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Abstract

Background: The electrocardiographic intatrial block (IAB) has been associated with atrial
fibrillation (AF). Wesaimed to test whether IAB can improve risk prediction of@Rhe

individual person:

M ethods and Results: Digital electrocardiograms df52,75%rimary care patients aged-50
years were collected from 2001 to 2011. We identified individuals witlav®&>120ms and the
presence of none;one, two,tbree biphasic #vaves in inferior leads. Data on comorbidity,
medication, and outcomes were obtained from nationwide registreesb¥érved a dosesponse
relationship between the number of biphasiwd¥es in inferior leads and the hazard of dAking
follow-up. Discrimination of the 1§ear outcome of AF, measd by timedependent area under
thecurve wasincreased by..0% (95% confidence interval [Cl] 83%-1.74%) for individuals
with cardiovaseular disease at baseline (CVD) a@4.(95% CI 040%-1.62%) for individuals
without CVD,when IAB was addetb a conventional risk model for AF. The higheBect of IAB
on theabsolute rislof AF was observed in individuals aged 60-70 yeatis CVD. In this
subgroupthe 10year risk of AF was 50% those withadvared IAB compared witi0% in those
with a normal Pwave. In general, individuals with advanced IAB and no CVD had a higher risk of
AF than patients'with CVD and no IAB.

Conclusions: IAB.improves risk prediction of AF when added to a conventional risk model.
Clinicians may consider monitoring patients with IAB more closely for the cexace of AF,

especially for-higkrisk subgroups.

Key words: interatrial; risk prediction; atrial fibrillation; epidemiology; ECG; Intdrial block,

Ischemic stroke

Clinical Perspective

What is New?

e Electrocardiographic inteatrial block improves risk prediction of atrial fibrillation on an
individual level; however, inter-atrial block does not seeimmiarove risk prediction of
ischemic stroke.
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e In general, individuals with advanced intdrial block and no cardiovascular disease had a

higher risk of AF than patients with cardiovascular disease and naingdrblock.

What ar e the Clinical | mplications?

e Clinicianssmay consider intensified monitoring of patients with iateel block for the
occurrence of'AFespecially if the block is advanced with biphasiavs in all inferior ECG
leads.

e We would argue against initiating anticoagulation treatment merely on thenpeeof IAB, as

suggested by others.
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The electrocardiographic intatrial block(IAB) typically exists when a conduction delay over the
Bachmann’s bundle is present, however, it can also be caused by intra-atrial condieyiande
left atrial enlargemenBy analogy to other types of block, there is a continuurABfseverity
partialIAB is definedas aP-wave duratior120ms and advanceAB is definedasPwave
duration>120msrin,conjunction with biphasic P-wave morphology in inferior leads II, Ill, and
aVvF!

There"has been an increasing interest in 1AB in recent yespscially regarding its
role inatrial fibfillation (AF)and ischemic strokeln previous prospective studies of the general
population (N~15,000), advanced IAB (yes/hak been associated with an increased rigi¢of
and ischemic strok&? The observed increased riskisthemic strokevas reported to be
independent of AF/as an intermediate $tEpr this reasorquestions have been raisgtiether
treatment with"anticoagulation therapy in patients WAB could be beneficial, regardles$ AF
status™> Howeverito properly assess the clinical utility of a parameter with regards to risk
stratification,knowledge on the absolute risks of AF aschemicstrokeassociated with 1ABs
neededMoreover, whether IAB is of clinical value in long-term risks of AF and ischstnake on
an individual level has not been investigated.

Using a largeniddle-aged and elderfyopulation of primary care patientge aimed
toi) replicate earlier findingef anassociation betwedAB andan increased ris&f AF and
ischemicstroke,ii),examine differences in hazards according to the number of biphasigds-in
inferior leads iii)investigate whether IAB is associated with conduction disorder and deathlifrom a
causesiv) evaluate.whether IAB is of value in personalized long-term risk prediction ohdF a
ischemic strokev) to estimate absolute risks of AF and ischestioke basd onlAB across
clinically relevant'subgroups, and finallyi) to describe the association between IAB and left atrial

end-diastolic/volume.
Methods

The data, analytic methods, and study materials will not be made available to other researchers for
purposes of reproducing the results or replicating the procedure.

Study population
This study is part of the CopenhagelectrocardiogramECG) study encompassing all persons who
had an ECG recorded at theggnhagen General Practitioners’ Labora{@$PL)in the period

2001-2011 as described in details previouSlijor the present analysese wxcluded individuals
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with the followingcharacteristics at baseline: <5080 yearsof age AF, ischemic stroke,
treatment with class | or 1l arsirrhythmic drugstreatment with warfarin dNOACs, and
paemakeror implanable cardiovertedefibrillator. Additionally, we excludedndividuals with
ECGfindingsiinconsistent with interpretation of thB as noted irthe Electrocardiography
section.

According to Danish law, no approval from an ethics committee is needed in a
registrybasedstudy‘without any active participation from study subjects. The use of deidentified

registry data wasapproved by the Danish Data Protection Agency.

Electrocar diogr aphy

All ECGs recorded at CGPL were digitally stored in the MO$R&rdiology Information System,
and processed"using version 21 of the Marquette 12SL algd@kntealthcare, Wauwatosa,
Wisconsin, USAfThe Marquette 12SL algorithm is a ECG analysis prodratsingthe 12SL
algorithm, we excluded ECGs withythms different from sinus rhythm, multiple premature atrial
or ventricular complexes, second and tliedjree atrioventricular blocks, heart sabelow 30 or
above 120 béats per minupace spikesandventricular preexcitatiohWe divided the population
into 5categoriepased onAB ; normal Pwave duration (<120 ms), parti®B (P-wave duration
>120ms and no biphasic [plus/minus] P waves in inferior leads) and three groupB qPwave
duration>120ms),associated withiphasic [plus/minus] R+avesin one, two, or threaferior leads

(I1, 111, and aVF), the latter representing the strictly defirati/anced IAB:? P-wave duration was
obtained apreviouslydescribed corresponding to the interval between the earliest detection of
atrial depolarization in any lead and the latest detection of atrial depdiamimn any lead.
Amplitudes of significant waves within theiPave are measured with respect to a baseline level
that is interpolated from P onset to P offset. A wave crossing the baseline level which constitutes an
area of>160 uV-msis considered a separate and significant wave. The 12SL algorithm
accommodates the phenomena of PR depregssosuch, IAB was deed by ouselves based on
the 12SL algorithm’sneasurmentsof leadspecific amplitudes anglobal Pwaveduration.
Examplesof IAB.according to number of biphasio#ves in inferior leadare illustrated in

Figure 1. In‘assupplemental analysis, we atfvided the population into eight categories based on
which inferior leads, or combination of leads, were affected by a biphagw®\We found

excellent agreement between the 12SL algorithm and manual interpretation in the detection of IAB.
We did an enrichechndomsampling of 25 normal ECGs, 25 with partial IAB, 25 with IAB and
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one biphasic P-wave in inferior leads, 25 with IAB and two biphaswa¥es in inferior leads, and

25 with advanced IAB and three biphasieBves in inferior leadall detected by 12SL. Extraction

of ECGs for the purpose of manual validation was done by C.G., manual interpretation oGthe EC
blinded to the 12SLs interpretation was done by M.W.S., and comparison between 12SL detected
IAB and manual-detected IAB wasmk by J.B.N. We observed an unweighaad weighted kappa

of 0.98 (0.95-0.98) and 1.0 (0.99-1.0), respectively.

Baseline variablesiand follow-up

All persons with permanent residence in Denmark are allocated a unique and pdestifigtion
number wheh enables linkage of data across multiple nationwide healthcare regidtieesmakes

it possible tayather/ information oneath, emigration, the use of prescription medication and any
hospital, out-patient clinic, or emergency room discharge diagnosis on an individudl level.
Individuals withthe following characteristics at baselieze identified hypertension, valvular

heart disease, ischemic heart dis€#sP), heart failurg(HF), diabetes, hyperthyroidism, obesity,
sleep apnea, arahtiplatelet useHypertension was defined from discharge diagnosis or if a
subject prior to inclusion was treated simultaneously with at least two types of antihypertensive
drugs®® Valvular heart disease wasfined from discharge diagnosis, procedure, and operation
codes'® IHD was'definedrom discharge diagrses of stabilangina pectoris or acute coronary
syndrome jHRwvas, defined as a discharge diagnosidiein combination with treatment with loop
diuretics™® Diabetes and hyperthyroidism were defined from discharge diagnosis or in case of a
purchase of presecription medication used for one of the two dis€dsesity was defined from
discharge diaghosis.Anti-platelet use was defined frotispensed prescriptionaF wasthe
outcomeof primary interesandwasdefined from hospital, out-patient clinic, or emergency room
discharge diagnoseé$Secondary endpoints wesehemic sike,death from all causes and a
combined endpoint of sick sinus node syndrome &hde§ree atrieventricular block, named
‘conduction disordéhereafterDetailed information on the identification of covariates and clinical
outcomes in the Daniglegistries is available ifable S1 and S2. Follow-up began on the day of
the first ECG recerding (index ECG) and ended in case of the event of interdstedagtation,

or at December 31, 2013, whichever occurred first.

Cardiac computed tomography scan population
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To determine the relationship betwdeft atrial size andAB, we includeddata from gpopulation
with available contrast enhanced low-dose cardiac computed tomography (CT) scangand digi
ECGs. Thesendividuals, randomly sampled from the general population in Copenhagem,
participants in the Gopenhagen General Population Study.

Allseardiac CT scans were obtained in late diastole just before atrial contraefon.
atrial volumewas.manudy assessd,as describeih details previously® A high degree of
agreement'with'magnetic resonance imaging as well as a lovolgerver variabilityhas been
observed?

Written informed consent was obtained from all participants, and the study was
approved by the local ethics committee KH-01-144/01).

Statistical analyses
Time-on-study'was used as timescale in all survival analydes median followdp time was
estimated with the reverse Kapliteier method:*

A'two-sided Pvalue of <0.05 was considered statistically significAtitanalyses
were conducted with the use of Stata 14.0 software package (StataCorp L§e Stdlgon, Texas,
USA) andR [R Foundation for Statistical Computing, Vienna, Austria (Ufth://www.R-

project.org/).

Association analyses
Causespecific Cox.regression was used to assess the association of IABindeth&CG with the
hazard ratef AF, ischemic strokeconduction digrder, and deathiespectivelyduring follow-up.
All Cox modelsmwere adjusted for agex hypertension, valvular heart disead¢), HF, diabetes,
hyperthyroidismpbesity, sleep apneanti-platelet useheart ratdcategorized intdertiles, and
Sokolowdlyon ECG criteria of left ventricular hypertrophihe category with a-®ave duration
<120ms(normal Pwave durationjvas chosen as referente supplemental analysendividuals
with one or two biphasic P-waves were further subdiviggadrdingwhich leads were affecteth
this setting, the cambination of two biphasic P-waves in |daaisd 11l were excluded as only six
individuals-had this combination of two biphasievBves.

As a sensitivity analysis, the direct association betvi&Bnand therisk of ischemic
stroke, independent &fF as a possible intermediate step, was assessed by censoring individuals in

case of incidenA\F.
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Risk prediction

Risk prediction analyses were condudi@dl10-year outcomseparately fomdividuals with and
without cardievascular disease (CVD) at baseline. CVD was defined as presgnoffthe

following was presenat baseline; valvular heart disease, HF, IHD, or hypertension. ThealO-
risks of AF arthischemic strokevere predicted in a competing risk setting by combining a Cox
model for ali¢atsamortality and a Cox model for the outcome of inteteSthe tme-dependent

area under theeceivingoperating characteristicairve (AUC)was calculated in order to evaluate
the added discriminative value of IAB for the purpose of &fd ischemic strokspecific risk
prediction'® AUC corresponds to the probability that a perstio experiences the event oférest
(AF or ischemic strokeyithin 10 years receives a higher predicted risk than that of a person who
does not (dies'or@live 10 years after EQGT o estimate th&0year AUC, ve split the data into a
training se63%)-andestset(37%). Since the results of this approach may depamdw the

data is splitwe split the dataset Q0 times at randorandthen reported results for the splihich
corresponds tthe median AUC in the 100fiodels without IAB Differences in AUC between
models with and without IAB were calculated to assbse effect of adding IAB to conventional

risk models for AF and ischemic stroke. Brier scores were calculated in order to evaluate model
calibration!’ To'illustrate the timerends of the predicted risks of A#d ischemic stroke, we
calculatedthe average risks withiny®ar agegroups for all combinations of CvD/no CVD and

IAB pattern.Pralictions for cumulative incidence curves were based on multivariable-atDste
models fitted within, the respective-{@ar agegroup and CVD subgroup (yes/no). Age within the

various 10year agegroups was included ascavariate

Relationship between 1AB and left atrial volume in the CT study population

Two approaches were used to desciiitgerelationship betwedAB and left atrial endliastolic
volume in the CT study populatioRirst the direct association between IAB and left atrialend
diastolic volume werelescriptivelyassesseldly means of a violin plot (comparing medians,
interquartile rangelPR], range). Secondly, to adjust for age aeddifferences across IAB
subgroups, we_constructed tlagistic regressiomodelswith IAB as outome (yes/no)Model 1
included age ansexand model 2 included aggex and let atrial enddiastolic volumeAUC was

calculated to compatée two models.

This article is protected by copyright. All rights reserved



Results
A total of 343,607 individuals had an ECG recorded at CGPL during the 11-year study period, and
of these 152,759 (45%) individuals were eligible for inclusion. Baseline characseoisthe study
population are presentediiable 1. In general, the more advanced IAB, the higher burden of
comorbidity. Fhe median follow-up time was 9.22y&(IQR 6.3-11.3) During follow-up, 12,657
persons werdiagnosed with inciderF, 13,497were diagnosed with ischemic stroRe)40
developedaconduction disordeand34,196died

For lead specific distributioaf one or two biphasic Ravesin inferior leads please
seeTable S3.The most common inferior lead affected by a biphass@ai?e was lead lll.

Association analysesin the whole population

In general, we observed a dassponse association betwdba number of biphasic Waves in
inferior leadsand the hazard of the various outconmeestigatedFigure 2). The associations were
particularly strong with respect tievelopment of AF and other conduction disorders. For advanced
IAB, the hazard ratio was 3.38 (95% confidence intei@§l2.99-3.81) for developing AF, 1.45
(95% CI 1.23-1.70) for developing ischemic stroke, 3.27 (95% CI 2.52-4.23) for developing
conduction.diserder, and 1.35 (95% CI 1.237)-for allcause mortality compared to the
population withoutlAB.Theassociation with the hazardteof ischemicstroke wvasmaintained
when AFwasrconsidered a competing ridkable $4). The associatioanalyses consideringhich
inferior leas that weraffected by a biphasic-Wave or combinations herepénd the hazandte

of the various‘outeomes are presenteBigure S1. In general,lte associan with AF, ischemic
stroke, and conduction disordeere particularly strong for combinations involvingiphasic P

wave in inferiorlead II.

Risk prediction of atrial fibrillation and ischemic stroke

Figure 3 displays.the differences in AUC for the §8ar outcomes of AF and ischemic stroke
obtained by adding IAB to conventional risk models for AB echemic stroke, respectively
Adding IAB to.a.conventional risk model for AF significantly increased AUC for thgeEdrisk
of AF in both'groups of individualsvith CVD (difference in AUC1.09%: 95%CI, 043%-1.74%)
and withoutCVD at baseline (difference in AUC,Qll%: 95% CI, 040%-1.626). For ischemic
stroke as outcome, no significant changes in AUC for the 10-year prediction of isctrekedrs

both individuals with and withol@VD at baseline were observed when adding IAB to a
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conventional risk model for ischemic stroBeier scores were significantly lower for models with

IAB compared to conventional risk models for both AF and ischemic stroke as outcome.

Absolute risk of atrial fibrillation and ischemic stroke

Themedian absolute risksf AF and ischemic stroke withthe respective agand CVD-groups

are provided liEigure 4 andFigure5, respectivelyThe highest absolute risk of AF was observed
for individuals'withadvanced IAB (three biphasiewaves) andCVD in the agegroup 60-70 years.
A total of 50% oftheindividuals in this subgroup developA& within 10 years of follow-up
compared with 1% in those with normal+#ave.The importance of IAB for individual risk
predictions of AE. within 1, 5, and 10 years from ECG according to different risk prafiles i
illustrated infable $5.

Regarding stroke as outcome, the highest absolutewiskeobserved in those with
advanced IAB*(three biphasieWaves) andCVD aged 6070 years and in those with no CVD aged
80-90 years, respectively. In these subgroups, the absolute risks of developing istth&eic s
during 10 years of follow-up were 20% and 25%, respectively, compared with 11% and 16% in
those with narmal Rvave, respctively.

Formedian absolute riséf conduction disorder within the respeetiage and CVD

subgroupsseeFigure S2.

Relationship between 1AB and left atrial volume in the CT study population

A total of 5,05%.individuals had a cardiac CT and ECG obtained in sinus rhythm. The median age
was 59 years(IQR\567 year} and 540 were womenkigure 6A displays the relationship
betweervarying-degrees dAB andleft atrial enddiastolic volume without taking age asexinto
account The more advanced IAB, the greater the left atrialdiastolic volumeFigure 6B shows
therecaving operator curvéor two models predicting IAB (yes/no). The AUC was 65% in the
model containing age ars@xonly, whereas the AUC was 70% for the model including left atrial
enddiastolicvolume,besides age and sex

Discussion

In this large ECG population, weconfirmed previous findings of an association between IAB and
AF and ischemic strokd, present novel findings of an association between IAB and conduction
disorder,ii) found that adding IAB to a conventional ristodelfor AF might improve the
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accuracy bpersonalized AF prognosis,) found clinically relevant differences langterm
absolute risks of AF and ischemic stroke associated with IAB in several subgandpg found

that alding IAB to a conventional risk model for ischemic stroke did not improve risk predagtion
ischemic stroken an individual level.

Indine,with our results, previoysrospective studies of tlgeneral population
(N~15,000) have.also.reported an association betageanced IAByes/no) and amcreased risk
of AF and ischemie strok&* However; due to a population of >150,000 individuals, we were able
to nuance thesfindings by looking atAB with one, two, or three biphasicWavesin inferior
leads Interestingly, we found a dosespons@ssociation between severity of IAB and the risk of
AF and ischemic_strokés evident fronfFigure S1, the association with AF, ischemic stroke, and
conduction disorder were particularly strong for combinations involving a biphagawv@inlead
I, either isolated"er' in combination with a biphasiw®&ve in lead aVF. As such, there seems to be
a gradient of pathogenicity, with a biphasic P-wave in lead Il or its combination Wigthasic P-
wave in lead/@aVF (two biphasicWaves) being th most prevalent and associated with better
prognosis compared to biphasic P-waves involving lead II.

To test whether IAB could improve risk prediction of AF and ischemic stroke on an
individual level, we calculated measures of discriminafidms is important to examine because an
association between a given parameter and outcome does not necessarily translate into something
meaningfulifor.the.individual patiehtWhen IAB was added to a model containing several well-
established risk factors for AF,significantlyimprovedAUC by ~1%-point for both individuals
with and withoutCVD at baseline. We believe that such an impadd0g, although modestnay
have clinical implicationdn contrast, a recent study found no improvemeidt-siatistics for PR
interval, P wavesduration, P area, or P terminal force, respectively, when addazht@ational
risk model fof AF:° For ischemic stroke as outcome,improvement ilAUC was observeds
such, IAB does not seem to add anything in risk predictieschemic stroke@n an individual
level. For this reason, we would argue against initiating anticoagutegd@iment merelpn the
presence ofAB, as Speculated previously.

Fromsa clinical perspective, absolute rigkepreferableén comparisorio relative
risks.As such, we estimatddng-term absolute risks of AF and ischemic stroke in different
subgroupdased olAB. We have presented these results as cumulative risk taking into account the
competing risk of death. This implies that we are presenting the probability of beingradive

developing a condition. When the absolute risk increased most for people with insdenagyh
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compared to the very old this reflects a higher risk of the competing risk of dela¢ghviery old A
total of 50% of the individualsiged 6670 with cardioascular disease and advanced IAB (three
biphasic Pwaves)developed AF within 10 years of follow-up compared to 10% in those with
normal P-wave. Aceordingly, the 60-¥@arold individual with cardiovascular disease and
advanced IABseems to be at an increased riskBfthat should not be ignored in clinical practice.
Interestingly, patients with IAB and no cardiovascular disease had a highef AE than patients
with hypertension;valvular heart disease, heart failure, and/or ischemic heart disease and no IAB.
These datauggestithat clinicians may consider monitgipatients witHAB closely for the
occurrence of AFespecially for higkrisk subgroupsThis could be in the form of modern
technology, such.as different smartphone dependent devices owetrable$’

We found that IAB on averags associated with larger left atrial edéhstolic
volume. However;part of this association was driven by higher age in those vaticaduAB
compared to these without IARloreover, it is well documented that IAB can existhout
evidence of left atrial enlargemenis such, the electrocardiographic I1AB is probably a composite
of impaired atrial conduction velocity and left atrallargementboth contributing to the observed

increased risk of AE?*

Limitations

Since our study population only included individuals aged 5@e8@s, we cannot extrapolate
current findings to other age-groups. The reason for excluding individuals younger than 50 years
old was due to statistical powewery fewindividuals younger than 50 years have advanced |IAB
and events of interests.

The study relied on Danish administrative registries regarding data on medication us
morbidity and.mertality and for some of the entries we do not know the validity. However, a
registrybased"diagnosis of AF has been found to have a positive predictive value of 93% for
electrocardiographically documented AfHigh positive predictive values have also been found
for our registetased definition oheart failurejschemic strokeand hypertensiotf,

Conclusions

In a large primary care population, we found A& i s associated with increased hazanfl AF,

ischemic stroke, conduction disorder, and death from all caddg@enproved risk prediction of
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AF on an individual level when added to a conventional risk model. For ahargally relevant
subgroups, the risk of AF among those with IAB was increased to an extent that could guide
clinical decision makingFor ischemic stroke as outcome, IAB does not seem to add anything in

risk prediction on an individual level.
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Table 1. Basdline char acteristics.

Inter-atrial block

IAB, |AB, Advanced | AB,
Characteristics No |AB Partial IAB ) )
Onebiphasic P-wave Two biphasic P-waves Three biphasic P-waves
Total count-n (%) 113204 (74) 24,403 (16) 11,888 (7.8) 2,442(1.6) 822(05)
Age (yeadrsyk median (IQR) 63 (56—72) 65 (58— 74) 66 (59— 75) 72 (64—80) 78 (71— 84)
Women—1 (%) 69,199(61) 12,045 (49) 4,838(41) 999(41) 379(46)
Medical,history—n (%)
Hypertension 25995 (23) 7,350(30) 4,386(37) 1,035(42) 377(46)
Valvular heart disease 359(0.3) 111(0.5) 62(0.5) 23 0.9 9(1.1)
Heart.failure 952(0.8) 302(1.2) 178(15) 53(2.2) 38(4.6)
Ischemic heart disease 7,869(7.0 2,051(8.4) 1,272(10.79) 296(121) 102(12.4)
Diabetes Mellitus 7,306(6.5) 1,669(6.8) 979(8.2) 265(109) 121 (14.7)
Hyperthyroidism 1,770(1.6) 420(1.7) 179(1.5) 40(1.6) 14 (1.7)
Anti=platelets 17,655 (6) 4,537 (19) 2,679 (23) 664 (27) 270 (33)
Obesity 1,713 (1.5) 447 (1.8) 296 (2.5) 57 (2.3) 31(3.8)
Sleep.apnea 500 (0.4) 132 (0.5) 103 (0.9) 17 (0.7) 4 (0.5)
CHA,DS, VASc
0_points 51,428 (45.4) 8,846 (36.2) 3,675 (30.9) 445 (18.2) 55 (6.7)
1 point 11,650 (10.3) 3,528 (14.5) 2,087 (176) 406 (16.6) 87 (10.6)
>2 points 50,126 (44.3) 12,029 (49.3) 6,126(51.5) 1,591 (65.2) 680 (82.7)
ECG_variables
Heart rate (beats/minymedian (IQR) 71 (63— 80) 71 (63— 83) 68 (61— 77) 68 (61— 76) 70 (62— 80)
Left ventricular hypertrophy-n (%) 3,910 (3.4) 1,415 (5.7) 606 (5.0) 178 (7.1) 59 (7.0)
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For all baseline variables, except hyperthyroidism (P=0vi&é¥ound that the observed differences in medians and proponterasstatistically significant (P<0.001)
different across the 5 IABefined subgroups when calculating P for trdedhemic stroke is not included @HA,DS, VASc since individuals with ischemicrske

were excluded at baselinéB; Inter-atrial block, IQR; Interquartile range
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Figure Legends:

Figure 1. Examples of inter-atrial block aswell asa normal electrocardiogram. IAB=Inter-atrial block.

Figure 2. Multivariable-adjusted hazard ratiosfor atrial fibrillation, ischemic stroke, conduction disorder, and
all-cause mortality’by‘inter -atrial block. IAB=Inter-atrial block; Cbs=95% confidence interval

Figure 3. Differeneesingarea under the curvefor the 10-year outcomes of atrial fibrillation and ischemic stroke
obtained by adding inter-atrial block to conventional risk modelsfor atrial fibrillation and ischemic stroke,
respectively, stratified,by the presence or absence of cardiovascular disease at baseline. AF=atrial fibrillation;
AUC=area under the curve; Cl=confidence inter@fD=cardiovascular disease at baselidB=inter-atrial block;

noCVD=no cardiovaseular disease at baseline

Figure 4. Cumulativeincidence curves of inter-atrial block for the outcome of atrial fibrillation in patients with
and without cardiovascular disease at baseline and stratified into 10-year age-groups. Predictons were based on
multivariableadjusted Cox models fitted within the respective-ggrip and cardiovascular disease group (yes/no).
AF=atrial fibrillation; CVD=cardiovascular diseaseCG=electrocardiogram; IAB=intextrial block

Figure 5. Cumulative incidence curves of inter-atrial block for the outcome of ischemic stroke in patients with

and without cardiovascular disease at baseline and stratified into 10-year age-groups. Predictions were based on
multivariableadjusted Cox models fitted within tihespective aggroup and cardiovascular disease group (yes/no).
CVD=cardiovasculardiseaseCG=electrocardiogram; |IAB=intetrial block

Figure6. A) Violin plot displaying median, interquartile range, range, and probability density of |eft atrial end-
diastolic volume for.normal P-wave and inter-atrial block. IAB-1=interatrial block with one biphasic-Rave in
inferior leads; |IAB2=interatrial block with two biphasicaves in inferior leads; |IAB=inteatrial block.B)
Receiving operator curve ftlhetwo models. In both models, intatrial block(yes/no) is outcome. AUC=area under

thecurve LAEDV=left atrial enddiastolic volume.
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