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Clinical significance

Cardiovascular events were the most common caugeath (54% of cases) in a large study
of hospitalized patients with atrial fibrillation.

Fatal stroke or fatal bleeding each accounted %6107 all deaths.

The strongest predictors of overall death were paent atrial fibrillation, heart failure
(whether with decreased or with preserved ejedtiaction), previous bleeding and renal
failure.

Oral anticoagulant use was independently associateca lower risk of all-cause mortality,

cardiovascular mortality, and non-cardiovasculartaiiy.



ABSTRACT
Background: Atrial fibrillation is associated with a higher mality, but causes of death of atrial

fibrillation patients and their specific predictdrave been less well defined. We aimed to
identify the causes of death among atrial fibiidlatpatients and secondly, clinical predictors for
the different modes of deaths.

M ethods: Patients diagnosed with atrial fibrillation ifaur-hospital institution between 2000
and 2010 were identified. During a follow-up of 92982 days (median 456, interquartile 10-
1584), 1253 deaths were recorded (yearly rate 5.5%)

Results: Cardiovascular deaths accounted for 54% and natiesascular in 43%. The three

main causes of death were heart failure (29%)ctide (18%) and cancer (12%). Fatal stroke or
fatal bleeding each accounted for 7% of all dealsmultivariate analysis, the strongest
predictors of death were permanent atrial fibiidliat heart failure (whether with decreased or
with preserved ejection fraction), previous blegdamd renal failure, which were independently
associated with an increase in the risk of all eausrtality (35%, 78%, 42% and 79%
respectively), cardiovascular mortality (43%, 129%6% and 93%) and non-cardiovascular
mortality (21%, 45%, 40% and 50%). Oral anticoagulsse was independently associated with a
lower risk of all-cause mortality (hazard ratio[HRB2, 95% confidence interval [Cl] 0.54-0.71,
p<0.0001), cardiovascular mortality (HR 0.60, 95%9C19-0.72p<0.0001), and non-
cardiovascular mortality (HR 0.60, 95%CI 0.49-0.340.0001).

Conclusions. The majority of deaths were related to a cardiowks origin and heart failure was
the most common cause of death in atrial fibritlatpatients. Despite the high risk of stroke
associated with atrial fibrillation, only 7% diexbin stroke. Optimization of management of any
underlying heart disease and associated comorsdstiould be a relevant therapeutic target to

reduce total mortality in atrial fibrillation pahés.
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INTRODUCTION

Atrial fibrillation is the most common sustainedhaithmia and significantly increases mortality
and morbidity, and impairs quality of life. Straieg to reduce overall atrial fibrillation-related
mortality are focused on the prevention of thrommbbelism. Indeed, oral anticoagulation with
the Vitamin K antagonists (VKA, eg. warfarin) sifioantly reduce stroke and systemic
embolism by 64% compared to placebo or controlhoaigh all-cause mortality is also
significantly reduced by 26% The development of non vitamin-K oral anticoagtsa(NOACs)

which are simpler to use, and at least as effe@na safe as vitamin K antagonist (VKA) may

provide additional reductions in morbidity and nadity in this populatiorf.

However, patients with atrial fibrillation often Ve several cardiovascular risk factors, structural
heart disease, and comorbidities, all of which icanease mortality~". Thus, besides the risk of
fatal hemorrhage conferred by anti-thrombotic thgrdhe causes of death (and their predictors)
in patients with atrial fibrillation are less welefined. ldentifying causes of death and their
predictors in patients with atrial fibrillation rucial in enabling the development of effective
targeted interventions and reducing overall mdstah this population. The objective of this
study was to identify the causes of death amongl ditorillation patients and secondly, clinical

predictors for the different modes of deaths.



METHODS

We included all patients with a diagnosis of atfilatillation seen in the cardiology department in
our institution between January 2000 and Decemb&€*2 Atrial fibrillation was defined on the
electrocardiogram by the replacement of considentaves by rapid oscillations or fibrillatory
waves that vary in amplitude, shape, and timingoested with an irregular, often rapid
ventricular response. Patients’ characteristiceevafatained from the records of our institution’s
computerized codification system for each pati&xtensive information was collected on date
of admission, discharge, diagnosis, clinical pres@n, comorbidities, medication and
subsequent hospitalization or outpatient visit.idPd$ entered into the study on their first
cardiology encounter during the study period withnia& fibrillation. For each patient, the
thromboembolic risk was estimated at the time afyeimto the study using the CHRS,-VASC
(acronym for Congestive heart failure, Hypertensidwge >75 years (doubled), Diabetes,
Stroke/TIA/thromboembolism (doubled), Vascular dse (prior myocardial infarction,
peripheral artery disease, or aortic plaque), Ap&@4 years, Sex category [female]) score and the
haemorrhagic risk using the HAS-BLED (acronym foypértension, abnormal renal/liver
function, stroke, bleeding history or predispositiolabile INR, elderly, drugs/alcohol
concomitantly) bleeding risk score. The SAMe,RT (acronym for Sex, Age <60 years; Medical
history [at least 2 of the following: hypertensiatiabetes, coronary artery disease/myocardial
infarction, peripheral arterial disease, congestingart failure, previous stroke, pulmonary
disease, hepatic or renal disease]; Treatmentrdictieg drugs, eg, amiodarone for rhythm
control] [all 1 point]; current Tobacco use (2 psinand Race [non-Caucasian; 2 points]) score
was used to predict poor INR control in patientshwtrial fibrillation treated with VKA™

None of the patients were treated with NOAC dutlmg study period.



During follow-up, deaths from all causes and evaitinterest were recorded whenever they
occurred in our institution, which includes a tatd¥ hospitals covering all medical and surgical
specialties. Our hospital covers an area of 4008 &nd a population of 400.000 inhabitants and
is the only public institution in the area. In dilah, mortality data were obtained using a search
tool from a dedicated website for the Région Centre

(http://nrco.lanouvellerepublique.fr/dossiers/néomex.php). The causes of death occurring in

the University Hospital of Tours were collectedailngh computerized hospitalization reports. For
those that occurred outside our institution, thegravcollected by telephone from treating
physicians, retirement homes or families. Mode e&tdl was adjudicated based on medical
reports and autopsy reports or death certificatesmmavailable. This information was reviewed
by 2 investigators and causes of death were adjteticafter consideration of all the available
information, and according to the following presfied groups: cardiovascular,

noncardiovascular, as well as unknown when theityuafl the information could not allow the

investigators to appropriately identify cause cditie

The study was approved by the institutional revievard of the Pole Coeur Thorax Vaisseaux
from the Trousseau University Hospital, on Decemhe2010 and registered as a clinical audit.
Ethical review was therefore not required. Patieohsent was not sought. The study was
conducted retrospectively, patients were not in#dlin its conduct, and there was no impact on

their care.

Statistical analysis

Patient characteristics are reported as percentagesthe mean * standard deviation (SD).
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Comparisons between groups were made using chresqiests for comparing categorical
variables and the Student t test or non-paramélricskal Wallis test were appropriate for
continuous variables. Cumulative incidence rategwdnts were calculated for all patients by
subgroups of interest. A Cox proportional hazamtgession model was used to calculate the
hazard ratio (HR) of predictive factors and th&#®confidence interval (Cl) for the incidence of
events. The proportional hazard assumption waskeleby plotting the log-log Kaplan Meier
curves. A p-value < 0.05 was considered statisyicagnificant. Statistical analysis was carried

out with the Statview 5.0 software (Abacus Concepeskley, CA, USA).

RESULTS

A total of 8,962 patients with atrial fibrillationvere included between January 2000 and
December 2010. During a follow-up of 929 + 1082 gigmedian 456, interquartile 10-1584),

1294 patients died (14%, yearly rate of death 5.886) 97% of causes of death were identified.

Patient characteristics

Patients who died during follow-up were older, wenere frequently with permanent atrial
fibrillation and had higher CHMS,-VASc score, HASBLED score and SAMeJR; score
(Table 1).. Among patients with heart failure, 5h&ed ischemic etiology and among those with
left ventricular ejection fraction measured in thprevious months with either echocardiography
or angioscintigraphy, there were 34% with reducst Ventricular ejection fraction <40% and
24% with ejection fraction 40-49%. In patients withart failure, 52% were treated with beta-
blockers (59% in those with ejection fraction <4%% in those with ejection fraction 40-49%

and 43% in those with ejection fractie®0%. Among patients who died during the follow-up,
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there was a higher prevalence of patients withousricardiovascular comorbidities, as well as
alcohol abuse and active smoking. The proportiopatients with coronary artery disease, heart
failure (whether with decreased or preserved eactiaction) and those with a left ventricular
ejection fraction <40% was higher among the pagielgad at the end of follow-up Non-use of
antithrombotic therapy was higher, and the proparf patients on VKA was lower, among
those who died during follow-up. The proportionpattients on beta-blockers was higher among

the patients alive at the end of follow-up.

Causes of death and impact of prescription of VKA
Among the 1,294 causes of death identified, 6994)bdere cardiovascular and 552 (43%) non-
cardiovascular. Heart failure was the primary caofeardiovascular deaths (29.2%) whereas

infection (17.6%) was the primary cause of non-icaakcular deaths (Figure 1, Table 2).

After adjustment for age, sex, characteristicstoélefibrillation (permanent or non-permanent),
comorbidities and treatments, the prescription KAMvas independently associated with a lower
overall mortality, cardiovascular mortality and nreoardiovascular mortality (risk reduction of
38%, 40% and 40%) (Table 3). Among cardiovasculeatlts, prescription of VKA was
associated with a non-significantly lower risk fatal stroke in our cohort. Central nervous
system fatal hemorrhage was not independently dinah prescription of VKA. VKA use was
also associated with a lower risk of vascular evesnich as fatal pulmonary embolism or fatal

aortic syndrome.

Among non-cardiovascular death, prescription of VKAs independently associated with a

higher risk of fatal trauma (245%). This highelkngas not significant for deaths from cerebral

9



trauma but was significant for other trauma-relatedths (Table 3).

Independent predictors of the main causes of death

Besides age and male gender, the presence of pemiratnial fibrillation, heart failure (whether
with systolic dysfunction or with preserved ejentiwaction, and with ischemic or non-ischemic
etiology), previous major bleeding and renal faluvere independently associated with an
increase in the risk of overall mortality (35%, 7842% and 79% respectively), cardiovascular
mortality (43%, 129%, 46% and 93%) and non-cardsouar mortality (21%, 45%, 40% and

50%) (Table 4).

Death due to heart failure was independently aategti with permanent atrial fibrillation,
coronary artery disease, previous heart failureefidr with decreased or with preserved ejection
fraction), previous acute coronary syndrome, réaiddire or left bundle branch block. Of note,
use of beta-blockers was associated with a 22%edserin the risk of death related to heart
failure. Death due to sudden cardiac death waemnt#ently associated with older age, history
of heart failure (whether with decreased or witksgrved ejection fraction), and renal failure

(Table 5).

There were more permanent atrial fibrillation patsewho died due to a fatal stroke, and as
expected, age and CHBS,-VASc scores were significant predictors of fatbke. For fatal

bleeding, HASBLED score, age and renal failure weelictors on the unadjusted analysis, but
only age was significant predictor for more fatdedsls on adjustment. Patients with a

prescription of VKA had lower risk of death frontdableeding (Table 6).
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DISCUSSION

In our cohort, the three main causes of death Wegat failure (29%), infections (18%) and
cancer (12%), whilst stroke and hemorrhagic-relatbghths each only contributed for
approximately 7% of causes of death. Second, tesepce of permanent atrial fibrillation, heart
failure (whether with decreased or with preserviedten fraction), previous bleeding and renal
failure were all independently associated with acrease in the risk of all cause mortality,
cardiovascular mortality and non-cardiovascular taliy. Third, oral anticoagulant use was

independently associated with a lower risk of nidyta

Our work is the first to detail the causes of mitgtaand identified independent predictors of the
main causes of death in a large population of eesedl and well characterized patients with
atrial fibrillation.

The identification of these predictors for the sfieenode of death may help to develop effective

targeted interventions in order to reduce ovetakkfibrillation-related mortality.

VKA use was independently associated with a deeregasverall mortality during follow-up, as
was previously suggested for patients seen in raimim trials®. While 24% of patients who
died did not receive thromboprophylaxis in our adhthe distribution of causes of death in our
cohort was different (with lower rates of cardiomalar deaths and fatal strokes) than that seen in
the RE-LY analysis®. The latter was a selected clinical trial popwalatin which all patients

were receiving anticoagulant therapy.

Our work suggests that anticoagulation is perhagighe only consideration amongst strategies
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for the reduction of atrial fibrillation-related mtality, and we should also target comorbidities
associated with atrial fibrillation. Indeed, we fmuthat heart failure (whether with decreased or
with preserved ejection fraction) increased risk avierall mortality (78%), cardiovascular
mortality (129%), non-cardiovascular mortality (4p%eart failure-related mortality (178%) and
sudden cardiac death (222%). These data are cemiswgith the RE-LY trial analysis, although a
lower annual rate of death (3.8%) was sEerSimilarly, in the recent observational XANTUS
study of atrial fibrillation patients treated witivaroxaban, death occurred in 118 patients (yearly
rate 1.9%) within the study treatment period, wite adjudicated cause of death due primarily to
cardiovascular causes, mainly heart failure, foldvby cancet”. Our findings clearly reflect the
less selected ‘real world’ nature of our atrialriflation patients, given the annual rate of death

was 5.5%.

In our cohort, only 52% of atrial fibrillation patits with heart failure (with decreased or with
preserved ejection fraction) were treated with tdtekers as in other studié$ We found that
patients who died during follow-up had a signifittghower rate of prescription of beta-blockers.
Of note, beta-blocker use was independently assaciith a decrease of 22% in the risk of
heart failure- related mortality while there wasassociation with a lower risk of sudden death in
our patients. This is consistent with another lsstyely from the Danish nationwide cohort study
7 However, a recent individual patient metaanalg$isial data suggests that the effect of beta-
blockers on outcome in HF patients with reducedodigsL VEF who have atrial fibrillation may
be less than in those who have sinus rhytfimAlthough the subject is currently debated,
increasing the rate of patients with atrial fitailon and heart failure treated according to
guidelines remains crucial, particularly for thagigh systolic heart failure, in order to decrease

mortality in contemporary populations. Patients not using beta-blockers may also have

12



hypotension or low rate permanent atrial fibrilbetj selecting a population with a worse

prognosis.

Renal failure increases the morbidity, overall rality and cardiovascular mortality in
populations that it affecf® 23 Although deaths from renal failure-related de@resented only
1.55% of all causes of death, renal failure algmeaped to be a strongly associated with mortality
amongst patients with atrial fibrillation. A similginding was recently reported for atrial
fibrillation patients dying in French hospitalsthedugh there was no information on medication
use?*. After adjustment of potential confounding paraenet renal failure was independently
associated with a higher risk of overall mortalf1%, which is consistent with the Danish
Registry data on 132,372 patients with atrial fiation %), as well as cardiovascular mortality
(93 %), non-cardiovascular mortality (50%), heaatluire-related death (124%) and sudden
cardiac death (145%). The result on total mortalias also consistent with the Danish Registry
data on 132,372 patients with atrial fibrillaticathough this did not analyze the mode of death
25 By contrast, renal failure was not an indepengieadictor of occurrence of a fatal stroke or

fatal hemorrhage on multivariate analysis.

Permanent atrial fibrillation was independently cassted with an increased risk of overall
mortality, cardiovascular mortality, non-cardiovalse mortality, heart failure-related death and
fatal stroke, as previously reported for some & fimdings?®~° However, our analysis is to our
knowledge one of the first to report how permaragnal fibrillation might be related to theode

of death. Nonetheless, a strategy of using drugshghm control has not been found to be
superior to rate controf, and the impact of atrial fibrillation ablationtbater techniques on

mortality is currently unknown. Our findings for pp@ganent atrial fibrillation show association
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and not causation. Rather than focus on rhythmrabrdur study suggests that the optimizing
treatment of underlying heart disease which comgnoomplicates atrial fibrillation, or cardiac

remodeling induced by atrial fibrillation, should bn important management consideration.

Study limitations

Our study was observational and not a randomizedlysbut this gives it the benefit of being a
less biased reflection of events in a populationasfsecutive patients with atrial fibrillation. One
needs to interpret associations with caution, astdattempt to infer causation. Permanent atrial
fibrillation could be an expression of patients cobidities with a worse overall state including a
worse prognosis. It is plausible that the patiessVKA were younger and healthier, hence
tolerated VKA and they may have had lower mortatdye because they were healthier. This
possibly explains that patients with VKA had lowesk of death from fatal bleeding whilst one
would not expect anticoagulation to actually redtisk of bleeding. Quality of anticoagulation
with time in therapeutic range was not availabkeidi®s with a long-term follow-up as this one
are often at risk of changes in treatment during fibllow-up, which is impossible to make
adjustments for in the multivariable analysis. Bsaalso a monocentric study and our results
should be interpreted with caution regarding theegal population. Patients in different disease
states were included (those with new-onset atialllbtion and those with multiple years of
atrial fibrillation history) and this may hamperethnterpretation of predictors. We did not
differentiate between progressive heart failure smohediately lethal heart failure (myocardial
infarction complicated by fatal cardiogenic shook éxample). Finally, we did not have a control
group (patients without atrial fibrillation) thatowld have allowed us to compare the distribution
and predictors of each of the specific causes atatity in patients with atrial fibrillation. The

rate of cardiovascular deaths in hospitalized pgievith atrial fibrillation (54.1%) could be
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viewed as being somewhat higher than the ratestegptor the general population in the United
States (30.8%j§? and in France (27.5%) As such, atrial fibrillation may not simply redie

cardiovascular ageing and would differ from genpagulation trends.

CONCLUSION

In a large cohort of unselected patients with hffitaillation, the majority of deaths was not
related to a fatal ischemic stroke or a fatal hehrage. The three main causes of death were heart
failure-related death, infections and cancer. Oegjie high risk of stroke associated with atrial
fibrillation, only 7% died from stroke. Optimizatioof management of any underlying heart
disease and associated comorbidities should bdesarg therapeutic target to reduce total

mortality in atrial fibrillation patients.

Authorship: Drs Fauchier and Villejoubert made the primarytabation to data collection. Dr
Fauchier contributed to the study conception arsiigthe Drs Fauchier and Villejoubert
performed the analyses and produced the initialusenpt. All authors contributed to
interpretation of results, revising the manusatiftically for important intellectual content, and

all approved the final manuscript. All authors laadess to the data.
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Figurelegend.

Figure 1. Cumulative mortality of patients with atrial fibation during the follow up
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Table 1: Characteristics of patients with atrial fibrillati alive or died at the end of the follow-up

Patients alive at Patientswho
Variable theend of follow-  died during the 0
up follow-up
7,668(86%) 1,294(14%)
Demographics
Age (years), mean + ¢ 70+ 15 78+ 1C <0.000:
Women,n(%) 2,975(39) 49%(38) 0.6C
Atrial fibrillation type and risk scores
Permanent atrial fibrillatiorn(%o) 2,86¢(37) 62<(49) <0.000:
CHA,DS,-VASC score, mean + 2.9+1.7 3.9+ 1.F€ <0.000:
HASBLED score, mean * £ 1.5+1.1 2.0+1.1 <0.000:
SAMe TT;R,, mean + Si 1.46+ 1.07 1.55+1.1¢ 0.007
Cardiovascular risk factors
Hypertension, n(¥ 315€(41) 587%(45) 0.00¢
Diabetes mellitusn(%) 1,13415) 252(19) <0.000:
Hyperlipidaemian(%) 1,515(20) 251(19) 0.0¢
Current tobacco usn(%) 93((12) 223(17) <0.000:
Alcohol abusen(%) 255(3) 63(5) 0.00¢
Cardiovascular Disease
Heart failure n(%) 3,958(52) 954(74) <0.0001
Coronary artery diseasn(%) 2,18¢(29) 52¢(41) <0.000:
Previous myocardial infarctioin(%) 991(13) 307%(24) <0.000:
Valvular heart diseasn(%) 1,65¢(22) 38((29) <0.000:
NYHA I/IV (n=3,977), n(%) 902(27) 252(39) <0.0001
LVEF (n=1,934), mean + S 48+ 15 45+ 17 0.01
LVEF <40% (n=1934)n(%) 464(31) 163(38) <0.000:
LBBB, n(%) 40Z(5) 11<(9) <0.000:
Prior stroke/TIA,n(%) 58&(8) 15C(12) <0.000:
Comor bidities
Renal failuren(%) 552(7) 25€(20) <0.000:
eGFR (n=7,569), ml/min.72m*, mean + SI 64+ 24 56+ 22 <0.000:
Pulmonary diseasn(%) 742(10) 209(16) <0.0001
Thyroid disordern(%o) 56¢<(7) 12€&(10) 0.00:
Previous major BARC bleedinn(%) 36((5) 124(10) <0.000:
Cancern(%) 13C(2) 33(2) 0.0
Therapy at discharge or during follow-up
Oral anticoagulation (VKA) (n=8,120n(%) 4,06%(58) 575(51) <0.000:
APT (Aspirin or Clopidogrel) (n=7,969n(%) 2,261(33) 41<(38) 0.00:
Dual APT (Aspirin and Clopidogre 467(7) 76(7) 0.97
No prevention of thromboembolic ri: 1,264(19) 262(24) 0.000:
ACE inhibitor or ARB (n=8,671)n(%) 2,51((34) 53¢(44) <0.000:
Bete-blocker (n=8,767)n(%) 3,427(46) 47<(38) <0.000:
Antiarrhythmic agent (n=8,362n(%) 3,17442) 51¢(41) 0.6¢
Digoxin (n=8,871)n(%) 1,751(23) 408(32) <0.0001
Diuretic (n=8,224)n(%) 2,664(38) 694(57) <0.000:

Pacemaker or ICLNn(%) 1,26€(17) 26€(21) 0.000:




ACE: angiotensin converting enzyme inhibitor; APantiplatelet therapy; ARB: angiotensin receptor
blocker; eGFR : estimated glomerular filtration eratsing the MDRD equation; ICD: implantable
cardioverter defibrillator. LBBB: left bundle bramdlock; LVEF: left ventricular ejection fractio®D:
standard deviation;TIA: transient ischemic atta¢kA: vitamine K antagosnist;



Table 2: Causes of deatin patientswith atrial fibrillation

Causes of death

n %
Total death 1,294 100.0
Cardiovascular death 699 54.1
Cardiac 419 324
Sudden cardiac death 42 3.3
Progressive heart failure 377 29.2
Vascular death 196 15.2
Ischemic stroke 87 6.7
Fatal haemorrhage 87 6.7
CNS fatal haemorrhage 53 4.1
non-CNS fatal haemorrhage 34 2.6
Pulmonary embolism 12 0.9
Acute aortic syndrome 10 0.8
Other cardiovascular death 82 6.4
Non cardiovascular death 553 42.7
Cancer 153 11.8
Infection 227 17.6
Renal failure 20 1.6
Respiratory failure 41 3.2
Trauma 35 2.7
Cerebral trauma 18 1.4
Other trauma 18 1.4
Other non cardiovascular death 78 6.0
Undeter mined death 42 3.2

CNS: central nervous system



Table 3: Effect of oral anticoagulation on incidences ofeliént causes of death

Causes of death

no VKA
n%)

3,483(100%) 4,637(100%)

VKA
n%)

HR(95%ClI)
Non adjusted

HR(95% Cl)
Adjusted

Overall mortality

Cardiovascular death
Cardiac

Sudden cardiac det
Progressive heart failure
Vascular deal

Ischemic strok

Fatal haemorrhage
CNS fatal haemorrhage
non CNSfatal haemorrhac
Pulmonary embolism
Acute aortic syndrome

Othercardiovascular des

Non cardiovascular death
Cance

Infectior

Renal failure
Respiratory failur
Trauma

Cerebral trauma

Otheltraum:

Other non cardiovascular death

Undeter mined death

561(16.11

304(8.73;
18(5.17
19(0.55
161(4.62
87(2.49
36(1.03
41(1.17,
22(0.63
19(0.54
3(0.09
4(0.11
37(1.06

234(6.72
70(2.01
10(2.87
6(0.17
20(0.57
9(0.26
7(0.20
2(0.06
31(0.89

33((9.47.

575(12.40

307(6.60!
18€(4.05
19(0.41
16(3.64
90(1.94
40(0.86,
40(0.86,
29(0.62
1(0.24
6(0.13
4(0.09;
29(0.62

255(5.46
71(1.53
94(2.03
9(0.19;
17(0.37,
24(0.52
11(0.24
13(0.28
38(0.82

34€(7.46,

0.64(0.57-0.72)*

0.63(0.54-0.74)
0.65(0.57-0.78)*
0.62(0.3%1.17

0.66(0.53-0.82)
0.61(0.4€-0.82)"
0.70(0.44-1.09)
0.61(0.39-0.94)
0.8((0.4€-1.40

0.37(0.16-0.78"
0.840.8(-0.88'*
0.84(0.8(-0.88*
0.84(0.81-0.88*

0.67(0.56-0.8J
0.62(0.45-0.87)
0.59(0.44-0.78)
0.93(0.33-2.61)
0.52(0.27-1.00"
1.63(0.75-3.50)
0.97(0.38-2.50)
2.60(0.74-9.17)
0.7€(0.47-1.22,

0.65(0.55-0.74'*

0.62(0.54-0.71)*

0.60(0.49-0.72§
0.5€(0.44-0.71)*
0.61(0.2¢-1.31

0.69(0.55-0.87)
0.7((0.4¢-0.99"

0.93(0.54-1.59)

0.58(0.36-0.95)
0.77(0.41-1.45

0.3€(0.1€-0.81"
0.840.8(-0.89'*
0.84(0.8(-0.89'*
0.85(0.81-0.90'*

0.60(0.49-0.74)
0.48(0.33-0.70}
0.55(0.39-0.76)
0.56(0.17-1.81)
0.3((0.15-0.60'""
3.45(1.39-8.33)
1.25(0.42-3.68)
12.35(2.51-6215)
0.84(0.8(-0.88*

0.7%(0.€-0.87"

Adjustment for age, sex, characteristics of AF ifpement or non-permanent), comorbidities and treatsnlésted in
table 1. VKA: vitamin K antagonist; HR: hazard catCl: confidence interval; CNS: central nervousteyn;

* p<0.05; ¥ p<0.01; § p < 0.0001



Table 4: Predictive factors for overall mortatily, cardioeatar death and non cardiovascular

death

HR(IC 95%) HR(IC 95%)

Non adjusted P Adjusted P
Overall mortality
Age 1.06(1.05-1.07) <0.0001 1.06(1.05-1.06) <0.0001
Women 1.01(0.91-1.07) 0.80 0.78(0.68-0.89) 0.0003
Permanent atrial fibrillation 1.58(1.36-1.83) <@0ao 1.35(1.19-1.52) <0.0001
Previous heart failure 2.16(1.90-2.44) <0.0001 .-A8-2.06) <0.0001
Previous myocardial infarction 1.69(1.49-1.92) <00 1.43(1.18-1.74) 0.0002
Prior strok 1.49(1.19-1.87) 0.0005 1.21(1.00-1.47) 0.05
Renal failure 2.48(2.16-2.84) <0.0001 1.79(1.58p2.0 <0.0001
Pulmonary disease 1.45(1.25-1.68) <0.0001 1.18(1.40) 0.04
Previous bleeding 1.88(1.56-2.26) <0.0001 1.42(1.75) 0.001
VKA 0.64(0.57-0.72) <0.0001 0.62(0.54-0.71) <0.0001
APT 1.28(1.13-1.44) <0.0001 0.78(0.67-0.91) 0.001
3-blocker 0.75(0.66-0.84) <0.0001 0.78(0.68-0.88)  .0001

Cardiovascular death

Age

Women

Permanent atrial fibrillation
Previous heart failure
Previous myocardial infarction
Prior stroki

Renal failure

Previous bleeding

VKA

APT

Non cardiovascular death
Age

Women

Permanent atrial fibrillation
Alcohol abuse

Previous heart failure
Renal failure

Pulmonary disease
Previous bleeding

VKA

APT

1.06(1.06-1.07)
1.03(0.89-1.20)
1.58(1.36-1.83)
2.75(2.30-3.30)
2.34(1.99-2.75)
1.49(1.19-1.87)
2.95(2.47-3.52)
1.96(1.53-2.51)
0.63(0.54-0.74)
1.31(1.11-1.54)

1.05(1.04-1.06)
0.90(0.75-1.07)
1.39(1.17-1.64)
1.53(1.09-2.16)
1.72(1.44-2.06)
2.00(1.59-2.50)
1.90(1.55-2.34)
1.74(1.30-2.34)
0.67(0.56-0.80)
1.23(1.02-1.49)

<0.0001 1.06(1.05-1.07) <0.0001
0.60 0.79(0.66-0.96) 0.01
<0A0  1.43(1.21-1.70) <0.0001
<0.0001 QLBB-2.82) <0.0001
Yo%) 1.80(1.40-2.31) <0.0001
0.0005 1.33(1.03-1.71) 0.03
<0.0001 1.93(1.5%p.3 <0.0001
<0.0001 1.46(1.9B) 0.01
<0.0001 0.60(0.49-0.72) <0.0001
0.001 0.73(0.60-0.89) 0.002
<0.0001 1.05(1.04-1.06) <0.0001
0.20 0.71(0.58-0.87) 0.0009
<0A0  1.21(1.00-1.45) 0.05
0.01 1.66(1.14-2.40)  0.01
<0.0001 (L4B-1.78) 0.0004
<0.0001 1.50(1.17tL.9  0.001
<0.0001 1.68(2.30) <0.0001
0.0002 1.40(1.G2) 0.04
<0.0001 0.60(0.49-0.74) <0.0001
0.02 0.80(0.65-0.99) 0.04

APT: antipatelet therapyCl: confidence interval; HR: hazard ratio; VKA: aihin K antagonist.



Table5: Predictive factors of heart failure death and sadhrdiac death

HR(IC 95%)

HR(IC 95%)

Non adjusted P Adjusted P
Heart failure death
Age 1.06(1.05-1.07) <0.0001 1.05(1.04-1.06) <0.0001
Women 0.93(0.75-0.15) 0.50 0.83(0.64-1.07) 0.14
Permanent atrial fibrillation 1.43(1.17-1.75) 0.001 1.34(1.06-1.68) 0.01
Diabetes mellitus 1.55(1.20-1.95) 0.0006 1.12(Q.85r) 0.42
Current tobacco use 1.40(1.08-1.81) 0.009 1.05¢{0.78) 0.73
Coronary artery disease 3.07(2.50-3.77) <0.0001 3(1.52-2.08) 0.01
Previous heart failure 4.29(3.24-5.68) <0.0001 @.-®-3.86) <0.0001
Previous myocardial infarction 3.27(2.65-4.03) <00 1.88(1.38-2.57) <0.0001
LBBB 2.08(1.55-2.79) <0.0001 1.45(1.05-2.00) 0.02
Renal failure 3.77(3.01-4.74) <0.0001 2.24(1.782.8  <0.0001
VKA 0.66(0.53-0.82) 0.0002 0.69(0.55-0.87) 0.0002
ACE inhibitor or ARB 1.49(1.21-1.83) <0.0001 0.98(0-1.24) 0.85
3-blocker 0.91(0.74-1.12) 0.36 0.78(0.62-0.98) 0.03
Diuretic 2.60(2.10-3.23) <0.0001 1.41(1.09-1.82) 010.
Sudden cardiac death
Age 1.04(1.01-1.07) 0.006 1.04(1.01-1.08) 0.02
Women 0.75(0.39-1.44) 0.40 0.44(0.19-1.00) 0.05
Previous heart failure 4.65(1.96-10.99) 0.0005 R.2D-8.62) 0.02
Previous myocardial infarction 2.43(1.26-4.67) ®00 1.64(0.77-3.46) 0.20
Renal failure 3.23(1.58-6.58) 0.001 2.45(1.15-5.21) 0.02
VKA 0.62(0.33-1.17) 0.13 0.61(0.29-1.31) 0.21
APT 2.16(1.12-4.15) 0.02 1.24(0.56-2.73) 0.60
ACE inhibitor or ARB 1.34(0.07-2.58) 0.005 1.87(®-8.80) 0.08
-blocke 1.5€(0.84-2.89 0.1¢€ 1.550.75-3.11; 0.24

ACE: angiotensin converting enzyme inhibitor; APantiplatelet theragyARB: angiotensin receptor
blocker. CI: confidence interval; HR: hazard raid®3BB: left bundle branch block; VKA: vitamin K

antagonist;



Table 6: Predictive factors of fatal ischemic stroke or fét@emorrhage

HR(IC 95%)

HR(IC 95%)

Non adjusted P Adjusted P
Fatal ischemic stroke
CHA,DS,VASC 1.59(1.42-1.79) <0.0001 1.27(1.08-1.49) 0.003
Age 1.10(1.08-1.13) <0.0001 1.08(1.04-1.11) <0.0001
Permanent atrial fibrillation 2.65(1.68-3.98) <ao 2.42(1.50-3.92) 0.0003
Renal failure 1.77(0.98-3.18) 0.05 1.24(0.65-2.36) 0.52
VKA 0.70(0.44-1.09) 0.11 0.93(0.54-1.59) 0.79
APT 2.00(1.26-3.14) 0.003 1.33(0.78-2.27) 0.29
Fatal haemorrhage
CHA,DS,VASCc 1.25(1.11-1.41) 0.0003 1.08(0.88-1.32) 0.48
HASBLED 1.44(1.20-1.72) <0.0001 1.22(0.88-1.70) 0.2
Age 1.05(1.03-1.07) <0.0001 1.05(1.03-1.08) <0.0001
Renal failure 2.43(1.43-4.13) 0.001 1.71(0.88-3.32) 0.11
VKA 0.61(0.39-0.94) 0.02 0.58(0.36-0.95) 0.03
APT 1.19(0.75-1.87) 0.46 0.66(0.38-1.15) 0.14

APT: antiplatelet therapy; HR:

hazard ratio; CInfidence interval; VKA: vitamin K antagonist;
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Clinical significance

Cardiovascular events were the most common cause of death (54% of cases) in alarge
study of hospitalized patients with atrial fibrillation.

Fatal stroke or fatal bleeding each accounted for 7% of all deaths.

The strongest predictors of overall death were permanent atrial fibrillation, heart failure
(whether with decreased or with preserved gjection fraction), previous bleeding and renal
failure.

Ora anticoagulant use was independently associated with alower risk of all-cause

mortality, cardiovascular mortality, and non-cardiovascular mortality.



