stroke antithrombotic management in

secondary prevention by targeting patients at highest risk of AF.
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Many components of the CHADS,; and CHA,;DS,-VASc scores are associated with higher
prevalence of AF. Consistently reported risk indicators of AF in previous studies were sex,
advancing age, body mass index, hypertension, heart failure, myocardial infarction and

. 21,34
valvular heart disease 2'**3¢,

Conversely, some characteristics are risk indicators of the other causes of IS defined in the
TOAST Classification °. Indeed, smoking and diabetes, though consistently related to incident
AF " are less strongly associated with AF than with other cardiovascular diseases. It is
relatively well established that patients with diabetes more frequently have AF *"**° but the
causality link between diabetes and AF has been debated because of the frequent association
with hypertension and obesity. Incident AF in diabetic patients would be mediated by insulin

41,42
**_In several cohort

resistance which is also responsible for hypertension and obesity
analyses, diabetes and active smoking were less frequent in patients with cardioembolic
stroke than in patients with other causes of IS *******. This suggests that IS in patients with
diabetes or smoking could rather be caused by other mechanism such as large artery or small
vessel pathology. Vascular disease was associated with a lower AF incidence, which might be
explained by the composite nature of the criterion. We may hypothesize that peripheral
vascular disease is more likely to be associated with large artery pathology, that coronary
artery disease including myocardial infarction have a higher association with cardioembolic
IS *, and that pooling both makes a lower association with AF occurrence. Active or recent
cancer was also significantly associated with no AF during follow-up after IS. Some authors
suggest that cancer could be an aetiology of IS because of hypercoagulable state (high D-

dimer levels) and vascular lesions dues to radiation and chemotherapy explaining the high

rate of cryptogenic stroke in this population ****. About inflammato diseases, they were
ryptog pop ry y
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significantly associated with no AF occurrence possibly by the involvement of

hypercoagulable state or increased atherothrombosis *°.

We found that PM-ICD implantation was an important and independent predictor of AF after
IS. Right ventricular pacing, in patients implanted for sinus node diseases or atrio-ventricular
block, adversely affects left atrial structure and function that may trigger AF >'®. The
mechanisms are not fully understood but are thought to relate to induced dyssynchrony, mitral
regurgitation secondary to papillary muscle dysfunction, and increased atrial pressure and size

which may be pro-arrhythmic >

. We were not able to analyse details in programming mode
for patients with PM or ICD in our study. However, one may suggest that sub-optimal dual-
chamber programming can result in non-physiological atrio-ventricular intervals and
subsequent dyssynchrony causing atrial and pulmonary vein distension similar to VVI pacing
63, Consequently, modern pacemaker algorithms witch significantly reduce ventricular pacing
when compared with conventional dual chamber pacing, reduces the incidence of progression
to persistent AF in patients with paroxysmal AF . Moreover, the site of right ventricular
pacing may affect the risk of AF ®. However, prevalence of subclinical atrial tachyarrhythmia
may be higher in patients with pace-makers because sinus-node dysfunction is associated with
an increased risk of atrial fibrillation **%. Furthermore, patients with atrioventricular-node
disease may be more likely to be asymptomatic when atrial tachyarrhythmia occurs, owing to
reduced atrio-ventricular conduction. PM and ICD also represent a useful tool in the screening
of AF by their detection of episodes of rapid atrial rate which are well correlates with

electrocardiographic documentation of AF, and this may be another explanation for these

results in our analysis °.
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Regarding gender differences, women were older and had more hypertension, congestive
heart failure, a higher CHA,DS,-VASc score, more anaemia, and valvular disease than men.
These characteristics are especially known as triggers of supra-ventricular arrhythmias, that
can explain why women were more prone to have known or newly diagnosed AF. Despite
these differences, many predictive criterions of AF were significant predictors in both groups.
AF occurs more often in women and the rate reached 55% in the group with known AF
possibly because women are more symptomatic allowing an earlier diagnosis of the

arrhythmia even if they have more paroxysmal AF "%,

Some authors suggested that newly diagnosed AF, after IS, may represent the consequence of
the brain damage that is induced by the IS rather than its cause ® and it has been speculated
that it may be related to imbalances of sympathetic and para- sympathetic activity with
resulting myocardial changes that have been observed particularly as a result of insular
ischemic lesions ". However, it is not known whether insular infarction is only a frequent
destination of cardiogenic emboli or truly triggers neurogenic AF. Patients with new AF have
more cardiovascular risk factors and comorbidities than patients with known AF or no AF. It
has already been found that pre-existing heart disease is a major cause of AF newly diagnosed
after IS "', Our results suggest that pre-existing comorbidities are the major cause of AF that
1s newly diagnosed after stroke. The fact that patients with so-called “new AF” more often
had a history of transient ischemic attack suggests that AF was previously unknown rather
than being “true” new-onset AF. An earlier diagnosis of AF may be relevant for stroke
prevention in these high risk patients. Intermittent ECG recordings for mass screening in the
STROKESTOP study "* revealed that 3% of patients aged of 75 to 76 years-old had unknown

AF and 5.1% untreated AF. The more they had cardiovascular risk factors as described above,
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the more they were prone to have AF. Making the diagnosis allowed to start oral

anticoagulant treatment in 3.7% of the screened population.

The CRYSTAL AF and EMBRACE with continuous monitoring indicated that AF was
relatively often detected early after stroke onset '>”. There was seemingly a higher rate of AF
detection in the 3 first months in the CRYSTAL-AF study and detection curve was quite flat
between the third and the sixth month. However, the longer term curve over 36 months was
not flat but actually linear, and not that dissimilar from our curves with incidence of AF over
45 months. However, unexpected low prevalence of AF after cryptogenic stroke has already

been reported ', but it was in a younger population with a lower CHADS, score.

Concerning the risk prediction score of incident AF built by Schnabel et al. in the
Framingham heart study *, echocardiographic information on cardiac structure and function
interestingly did not improve the risk function to a relevant extent. Prediction capacity of AF
after IS of our “Framingham-like” model was similar to CHA,DS,-VASc score. Adding new
predictive factors of AF after stroke helped us to build our post IS French score of AF, which
has shown a significantly better predictive ability than the already existing scores, with
significant differences between men and women (AUC: 0.766 VS 0.747, p=0.02). This may
be a non-negligible improvement compared to the CHA,DS,-VASc score, which however has

the advantage to be easily calculated and widely known in the cardiology community.

Potential clinical applications and perspectives

In agreement with previous findings *', we confirm that the CHADS, and the CHA,DS,-

VASc scores were significant predictors of AF after IS. Thus, it seems clear that we should
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actively track the diagnosis of AF when patients with IS and a high score exhibit symptoms of

cardiac arrhythmias.

We also found other clinical independent predictors of AF after IS that helped us to create a
new score with improved diagnostic ability than CHA,;DS,-VASc score. Higher scores
identify patients more likely to develop incident AF after IS, which may be asymptomatic.
When patients who have a high score and no previously documented AF exhibit acute
stroke/TTA, we may have to search silent AF more aggressively to reduce the risk of recurrent
ischemic events through appropriate and as early as possible anticoagulant therapies. Several
randomized controlled trials have shown the effectiveness of longer monitoring durations in
the detection of AF after cryptogenic IS '>"*°. Consequently, it has been proposed that
prolonged monitoring of heart rhythm becomes part of the standard care of patients with
cryptogenic stroke '*"*. Our score may help to target the population likely to benefit of such
monitoring with an insertable device or to propose early oral anticoagulation in patients with
IS of undetermined source with a high risk of AF, before AF itself is documented ’. Knowing
that only 35% of patient with diagnosed AF during IS have anticoagulant treatment after
hospital discharge "°. Another strategy is to treat and control the underlying diseases, such as
hypertension, coronary artery disease and heart failure, by statins or renin—angiotensin system
blockers, to prevent the occurrence of AF. This AF prevention by upstream therapy could
decrease the incidence of AF but its clinical relevance still deserves confirmation in
prospective trials. Whilst there are significant differences in comorbidities and possible
mechanisms of AF in men and women, the different strategies mentioned above would
probably need to be similarly proposed in both genders because most of our results were very

similar in both groups and because sex ratio of new AF after stroke was close to one.
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Otherwise, the national administrative database, the PMSI, is now integrated in the new
medical and administrative database called SNIIRAM (Systéme national d’information
interrégimes de 1’ Assurance Maladie) whose data would be more widely available now. This
will provide new information on outpatient care such as medications, medical procedures
(electrocardiogram, 24-hour Holter monitor), and some diagnoses (Affections Longue Durée).
It should be possible, with this new tool, to include AF diagnoses in outpatients and follow

the prescriptions of anticoagulation.

Study limitations
A main limitation of this study was inherent to its retrospective observational nature. Even

24,2
25 and used for

though the reliability of PMSI data has been verified previously
epidemiological purposes ', the analysis presents inherent potential information bias. The
study methodology possibly underestimated the true incidence of AF in this population and
may overestimate the importance of the components of the CHA,;DS,-VASc score and
comorbidities, which might predispose to hospitalization. Whether it indicates any potential
for modifying risk of developing AF is still speculative and should be confirmed
prospectively. Besides, the echocardiographic parameters were lacking in the present study
because they are not available in such a database. However, the goal of this study was to
confirm, with a larger population, whether simple risk tools were useful in predicting the risk
of new-onset AF in patients without obtaining more detailed information or performing
further examinations. In view of costs, use of echocardiography to predict risk of AF is
unlikely to be justifiable for screening in a large population. The occurrence of incident AF
was based on the diagnostic code registered by a responsible physician and was not further

checked externally. However, this was a common limitation also noted in most previous

studies. The analysis presents inherent potential for information bias. In particular, no
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information was available for medications, drug misuse, and international normalized ratios.
AF diagnoses in outpatients were not included that which could be corrected in the next
studies by using the national database SNIIRAM. Finally, arrhythmia monitoring such as 24-
hour Holter monitor or cardiac event recording was not routinely performed for every patient

to detect asymptomatic AF, and it may underestimate the true incidence of new-onset AF.

CONCLUSION

CHADS; and/or CHA,;DS,-VASc scores are simple risk tools for identifying patients at
higher risk of AF following IS among patients without known AF. Other risk factors,
particularly a history of pacemaker/defibrillator implantation, valvular disease, coronary
artery disease and lung disease, kidney disease or anaemia are associated with AF onset after
IS. From these results, we developed a new score with better diagnostic ability than
previously describes tools. Importantly, women were more prone to have a history of previous
known AF than men but the incidence of new AF and its predictors were not gender related.
Strategies aimed at preventing AF early during the course after IS or at better diagnosing

incident AF in prevention of IS should be based on these simple predictive tools.
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Table 1. Baseline characteristics of the patients with ischemic stroke and no known AF at
baseline.

Variables Study population, n=240,459
Age, years 71.2£15.5
Age >75 years old, n (%) 120,537(50.2%)
Gender (female), n (%) 114,348(47.6%)
Underlying diseases, n (%)
Hypertension 152,790(63.5%)
Diabetes mellitus 55,060(22.9%)
Congestive heart failure 39,423(16.4%)
Vascular disease 77,543(32.3%)
CHA;,;DS,-VASc score, n (%)
Score=2 17,153(7.1%)
Score=3 33,789(14.1%)
Score=4 40,492(16.9%)
Score=5 53,181(22.1%)
Score=6 52,346(21.8%)
Score=7 30,075(12.5%)
Score=8 11,095(4.6%)
Score=9 2,175(0.9%)
Comorbidities
Systemic embolism 7,068(2.9%)
Coronary artery disease 44,621(18.6%)
Obesity 24,972(10.4%)
Abnormal renal function 44,011(18.3%)
Liver disease 7,298(3%)
Anaemia 35,145(14.6%)
Lung disease 38,981(16.2%)
Cancer within preceding 5 years 40,456(16.8%)
Inflammatory diseases 15,656(6.5%)
Alcohol-related diagnoses 18,634(7.8%)
Thyroid disease 74,287(30.9%)
Dyslipidaemia 75,221(31.3%)
PM-ICD 8,844(3.7%)
Valvular disease 17,901(7.5%)

Tobacco smoking 30,255(12.6%)




Table 2. Baseline characteristics of the patients with ischemic stroke and no known AF at

baseline in men and women.

Variables Men Women p value
n=126,111 n=114,348

Age, years 68.3£14.5 74,2+16 <0.0001
Age >75 years old, n (%) 49,493(39.3%) 71,044(62.2%) <0.0001
Underlying diseases, n (%)

Hypertension 78,917(62.6%) 73,873(64.6%) <0.0001

Diabetes mellitus 31,558(25%) 23,502(20,6%) <0.0001

Congestive heart failure 20,129(16%) 19,294(16.9%) <0.0001

Vascular disease 48,252(38.3%) 29,291(25.6%) <0.0001
CHA;DS,-VASc score, n (%)

Score=2 17,153(13.6%) 0

Score=3 21,313(16.9%) 12,476(10.9%)

Score=4 28,068(22.3%) 12,424(10.9%)

Score=5 28,281(22.4%) 24,900(21.8%) 0.0001

Score=6 19,919(15.8%) 32,427(28.4%)

Score=7 9,123(7.2%) 20,952(18.3%)

Score=8 2,166(1.7%) 8,929(7.8%)

Score=9 0 2,175(1.9%)
Comorbidities
Systemic embolism 4,569(3.6%) 2,499(2.2%) <0.0001
Coronary artery disease 27,803(22.1%) 16,818(14.7%) <0.0001
Obesity 13,013(10.3%) 11,959(10.5%) 0.2620
Abnormal renal function 23,625(18.7%) 20,386(17.8%) <0.0001
Liver disease 4,644(3.7%) 2,654(2.3%) <0.0001
Anaemia 16,217(12,9%) 18,928(16.6%) <0.0001
Lung disease 23,094(18.3%) 15,887(13.9%) <0.0001
Cancer within preceding 5 years 24,364(19.3%) 16,092(14.1%) <0.0001
Inflammatory diseases 8,127(6.4%) 7,529(6.6%) 0.1648
Alcohol-related diagnoses 14,895(11.8%) 3,739(3.3%) <0.0001
Thyroid disease 39,228(31.1%) 35,059(30.7%) 0.0181
Dyslipidaemia 43,535(34.5%) 31,686(27.7%) <0.0001
PM-ICD 5,377(4.3%) 3,467(3%) <0.0001
Valvular disease 9,203(7.3%) 8,698(7.6%) 0.0039
Tobacco smoking 22,794(18.1%) 7,461(6.5%) <0.0001
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Table 3. Baseline characteristics of the patients with ischemic stroke and no known AF at

baseline according to AF occurrence during follow-up.

Variables AF during follow-up No AF during follow-up p value
n=14,095 n=226,364
Age, years 77.6£10.6 70.8£15.7 <0.0001
Age >75 years old, n (%) 9,755(69,2%) 110,782(49%) <0.0001
Gender (female), n (%) 7,082(50.3%) 107,266(47.4%) <0.0001
Underlying diseases, n (%)
Hypertension 11,745(83.3%) 141,045(62.3%) <0.0001
Diabetes mellitus 4,083(29%) 50,977(22.5%) <0.0001
Congestive heart failure 6,261(44.4%) 33,162(14.7%) <0.0001
Vascular disease 6,907(49%) 70,636(31.2%) <0.0001
CHA;,;DS,-VASc score, n (%)
Score=2 161(1.1%) 16,992(7.5%) <0.0001
Score=3 523(3.7%) 33,266(14.7%) <0.0001
Score=4 1,192(8.5%) 39,300(17.4%) <0.0001
Score=5 2,596(18.4%) 50,585(22.4%) <0.0001
Score=6 3,903(27.7%) 48,443(21.4%) <0.0001
Score=7 3,441(24.4%) 26,634(11.8%) <0.0001
Score=8 1,881(13.4%) 9,214(4.1%) <0.0001
Score=9 398(2.8%) 1,777(0.8%) <0.0001
Comorbidities
Systemic embolism 807(5.7%) 6,261(2.8%) <0.0001
Coronary artery disease 4,969(35.3%) 39,652(17.5%) <0.0001
Obesity 2,071(14.7%) 22,901(10.1%) <0.0001
Abnormal renal function 5,393(38.3%) 38,618(17.1%) <0.0001
Liver disease 593(4.2%) 6,705(3%) <0.0001
Anaemia 3,980(28.2%) 31,165(13.8%) <0.0001
Lung disease 3,661(26%) 35,320(15.6%) <0.0001
Cancer within preceding 5 3,056(21.7%) 37,400(16.5%) <0.0001
years
Inflammatory diseases 1,470(10.4%) 14,186(6.3%) <0.0001
Alcohol-related diagnoses 954(6.8%) 17,680(7.8%) <0.0001
Thyroid disease 6,040(42.9%) 68,247(30.2%) <0.0001
Dyslipidaemia 5,793(41.1%) 69,428(30.7%) <0.0001
PM-ICD 1,643(11.7%) 7,201(3.2%) <0.0001
Valvular disease 2,780(19.7%) 15,121(6.7%) <0.0001
Tobacco smoking 1,415(10%) 28,840(12.7%) <0.0001
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Table 4. Cox regression analysis for prediction of atrial fibrillation after ischemic stroke for

items constituting the CHA,DS,-VASc score and other baseline characteristics.

Univariate analysis

Multivariable analysis

Covariate HR(95%CI) P-value HR(95%CI)  P-value
Age 65-74 years 0.85(0.82-0.89) <0.0001 1.99 (1.87-2.12) <0.0001
Age >75 years 2.54 (2.45-2.63) <0.0001 2.86(2.70-3.02) <0.0001
Female gender 1.21 (1.17-1.25)  <0.0001 1.05(1.01-1.09)  0.0095
Hypertension 1.90 (1.81-1.98) <0.0001 1.24 (1.18-1.30) <0.0001
Diabetes 1.07 (1.04-1.11)  <0.0001  0.89 (0.85-0.92) <0.0001
Heart failure 2.99 (2.89-3.09) <0.0001 2.05(1.97-2.13) <0.0001
Peripheral vascular disease or 45 (1 37.1 46)  <0.0001 0.90 (0.85-0.94) <0.0001
myocardial infarction

Systemic embolism 1.37 (1.28-1.47) <0.0001 1.20(1.11-1.29) <0.0001
Coronary artery disease 1.70 (1.64-1.76) <0.0001 1.22 (1.15-1.28) <0.0001
Obesity 1.07 (1.02-1.12)  0.0064  1.05(1.00-1.11)  0.0460
Abnormal renal function 2.02 (1.96-2.09) <0.0001 1.12(1.07-1.17) <0.0001
Liver disease 1.01 (0.93-1.10)  0.7536  1.05(0.97-1.15)  0.2440
Anaemia 1.53 (1.47-1.58) <0.0001 1.10(1.06-1.15) <0.0001
Lung disease 1.42 (1.36-1.47) <0.0001 1.14(1.09-1.18) <0.0001
S:;‘;er within preceding 5 0.95(0.91-0.99)  0.007  0.92 (0.89-0.96)  0.0002
Inflammatory diseases 1.13 (1.07-1.20)  <0.0001 0.95(0.90-0.99) 0.0485
Alcohol-related diagnoses 0.66 (0.62-0.71)  <0.0001 0.96 (0.89-1.03) 0.2126
Thyroid disease 1.02 (0.99-1.06)  0.2086  0.97 (0.93-1.00) 0.0670
Dyslipidaemia 1.06 (1.03-1.10)  0.0005  0.97 (0.93-1.00) 0.0773
PM-ICD 2.67(2.53-2.81) <0.0001 1.56 (1.48-1.64) <0.0001
Valvular disease 2.41(2.31-2.51) <0.0001 1.44(1.37-1.51) <0.0001
Tobacco smoking 0.63 (0.59-0.66) <0.0001 0.92 (0.86-0.98) 0.0055
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Table 5. Cox regression analysis for prediction of atrial fibrillation after ischemic stroke for

items constituting the CHA,;DS,-VASc score and other baseline characteristics in men.

Univariate analysis

Multivariable analysis

Covariate HR(95%CI) P-value HR(95%CI)  P-value
Age 65-74 years 0.92 (0.87-0.98)  0.0043  1.79 (1.66-1.94) <0.0001
Age >75 years 242 (2.31-2.54) <0.0001 2.58(2.40-2.77) <0.0001
Hypertension 1.74 (1.63-1.84) <0.0001 1.17 (1.10-1.25) <0.0001
Diabetes 1.15(1.09-1.21)  <0.0001 0.93 (0.88-0.98) 0.0039
Heart failure 2.99 (2.85-3.14) <0.0001 1.99 (1.88-2.10) <0.0001
Peripheral vascular disease or 1.54 (1.47-1.61) <0.0001 0.94 (0.87-1.01) 0.0804
myocardial infarction

Systemic embolism 1.32(1.20-1.44) <0.0001 1.09 (0.98-1.19) 0.1021
Coronary artery disease 1.82 (1.73-1.91) <0.0001 1.21 (1.13-1.30) <0.0001
Obesity 1.17 (1.09-1.25) <0.0001 1.10(1.03-1.18) 0.0073
Abnormal renal function 2.17 (2.06-2.27) <0.0001 1.18(1.11-1.25) <0.0001
Liver disease 1.06 (0.96-1.18)  0.2503  1.06 (0.95-1.19) 0.2855
Anaemia 1.70 (1.62-1.79)  <0.0001 1.21 (1.15-1.28) <0.0001
Lung disease 1.51(1.43-1.59) <0.0001 1.17 (1.11-1.24) <0.0001
Cancer within preceding 5 1.05(0.99-1.10)  0.0884  0.94 (0.89-0.99) 0.0165
years

Inflammatory diseases 1.18 (1.09-1.27) <0.0001 0.97 (0.89-1.04) 0.3915
Alcohol-related diagnoses 0.73 (0.68-0.79)  <0.0001 0.96 (0.88-1.04) 0.2841
Thyroid disease 1.07 (1.02-1.12) ~ 0.0091  0.96 (0.91-1.10)  0.0758
Dyslipidaemia 1.07 (1.02-1.13) ~ 0.0034  0.95(0.90-0.99) 0.0483
PM-ICD 2.85(2.67-3.05) <0.0001 1.58(1.47-1.69) <0.0001
Valvular disease 242 (2.28-2.57) <0.0001 1.35(1.26-1.45) <0.0001
Tobacco smoking 0.73 (0.69-0.78)  <0.0001 0.93 (0.87-0.99) 0.0446
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Table 6. Cox regression analysis for prediction of atrial fibrillation after ischemic stroke for

items constituting the CHA,;DS,-VASc score and other baseline characteristics in women.

Univariate analysis

Multivariable analysis

Covariate HR(95%CI) P-value HR(95%CI)  P-value
Age 65-74 years 0.80 (0.75-0.86)  <0.0001 2.40 (2.15-2.68) <0.0001
Age >75 years 2.70 (2.55-2.85) <0.0001 3.32(3.02-3.67) <0.0001
Hypertension 2.08(1.95-2.22) <0.0001 1.30(1.21-1.39) <0.0001
Diabetes 1.02 (0.97-1.08)  0.4252  0.85(0.80-0.90) <0.0001
Heart failure 297 (2.84-3.11) <0.0001 2.11(2.00-2.22) <0.0001
Peripheral vascular disease or 1.41(1.34-1.48) <0.0001 0.86 (0.80-0.93) <0.0001
myocardial infarction

Systemic embolism 1.56 (1.40-1.74) <0.0001 1.36 (1.21-1.52) <0.0001
Coronary artery disease 1.70 (1.61-1.79)  <0.0001 1.22(1.12-1.32) <0.0001
Obesity 0.97 (0.91-1.04)  0.3486  1.03 (0.96-1.10) 0.4737
Abnormal renal function 1.91(1.82-2.00) <0.0001 1.06 (0.99-1.13) 0.0722

Liver disease 0.99 (0.86-1.13)  0.8772  1.03 (0.90-1.18) 0.6568

Anaemia 1.35(1.28-1.42) <0.0001 1.01 (0.96-1.07) 0.7463

Lung disease 1.37 (1.29-1.45) <0.0001 1.10(1.04-1.17) 0.0015

Cancer within preceding 5 0.87 (0.81-0.92) <0.0001 0.91 (0.86-0.97) 0.0044

years

Inflammatory diseases 1.08 (1.00-1.17)  0.0440 0.93 (0.86-1.00) 0.0641

Alcohol-related diagnoses 0.58 (0.50-0.68) <0.0001 0.88 (0.75-1.02) 0.0968

Thyroid disease 0.98 (0.94-1.03)  0.5147 0.98 (0.94-1.03) 0.4740

Dyslipidaemia 1.08 (1.03-1.14) 0.001 0.98 (0.93-1.03) 0.4215

PM-ICD 2.55(2.35-2.77) <0.0001 1.54(1.41-1.67) <0.0001
Valvular disease 2.39(2.26-2.54) <0.0001 1.54(1.43-1.65) <0.0001
Tobacco smoking 0.46 (0.41-0.52) <0.0001 0.86 (0.75-0.97) 0.0164
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Table 7. Hazard ratio of new onset atrial fibrillation in patients with ischemic stroke with

different CHA,DS,-VASc scores (in comparison to the patients with score of two).

Number of Number of Hazard 95 CI p Value
Patients * new onset AF ratio
(N=240,3006) (N=14,095)

CHA;DS,-VASc score
2 (reference) 17,153 161 - - -
3 33,789 523 1.36 1.14-1.62 0.001
4 40,492 1,192 2.47 2.09-2.91 | <0.0001
5 53,181 2,596 4.02 3.43-4.71 | <0.0001
6 52,346 3,903 5.61 4.79-6.57 | <0.0001
7 30,075 3,441 7.82 6.68-9.16 | <0.0001
8 11,095 1,881 10.27 | 8.74-12.06 | <0.0001
9 2,175 398 10.75 | 8.95-12.91 | <0.0001

* Calculation of CHA,;DS,-VASc score was impossible in 153 patients because age was

missing.
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Table 8. Hazard ratio of new onset atrial fibrillation in patients with ischemic stroke with

different CHA,DS,-VASc scores (in comparison to the patients with score of two) in men.

Number of Number of Hazard 95 CI p Value
Patients * new onset AF ratio
(N=126,023) (N=7,013)

CHA;DS,-VASc score
2 (reference) 17,153 161 - - -
3 21,313 429 1.76 1.46-2.1 | <0.0001
4 28,068 935 2.77 2.34-3.28 | <0.0001
5 28,281 1,717 4.33 3.68-5.09 | <0.0001
6 19,919 1,940 6.13 5.22-7.2 | <0.0001
7 9,123 1,368 8.74 7.42-10.29 | <0.0001
8 2,166 463 11.7 9.78-14 | <0.0001

“ Calculation of CHA,;DS,-VASc score was impossible in 88 patients because age was

missing.
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Table 9. Hazard ratio of new onset atrial fibrillation in patients with ischemic stroke with

different CHA,DS,-VASc scores (in comparison to the patients with score of three) in

women.

Number of Number of | Hazard 95 CI p Value
Patients * new onset AF | ratio
(N=114,283) | (N=7,082)

CHA;DS,-VASc score
3 (reference) 12,476 94 - - -
4 12,424 257 2.63 2.07-3.33 | <0.0001
5 24,900 879 5.26 4.25-6.51 | <0.0001
6 32,427 1,963 7.71 6.27-9.49 | <0.0001
7 20,952 2,073 10.9 8.87-13.41 | <0.0001
8 8,929 1,418 14.73 | 11.96-18.15 | <0.0001
9 2,175 398 16.05 | 12.82-20.10 | <0.0001

“ Calculation of CHA,;DS,-VASc score was impossible in 65 patients because age was

missing.
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Table 10. Incidence (per 100 person-years) of atrial fibrillation in patients with different

CHA,DS,-VASc scores.

Number of new | Number of
onsot AF patients Person-years Incidence *

CHA;DS,-VASc score

2 161 17,153 8,076 2

3 523 33,789 19,401 2.7
4 1,192 40,492 24,633 4.8
5 2,596 53,181 33,460 7.8
6 3,903 52,346 36,642 10.7
7 3,441 30,075 23,709 14.5
8 1,881 11,095 10,383 18.1
9 398 2,175 2,120 18.8
Total 14,095 240,306 ° 158,401 ° 8.9

* AF cases per 100 person-years of follow-up.

® Calculation of CHA,DS,-VASc score was impossible in 153 patients because age was

missing.
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Table 11. Incidence (per 100 person-years) of atrial fibrillation in patients with different

CHA,DS,-VASc scores in men.

Number of new | Number of
Person-years Incidence *
onset AF patients

CHA,DS,-VASc score

2 161 17,153 8,076 2
3 429 21,313 12,362 3.5
4 935 28,068 17,215 5.4
5 1,717 28,281 20,622 83
6 1,940 19,919 16,881 11.5
7 1,368 9,123 8,538 16
8 463 2,166 2,303 20.1
Total 7,013 126,023 ° 85,997° 8.2

* AF cases per 100 person-years of follow-up.

® Calculation of CHA,DS,-VASc score was impossible in 88 patients because age was

missing.
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Table 12. Incidence (per 100 person-years) of atrial fibrillation in patients with different

CHA,DS,-VASc scores in women.

Number of new | Number of
Person-years Incidence *
onset AF patients

CHA;DS,-VASc score

3 94 12,476 7,049 1.3
4 257 12,424 7,423 3.5
5 879 24,900 12,844 6.8
6 1,963 32,427 19,754 9.9
7 2,073 20,952 15,155 13.7
8 1,418 8,929 8,081 17.6
9 398 2,175 2,121 18.8
Total 7,082 114,283° 72,427° 9.8

* AF cases per 100 person-years of follow-up.

® Calculation of CHA2DS2VASc score was impossible in 65 patients because age was

missing.
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Table 13. Details of items constituting our post IS French score

- Obesity

- Abnormal renal function
- Anaemia

- Lung disease

- Systemic embolism

New score risk factors Points
- Congestive heart failure +2
- Age >75 years
- Valvular disease +1.5
- PM/ICD implantation
- Age 65-74 years +1
- Hypertension
- Coronary artery disease
- Female gender +0.5
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Table 14. Incidence (per 100 person-years) of atrial fibrillation in patients with different post

IS French scores.

Number of new | Number of .
) Person-years Incidence *
onset AF patients

Post IS French score

<3 2,272 116,921 65,169 3.5

>3 -<6 6,880 98,194 68,625 10

>6 - <9 4,348 23,107 22,169 19.6

>9 595 2,084 2,445 24.3
Total 14,095 240,306 ° 158,401° 8.9

* AF cases per 100 person-years of follow-up.

® Calculation of our post IS French score was impossible in 153 patients because age was

missing.
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Table 15. Baseline characteristics of the patients with ischemic stroke and known AF at

baseline according and new AF during follow-up.

Variables No AF Known AF New AF Known VS New
n=226,364 n=95,832 n=14,095 AF
P Value
Age, years 70.7+15.7 80.4+9.8%* 77.6£10.6* <0.0001
Age >75 years old, n (%) 110,782(49%) 74,588(77.8%)*  9,755(69.2%)* <0.0001
Gender (female), n (%) 107,266(47.4%)  52,998(55.3%)*  7,082(50.3%)* <0.0001
Underlying diseases, n (%)
Hypertension 141,045(62.3%)  71,078(74.2%)*  11,745(83.3%)* <0.0001
Diabetes mellitus 50,977(22.5%) 23,038(24%)* 4,083(29%)* <0.0001
Congestive heart failure 33,162(14.7%) 39,935(41.7%)*  6,261(44.4%)* <0.0001
Vascular disease 70,636(31.2%) 37,892(39.5%)* 6,907(49%)* <0.0001
CHA,DS,-VASc score, n (%)
Score=2 16,992(7.5%) 1,174(1.2%)* 161(1.1%)* <0.0001
Score=3 33,266(14.7%) 3,337(3.5%)* 523(3.7%)* <0.0001
Score=4 39,300(17.4%) 9,039(9.4%)* 1,192(8.5%)* <0.0001
Score=5 50,585(22.4%) 19,046(19.9%)*  2,596(18.4%)* <0.0001
Score=6 48,443(21.4%) 26,519(27.8%)*  3,903(27.7%)* <0.0001
Score=7 26,634(11.8%) 22,632(23.6%)*  3,441(24.4%)* <0.0001
Score=8 9,214(4.1%) 11,532(12%)* 1,881(13.4%)* <0.0001
Score=9 1,777(0.8%) 2,553(2.7%)* 398(2.8%)* <0.0001
Comorbidities
Systemic embolism 6,261(2.8%) 4,758(5%)* 807(5.7%)* 0.0001
Coronary artery disease 39,652(17.5%) 27,315(28.5%2* 4,969(35.3%)* <0.0001
Transient ischaemic attack 22,853(10.1%) 9,508(9.9%) 2,075(14.7%)* <0.0001
Obesity 22,901(10.1%) 10,795(11.3%)*  2,071(14.7%)* <0.0001
Abnormal renal function 38,618(17.1%) 31,783(33.2%)*  5,393(38.3%)* <0.0001
Liver disease 6,705(3%) 3,339(3.5%)* 593(4.2%)* <0.0001
Anaemia 31,165(13.8%) 20,908(21.8%)*  3,980(28.2%)* <0.0001
Lung disease 35,320(15.6%) 23,046(24.1%)* 3,661(26%)* <0.0001
Cancer within preceding 5 37,400(16.5%) 16,401(17.1%)*  3,056(21.7%)* <0.0001
years
Inflammatory diseases 14,186(6.3%) 8,450(8.8%)* 1,470(10.4%)* <0.0001
Alcohol-related diagnoses 17,680(7.8%) 4,764(5%)* 954(6.8%)* <0.0001
Thyroid disease 68,247(30.2%) 35,274(36.8%)*  6,040(42.9%)* <0.0001
Dyslipidaemia 69,428(30.7%) 26,516(27.7%)*  5,793(41.1%)* <0.0001
PM-ICD 7,201(3.2%) 11,015(11.5%)*  1,643(11.7%)* 0.5724
Valvular disease 15,121(6.7%) 17,280(18%)* 2,780(19.7%)* <0.0001
Tobacco smoking 28,840(12.7%) 5,484(5.7%)* 1,415(10%)* <0.0001

* p<0.0001 VS No AF
Tp=0,1323 VS No AF
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Supplemental Table. Baseline characteristics of the patients with ischemic stroke from 2008

to 2012.
Variables Study population, n=418,601
Age, years 72.9+14.6

Age >75 years old, n (%)
Gender (female), n (%)
Atrial fibrillation
Underlying diseases, n (%)
Hypertension
Diabetes mellitus
Congestive heart failure
Vascular disease
CHA;,;DS,-VASc score, n (%)
Score=2
Score=3
Score=4
Score=5
Score=6
Score=7
Score=8
Score=9
Comorbidities
Systemic embolism
Coronary artery disease
Obesity
Abnormal renal function
Liver disease
Anaemia
Lung disease

Cancer within preceding 5 years

Inflammatory diseases
Alcohol-related diagnoses
Thyroid disease

PM-ICD

Valvular disease

Tobacco smoking

242,957(58.1%)
207,929(49.7%)
136,130(32.5%)
276,414(66%)
97,188(23.2%)
99,835(23.9%)
143,740(34.3%)

22,460(5.4%)
45,884(11%)
62,138(14.9%)
91,167(21.8%)
97,965(23.4%)
65,188(15.6%)
27,874(6.7%)
5,748(1.4%)

14,627(3.5%)
90,209(21.6%)
43,217(10.3%)
94,545(22.6%)
13,030(3.1%)
68,708(16.4%)
77,473(18.5%)
70,680(16.9%)
29,057(6.9%)
28,658(6.9%)
132,584(31.7%)
24,837(5.9%)
42,955(10.3%)
43,300(10.3%)
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336,291 patients with

IS and known rhythm

status @ from 2009 to
2012

95,832 patients with
known AF at baseline

240,459 patients with
no known AF at
baseline

CHAzDSZ'VASC

and CHADS, score
were calculated

226,364 patients with
no AF during follow-
up

14,095 patients with
AF during follow-up

?Sinus rhythm or AF

Figure 1. Flow chart of the study patients. AF indicates atrial fibrillation; CHA,DS,-VASc,
congestive heart failure, hypertension, age >75 years (doubled), diabetes mellitus,
stroke/transient ischemic attack (doubled), vascular disease, age 65-74 years, and sex category
(female); and IS, ischemic stroke; CHADS?2 indicates congestive heart failure, hypertension,
age >75 years, diabetes mellitus, stroke/transient ischemic attack (doubled).
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Figure 2. The Kaplan—Meier curves demonstrated that patients with ischemic stroke and
higher CHA,;DS,-VASc scores were associated with a higher rate of new-onset atrial
fibrillation (AF) during the follow-up period in all patients (A), in men (B) and women (C).
CHA;DS,-VASc indicates congestive heart failure, hypertension, age >75 years (doubled),
diabetes mellitus, stroke/transient ischemic attack (doubled), vascular disease, age 6574
years, and sex category (female); and CI, confidence interval.
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Figure 3. ROC Curves of CHA,;DS,-VASc score in prediction of new onset of AF after
stroke in all patients (A), in men (B) and women (C). CHA,DS,-VASc indicates congestive
heart failure, hypertension, age >75 years (doubled), diabetes mellitus, stroke/transient
ischemic attack (doubled), vascular disease, age 65—74 years, and sex category (female);
AUC, area under curve and CI, confidence interval.
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Figure 4. ROC Curve (A) and Kaplan—Meier curves (B) of CHADS; score in prediction of
new onset of AF after stroke in all patients. CHADS; indicates congestive heart failure,
hypertension, age >75 years, diabetes mellitus, stroke/transient ischemic attack (doubled);
AUC, area under curve and CI, confidence interval.
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Figure 5. ROC Curve (A) and Kaplan—Meier curves * (B) of our post IS French score in all

patients.

* Calculation of our post IS French score score was impossible in 153 patients because age

was missing.
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Résumé :

Introduction : La fibrillation atriale (FA) est une cause importante d’accidents vasculaires cérébraux ischémiques (AVCi).
Certains scores comme le CHA,;DS,-VASc permettent d’identifier les patients a risque de faire de la FA dans les suites d’un
AVCi chez les patients sans FA connue. Nous avons cherché d'autres facteurs prédictifs indépendants de survenue de FA et
comparé ces caractéristiques selon le sexe.

Meéthodes : Cette étude de cohorte longitudinale francaise a été fondée a partir d’une base de données nationale couvrant les
soins hospitaliers de 2009 a 2012 pour l'ensemble de la population.

Résultats : Sur les 336 291 patients ayant un AVCi de 2009 a 2012, 240 459 (71,5%) n’avaient pas de FA initialement. 14 095
(5,9%) de ces patients ont développé de la FA au cours d'un suivi moyen de 7,9 + 11,5 mois (incidence de 8,9% pour 100
personnes-années). La plupart des items constituants le score CHA,DS,-VASc étaient des facteurs prédictifs indépendants de
diagnostic ultérieur de FA. Les principaux nouveaux prédicteurs étaient I’implantation de pacemaker/défibrillateur (OR 1,56,
IC 95% 1,48-1,64), les valvulopathies (OR 1,44, IC 95% 1,37-1,51), les coronaropathies (OR 1,22, IC 95% 1,15-1,28), les
maladies pulmonaires chroniques (OR 1,14, IC 95% de 1,09-1,18), I’insuffisance rénale (OR 1,12, IC 95% 1,07-1,17) et
I'anémie (OR 1,10, IC 95% 1,06-1,15) sans grande différence entre les hommes et les femmes. A partir de ces résultats, nous
avons développé un nouveau score ayant une meilleure capacité diagnostic que le score CHA,DS,-VASc dans I’identification
des patients a haut risque de FA dans les suites d’un AVCi.

Conclusion : De nouveaux facteurs prédictifs, cardiaques et extracardiaques, étaient associés a 1’apparition de FA dans les
suites d’un AVCi, sans différence entre les hommes et les femmes. Nous avons, a partir de ces conclusions, établi un nouveau
score de risque identifiant les patients a risque de survenue de FA aprés un AVCi avec une meilleure capacité diagnostic que
les scores décrits précédemment.
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