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BACKGROURD: Ablation is a widely used therapy for atrial fibrillation (AF); however, arrhyihmia recurrence and repest procedures are
common. Studies examining surrogate markers of genatic susceptibility to AR such as family history and individual AF susceptibility
alleles, suggest these may be associated with recurrence outcames, Accordingly, the aim of this study was fo test tha association
detween AF ganetic susceptibility and recurrence after ablation using a comprehensive polygenic risk saore for AR,

METHODS: Ten centers from the AF Genetics Consortium identified patients who had undergone de nava AF ablation, AF genetic
susceptibility was measured using a previously deseribed polygenic risk seore (N=929 single-nucleatide polymorphisms)
and tested for an association with clinical characteristies and time-to-recurrence with a 3 month blanking perind, Recurrence
was defined as 30 seconds of AR, atrial flutter, or atrial tachycardia. Multivariable analysis adjusted for age, sex, height, body
mass index, persistent AR, hypertension, coronary disease, left atrial size, left vantricular ejection fraction, and year of ablation.

RESULTS: Four thousand two hundred seventy-six patients were efigible for analysis of baseline characteristics and 3259 for
recurrence outcomnes. The overall arrhythmia recurrence rate between 3 and 12 months was 44% (1443/3259), Patients with
higher AR genetic susceptibility were younger (R<0.001) and had fewer clinical risk factors for AF (F=0.001), Persistent AF
(hazard ratio [HR], 1.39 [85% CI, 1,29-1.58); B<0.001), |aft atrial size (perem: HR, 132 [88% CI, 1.19-1.46]; AQ.001), 2ng
left ventricular ejection fraction (per 10%: MR, 0.88 [95% CI, 0.80-0.57}; A=0.008) were associated with increased risk of
recurrence. In univariate analysis, higher AF genetic susceptibility trended towards a higher risk of recurrence (HR, 1.08 {25%
CI, 0.89-1.18]; A=0.07), which became less significant in multivariable analysis (HR, 1.06 [S5% CI, 0.98~1.15]; A=0.13).

GONCLUSIONS: Higher AF genetic susceptibility was associated with younger age and fewer clinical risk factors but not
recurrence. Arrhythmia recurrence after AF ablation may represent a genetically different phenotype compared to AF
susceptibility.

VISUAL DVERVIEW: A visual overview is available for this article,
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WHAT 1S KNOWN?

* Family history of atrial fibrillation (AF) and individual
comman genetic variants associated with AF (ag,
chromosome  4g28  single-nuclectide polymor-
phisms) are associated with arrhythmia recurrence
aftar catheter-based ablation for AR

* Polygenic risk scores ¢can combine the effect of
hundreds to thousands of common genetic vari-
ants (single-nucleotide polymaorphisms) to measure
avarall genetic susceptibilty to AR

WHAT THE STUDY ADDS?
Patients with higher genetic susceptibility for AF
arg younger and have fewer clinical risk factors
for AR
* Genetic susceptibility for AF based on commen
genetic variation is not significantly associated with
arrhythmia recurrence after ablation.

Nonstandard Abbreviations and Acronyms

AF atrial fibrillation
BMI body mass index

CAD coronary artery disease

GWAS genome-wide association study

HCN-4 hyperpolarization cyclic nucleotide-
gated potasszium channel 4

HR hazard ratio

LA left atrial

LVEF left ventricular ejection fraction

SNP gingle-nucleotide palymarphiam

risk naw estimated to be as high as 37%." The mecha-
nistic heterogeneity contributing to the prevalence of
AF is underscored by the diverse clinical and genetic fac-
tors associated with the disease” Genome-wide associa-
tion studies (GWAS) have highlighted the polygenic nature
of AF predispasition and have demonstrated how scores
comprising many genetic variants can be used to estimate
an individual's overall genetic susceptibility to AR
AF ablation focused on pulmenary vein isolation (with
or without additional ablation targets) is a commonly used
treatrment for symptomatic AR Recent data estimate the
recurrence rate after AF ablation is #35% at 1-year and
at least 15% of patients undergo a second procedura®'®
A major knowledge gap is how to select patients who
will respond favorably to AF ablation. Current practice
already incorporates clinical factors into the consider-
ations for ablation (eg, AF persistence), but the ability of
genetic factors to predict AF recurrence remains incom-
pletely defined.” Evidence to suggest that recurrence

A‘trial fibwrillation {AF) is a common disease with a lifetime

Circ Arrhythm Eloelrophysiol 2020,13::007676, DOI: 10.1161/CIRCER119.007676

after AF ablafion is genetically mediated is based on its
association with a family history of AF (a genetic surro-
gate) and reported associations between individual AF
susceptibility alleles and recurrence (eg, single=nucleotide
polymarphisms [SNFs] at chromosome 4g28),'7*9 Taken
together, these data provide the basis for the overarch-
ing goal of this study, which was to define the association
belween genetic susceptibly to AF and arrhythmia recur-
rence following AF ablation. To do $0, 10 centers contrit-
uted clinical data from patients who underwent first-time
AF ablation and had genotype data available to calculate a
previously described peolygenic AF risk score used to mea-
sure AF genetic susceptibility® The primary analysis iested
for an association between the polygenic AF risk score
and arrhythmia recurrence between 3 and 12 months
with multivariable adjustment for patient-specific clinical
and technical factors. Given potential differences between
centers in their patient populations, ablation technique,
and recurrence monitoring, results were analyzed sepa-
rately for each center and ¢combined using meta-analysis,

METHODS

Data Sharing Policy

The data that support the findings of this study are available
from the corresponding author upon reascnable request,

Participating Cohorts

The AF Genetics Consortium iz an internaticnal, multicenter
working groun comprised of prospectve cohort studies and
ohservational prospective and retrospective registies with a
focus on AF genetics research, The participzting studies werg
appraved by their institutional review boards, and all partici-
pants underwen! written informed consent. Ten cenlers con=
tributed to the current AF Ablation substudy (Notes in the
Data Supplement), Eligible paricipants underwant first-time
catheter-based ablation for AF (radiofrequency or cryoenergy).
were ¢linically followed for at least 12 months after ablation,
had available genolype data, and were of European ancestry,

Clinical Characteristics

Age, height, and body mass index (BMI) were recorded at the
time of AF ablation, Persistent AF was defined as a history of
an AF episode 27 days in duration and & history of direct cur=
rent or pharmacological cardioversion.'® A higtory of hyperlen-
sion and carenary artery disease (CAD) was recorded if the
diagnosis otcurred before tha day of ablatien. Hypertension
and CAD ware defined as present if the diagnasis was listed
in the past medical history, CAD included both obstructive and
nonohstructive disease. Left atrial (LA) size and left ventrigular
gjection fraction (LVEF) were recorded from the most recent
measurement before ablation and included measurernents
from transthoracic echocardiogram, cardiac magnetic reso-
nance imaging, or cardiac computed tomagraphy LA size was
recorded as the anterior-posterior dimension. Reported LVEF
valuas greater than 55% were truncated to 55% for analysis.
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Catheter-Based AF Ablation and Recurrence
Monitoring

AF ablalion was performed using methods and protocols
according to the clinical standards of each participating center
(Tabie | in the Data Supplement). All patients underwent pulrio-
nary vein isolation, Additional ablation lasions were performed
at the discretion of the operator. Al patiants were monitored
during the follow-up period for asympiomatic recusrence using
ambulatory monitors, or, if present, implanted devices (pace-
makers, implantable cardioverter defibrillators, loop recorders)
Accarding to cstablished standards for reparting arrhythmia
recurrence for AF ablation research, the definition far recur-
rence was any episade of AR atrial flutter, or atrial tachycar-
dia lasting al least 30 seconds and eccurring after a 90-day
blanking perigd,

The AF Susceptibility Score

Genetic susceptibility to AF was measured with a polygenic
risk score using methods previously deseribed.' The genotyp-
ing array used by each center is reported in Table If in the Data
Supplement Standard quality control steps were undertaken.
GWAS quality control included checking for sex concordance,
genolyping efficiency at the subject (>38%) and SNP level
(08%), relatedncss between samples (Z0 =0.8), Mendelian
errors, and concordance between duplicates, Imputation was
parformed using the Haplotype Referance Consortium panel
revision 1.1.'" Preimputation quality conlrol included align-
ment to the Haplotypa Refarance Consortium reference panel
(McCarthy Group Tools, hitps://wwwwellox.ac.uk/ ~wraynar/
toals/), which filters palindromic SNPs, SNFs with allale fre-
quencies significantly deviating from the Haglotype Reference
Consortium reference frequency, and SNPs not magping to
known Haplolype Reference Consorlium posilions, Given dif-
ferences in the imputation quality between different geno-
typing platforms used by the centers, the final polygenic risk
score wag comprised of 829 SNPs that were comman to all
tha centers and were directly genotyped or had an imputation
INFO score >0.3 (Table Il in the Data Supplement). We refar
to this polygenic risk score as the AF susceplibitily score, The
AF susceptibility score was calculated as the weighted sum
of the AF risk alleles. For each SNP included in the AF sus-
ceptibility score, the risk allele is listed in Weng ct al,' and the
weight is equal ta the (3 coefficient for its association with AF
in the GWAS from Christophersen et al? The AF susceptibility
score was standardized by zero centering and dividing by the
3D of each center's AF genetlc susceptibility score, The distri-
bution of the genetic risk score for each cohort is presented
in Figure |in the Data Supplement, To present the association
between baseline clinical characteristics and genetic suscep-
tibility, individual-level data for the AF susesptiblity score was
pooled across cohorts and divided inlo quintiles to dafine cut-
offs for assigning participants into the bottom guintile 1 (Q1)
to the top quintile (Q5). To Investigate the potential for a ditfer-
ent polygenic AF risk score derived from the results of another
recent AF GWAS 1o yiald different results, a second polygenic
risk score was created using 97 SNPs that met the genome-
wice significance threshold of FeBx10°% from the report by
Roselli et al’ This polygenic score is referred to here as the
limited AF susceptibiifty score,

Che Arrkythm Electrophysisl. 2020;13:¢007676, DOI: 10.1161/CIRCER 19007676

Statistical Analysis

Continuous variables were reported as the median and inter-
quartile range and categorical variables as the frequency and
percentage. Overall baseline clinical characteristics are pre-
sented along with results stratificd according to the AF genetic
susceptibilily class. Differences between clinical characteristics
and AF genetic susceptibility class were compared using the
Kruskal-Wallis H test or 4" test. To further explore the associa-
tion between AF genatic sugeeptibility and rigk factars that have
age-related penetrance, hypertensian, CAD, persistent AR, BMi,
and obesity (=30 kg/m") were analyzed using a multivariable
regression medel with adjustment for age at ablation (logistic
regression models: hypartension, CAD, persistent AF, and abe-
sity; linmar regression model; BMI), To examing the combined
effect of multiple dlinical risk factars, clinical risk factars for
AF were defined as age >80 years, BMI >30 kg/m?, CAD, and
LVEF <50%. Low clinical risk burden was defined as zero rigk
factors, moderate clinical risk burden was 1 risk factor. and high
clinical risk burden was defined as greater than or equal to 2
risk factors. A multinomial logistic regression was used to test
the association cetween clinical risk burden (low, moderate, and
high) as the dependent variable and the AF susceptibility score
(continuous) &5 the determinant of interest. The primary analy-
sis tasted the sssociation between time to arrhythmia recur-
rence and AF genetic susceptibilty using a Cox propartional
hazards moedel. The AF susceptibility score was included as a
continuous variable, Both the univariate and mulbivariable mod-
els included adjustment for 3 principal components of ancestry,
which is a method to use ancestry informative markers from a
genaome-wide array to account for the modest ganetic variation
thal remains within a given ancestral population.'® Covariates
in the muitivariable model were prespecified and included age
at ablation {per 10 years), sex, height (per 10 cm), BMI (per
5 kg/m”), pergistent AF (yes/no), hypertension (yes/no), CAD
(yes/no), LA size (per cm) LVEF (per 10%), and year of abla-
tion, As & secondary amalysis to demonstrate the association
between AF recurrence and individual SNPs that comprise the
AF susceptibility score, a separate multivariable madel (using
the same covariates as the primary analysis) was performed, To
address the potential for differences between centers related
ta clinical phenotyping and/or genotyping bateh effects, each
center was analyzed separately, and the resuils were meta-
analyzed using inverse variance weighted randome-gffects
meta-analysis. Between-center heterogeneity was assessed by
calculating F. A secondary analysis was performed by replac-
ing the AF susceptibility score with the limited AF susceptibility
score in the univariate and multivariable Cox proportional haz-
ards models described above, Statistical and genetic analyses
were performed using R version 3.5.1, PLINK version 1.8,
and METAL version 2011-03-25"" Figures were generated
using GraphPad Prism version 504 (GraphPad Software, inc,
La Jolla, CA),

RESULTS

AF Genetic Susceptibility and Clinical
Characteristics

Among 4267 individuals across the 10 ceniers
included in the analysis of baseline characteristics,
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the median age at ablation was 61 years (interquartile
range, 53-68) and 30% were women (Table, Table IV
in the Data Supplement). Clinical characteristics were
stratified according to AF genetic susceptibility class.
Individuals in the top AF genetic susceptibility class
were younger at the time of ablation {median age b8
years [interquartile range, 51-67]) compared with
those in the bottom AF genetic susceptibility class
{63 years [interquartile range, 54-69]; A<0.001)
and were less likely to have LV systolic dysfunction
(EF<50%) compared with the bottom class (12%
versus 18%, A=0.01). When adjusted for age, none
of the other baseline characteristics examined (eg,
hypertension, CAD, persistent AR BMI, or cbesity
(BMI230 kg/m?) were significantly associated with
AF genetic susceptibility class,

In multinomial regression, odds of having a low clini-
cal risk burden was increased 15% per SD increase in
the AF susceptibility score (odds ralio, 1,15 [85% Cl,
1.06-1.25]; A=0.001) compared with a moderate clini-
cal risk burden (Figure 1), However, there was no statis-
tically significant association between nigh clinical risk
burden and AF genetic susceptibility (OR, 0.95 [95% Cl,
0.88-1.03]; ~=0.21),

AF Genetic Susceptibility and Arrhythmia
Recurrence

Centers eligible for inclusion in the primary recurrence
analyses had time-to-recurrence data available and at
least 100 cases of arrhythmia recurrence with time-tg-
recurrence data. This resulted in a total of 3259 indi-
viduals from 8 centers that were eligible for analysis
and 1017 that were excluded. The overall arrhythmia
recurrence rate between 3 and 12 months was 440

Takle.

{1443/3269). There was no difference in the overall
rate of recurrence between AF genetic susceptibility
classes (Tables V and VI in the Data Supplement). In
the primary analysis using a univariate model, there was
a nonstatistically significant trend towards higher risk
of recurrence with increasing AF genetic susceptibility
(hazard ratio [HR], 1.08 [95% CI, 0.88-1.18], ~=0.07;
Table V|| in the Data Supplement), With the multivari-
able adjustment, the association between the AF sus-
ceptibility scare and time-to-recurrence became less
significant (HR, 1.06 [95% CI, 0.98~1.15]; F=0.13;
Figure 2; Table VIl in the Data Supplement), Factors
that significantly associated with time-to-recurrence in
the multivariable analysis included persistent AF (HR,
1.39 [95% CI, 1.22-1.58); A<0.001}, LA size (per cm:
HR, 1.32 [95% CI, 1.19-1.48]; A0.001), and LVEF
(per 10%: HR, 0.88 [95% CI, 0.80-0.97]; A=0.008).
Results from the univariate and multivariable analy-
ses are presented for each cohert in Figure 3 and
Tables VIl and IX in the Data Supplement. There was
low to moderate heterogeneity between coheris for
the association between the AF susceptibility score
and recurrence as indicated by an / statistic of 349,
Nexi, the limited AF susceptibility score was examined.
Thirty-four percent of individuals had no change in AF
genetic susceptibility ¢class when using the limited AF
susceptibility score compared with the comprehen-
give AF susceptibility score, and 43% changed by +1
class. Overall, resuits using the limited AF suscepti-
bility score were similar to those obtained using the
comprehensive AF susceptibility score. There was no
association between the limited AF susceptibility score
and time-to-recurrence in univariate (HR, 1.01 [05%
Cl, 0.93~1.09]; ~=0.83) or multivariable analysis (HR,
1.01 [956% CI, 0.96-1.07]; P=0.83),

Basellna Characteristics Stratified by AF Genetlc Susceptibility Clags Derlved From the AF Susceptibility Score

T e A i
R A i O e e ety iR e Ve
Mo, of aubjects, N 4267 787 763 825 891 101 NA
AF genatic susceptibility scans (S0) NA =12 (=15 o =1.0)[ =05 (=0.7 10 -04) | 01 (0210 0.1} | DB 031207 | 1.3 (1.010 1.8} NA
Ago at AF ablation, y &1 (62 to 88) 83 {64 to 84) 82 (65 1o 68) 82 (54 \u 8B) 80 (F3 10 &8) | 58 (611067 | <0.001
Fomale gander (yoes) 300 25% 208% a20% 2005 30% 097
Maight, em 176 {17010 183) | 178 {17010 184) | 178 (1681e 185 [ 176 (17010 183) 178 (17010 183)|178 (17010 183} 0.68
EML, kgfm?¥ 28 {25 to 32) 28 {26 to 32) 20 (25 1o 33} 28 {26 10 33) 29 (26 to 332) 28 (26 10 32 0.04
Oboso BV 230 kg/m®; yes) 3504 38% A42% 3nth 40 35% Q.08
Parsistont AF {yes) 40% 43% 38% 43% 430 43% 083
Hyportanaion {yoa) 580 1% 81%h &3k 82% 0% 0.73
Coronary arery disenss (yor) 13% 14% 17% 14% 14% 14% n0e2
heft atrial size, cm 42@7waT) | 42@71047) | 41 @71047 | 42(37t048) (420371047 (41 (38048 | 08B
LVEF (<50%) 18% 1 8% 12% 129% 180% 12% 0.01

Pyaluc for tha ditterenes butwasn quintilos was calculiled using the KruskakWalis H fa3t far canlinugus viriables or the 37 tost far catogorical varianles. A indicates
atrial fibrillatior; BMI, body mase index: 10R, iMerquartilz ranga: LVEF, lafl ventricular sjeation fraction; and NA, nat applicablo,
“3D, the median and 1GR is presented far the standardized AF Genatie Suseaptitity Score,
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Low Clinical Risk Burden 4 —t— 20,001

High Clinical Risk Burden - P=0.21

[§ Sy,

08 09 10 11 12 13
Odds Ratio

Figure 1. Higher atrial fibrillation (AF) genatic susceptibllity
Is associated with increased odds of a low clinical risk factor
burdaen but not associated with a high clinical risk factor
burden.

Raaults of a multinamial regression. Clinical risk factors were age
~80 y, body mass index (BMI) >30 kg/m?, coronary artery disoase
(yes/no), and left ventricular ejection fraction {LVEF) <50%. Low
slinigal risk burden was defined s zere risk factars, and high clinical
tiek burden was defined as greater than ar equal to 2 risk factors.

Association Between Individual AF
Susceptibility Alleles and Arrhythmia
Recurrence

The association between the 929 individual SNPs that
comprise the AF susceptibility score and time to arrhyth-
mia recurrence were tested using separate multivariable
madels for each SNF. Overall 53 SNPs (6%; 53/928)
had a P value for association with recurrence <0.05.
Among the 53 5NPFs, 40 SNPs (75%, 40/53) were in
the direction of increased risk of arrhythmia recurrence
and 13 SNPs (25%, 13/53) in the direction of decreased
risk of recurrence (Figure 4). A quantile-quantile (Q-Q)
plot is presented in Figure Il in the Data Supplement.
Among notable individual loci for whom the AF risk allele
was associated with an increased risk of recurrence
were previously reported associations at the 425 locus
near the gene AITXZ2 (A=0.03-0,005),"“4"* and the
1621 locus near the gene ILER (R=0.0008-0,009)21%?
along with a variant at the 2q37 locus near the gene
TTN(P=0.01) and the 15g24 locus near the gene HON4
(F=0.047). At the 10624 locus near the gene NEURLT
(F=0.02-0.04), the AF risk allele was associated with a
decreased risk of recurrence.

DISCUSSION

Genetic studies have defined a core set of common DNA
variants associated with AF susceptibility across patient
subgroups. Nevertheless, AF is a clinically and mecha-
nistically heterogeneous disorder, so defining subgroups
of AF based on clinical and genetic features may iden-
tify individuals with shared AF mechanisms and provide
the opportunity to advance therapies such as AF abla-
tion towards a more targeted approach. Accordingly, our
study sought ta defing the contribution of AF genetic

Circ Arrhylhm Elactrophysiol, 202012007676, DOI: 10,1161 /0IRCER119.007678

AF Genetic Suscaptibility - i P=0,13

Aga [per 10 years) 4 I-il-| P=0.40

Female Gender L P=0.37

Height (per 10cm) < Hr-il P=0.13

BMI {per 5 kg/m2)- H P=0.77
Persiatant AF | ——{ Ps0001

Hypartenaion —t— P=0.73

Coranary Artory Disédse = bt P=0.£1
LA gize [por em) = L P<0,001
LV Ejection Fractlan (per 10%) = ] P=0.008
Year of Ablation - L P=0.001

o w2 W
Hazard Ratio

Figurc 2. Results of a muitlvarlable Cox proportional hazards
model testing the association betweean atrial fibrillation (AF)
genetic suscaptibllity and time to arrhythmia recurrence
lollowing AF ablatian.

The camprebensive AF genetic susceptibility scare (N=B28 singla-
ruclectide polymarphisms) was expressed as a aontinuous variable,
and adjustment was made for all the covariates listed in the figure.

susceptibility to ablation outcomes. We found that higher
genetic susceptibility lo AF was associated with younger
age at ablation, less systolic dysfunction, and an over-
all lower clinical risk burden. However, in contrast to the
patential relevance of these clinical risk factors to abla-
tion outeomes, AF genetic susceptibility was not statisti-
cally significantly agsociated with arrhythmia recurrence
after ablation. This is an unexpected result based on
previous smaller studies suggesting AF genetic suscap-
tibility would be associated with AF recurrence based on
its agsociation with family history of AF, and previously
reported associations batween individual AF susceptibil-
ity alleles and recurrence,1?-1

A possible explanation is suggesied by the association
between individual AF susceptibility alleles and arrhyth-
mia recurrence, Among SNPs that were significantly
associated with recurrence (A<Q.05), the AF suscepti-
bility allele increased risk of recurrence in the majority
(7890) of SNPs but in 25% of SNPs the AF susceptibility
aliele decreased risk (Figure 4), The net effect was to
reduce the overall association between comprebensive
measuras of AF genetic susceptibility and recurrence
after ablation resulting in an overall frend in the direction
of increased risk but not reaching significance.

Contribution to the Existing Literature

Frior studies have reported the associations between
a family history of AF and baseline clinical characteris-
tics.'%8 Consistent with the results of these studies, we
found individuals with higher AF genetic susceptibility
were more likely to develop AF when younger, and with a
lower clinical risk profile, Conversely, AF genetic suscep-
tibility was not assoctated with a high clinical risk profile,
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Univariate Multivariable

Combined {4 P=0.07 ‘;'" P=0.13
BEAT-AFPVI I—e— pe003 1 Ho— P=0.28
GGAF —p— P=() 87 -I—*—l P=0.99
Intermountain 4 |—e— P=0.06 | Hje—i P=0.64
Leipzig- P=0.96 o Hp=—i P=0.88
Johns Hopkins I-E—O—I P=017 - l-:t-H P=0.24
MGHH |F—e— P=0007 { | —— P=0.004
AFLMU - —— P=094 - He— P=0.57
Vanderbilt+ Fej P=028 - reH4 P=0.51

¥ T | T 1 1

NN 4D TN

Hazard Ratio

Figura 3. The association betweon tha atrial fibritlation (AF) genetic susceptibliity scors and arrhythmia recurrence in unlvarlato

and multivariable modaling,

Disp_laygd are results for each cohort and the combined mata-analyzed rosutt. Aralysis was periormed using a Cox propartianal hazards mode),
Multivariable agjustment was made for age, sex, haight, bady mass index (BMJ), parsistent AR hypertensian, coranary arlery dissase (CAD), laft
atrial (LA) size, laft ventricular ejection fraction (LYEF), and year of atfation. G GAF indicates Groningen Genaties of Atrial Fibrillation,

These findings suggest that genetic susceptibility con-
tributes to the risk of developing AF in younger patients
with fewer comorbidities but in older and sicker patients
AF can develop without a significant genetic contribution.

Prior research by our group and others using a can-
didate SNP approach has reported the association
between individual AF susceptibility alleles and recur-
rence after ablation.''%'* Most notable has been the
association between recurrence and varianis at the
top AF susceptitility locus, chromoseme 4g25 near
the gene PITXZ This association has been detected in
cohorts of European Ancestry but not detected when
tested in cohorty of Asian-ancestry™ In our present
dataset, AF susceptibility alleles at the 4q25/FITX2
locus conferred an increased risk of recurrence after
AF ablation (Figure 4, A=0.005-003 for 4q25/FITX2
=NPs). Experimental data have suggested many poten-
tial mechanisms for this associalion including differ-
ences in the pulmanary vein myecardial sleeve, LA
myacyte automaticity, and impaired response to oxida-
tive stress and inflammation.”*™ Another praviously
reported genetic association with recurrence after abla-
tion are comman variants within /LER, the gene encod-
ing the receptor for interleukin-6. [nterleukin is a known
regulator of inflammation, which is a well-recognized
mechanism for recurrence of AF after ablation. -
Other notable but to the best of our knowledge not pre-
viously reported associations with recurrence included
SNPs within TTN and HCN4. TTN is the gene encod-
ing the sarcameric protein titin in which rare variants
are a major cause of dilated cardiomyopathy and have

Cire Arrbythm Electrophysiol. 2020:1 2:e007676, DO 15.1161/CIRCER 10.007678

recently been shown to be associated with AF, espe-
cially in the young® HCN4 encodes the pore-forming
a~subunit of the cardiae funny channel, which regulates
the rate of phase 4 depolarization and serves as the car-
diac pacemaker current. Dysfunctional HCN (hyperpo-
larization cyclic nucleotide-gated potassium channel)=4
channels have been linked to ectopic atrial pacemaker
activity® Among SNPs associated with a decreased
rate of recurrence were those near the gene NEURLT.
NEURL 1 was first identified as an AF associated gene
in 2014 and then later by GWAS in 20175 Patential
mechanisms by which NEURL T activity associates with
AF pathogenesis are suggested by experiments where
downregulation of the NEURL ortholog in zebrafish
lengthened atrial action potential duration, as well as an
in-vitro interaction between PITX2 and NEURL

Strengths and Limitations

This study used abservational data collection and s,
therefare, fimited by variability in the study population,
phenatyping, ablation procedure, and follow-up which
may introduce the potential for bias and heterogene-
ity. However, the primary delerminant of the sludy was
genetic data, to which the clinical and research teams
were blinded at the time of ablation, fallow-up, and
data collection thereby reducing the potential for bias.
The sample size of our study was large relative {0 prior
studies investigating AF ablation outcomes. Qur study
was multicenter and measured the overall associe-
tion between AF genetic suscegtibility and recurrence
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Figure 4. The assoclation between Indlvidual atrial fibrillation (AF) susceptibitity allalas and arrhythmila recurrence aftar
ablation (displayed are single-nuclastide polymarphisms [SNPs] with P<0,05),

Each 3NF was expressed using an additive genetic model and individually tested for an assotiation with time to arthythmia recurrance uging
& multivariable Cox proportional hazards mode! with adjustment for aga, gander, height, body mass index (EMI), persistent AF, hypertension,
eoranary artery disease (CAD), left atrial (LA} siza, left ventricular sjection fractien (LVEF), and year of ablation.

outcomes across a wide variety of centers and opera-  of GWAS in individuals of European ancestry, and our
tors which increases the generalizability of our findings.  study cohort was, therefore, restricted 1o this popula-
Ouicome data on repeat ablations, antiarthythmic drug ~ tion, The generalizability of the results of this study to
use following ablation, and cardioversions were not  other racial and ethnic populations is unknown, This
available across all centers and not available to report.  highlights the need for GWAS of AF in other ancestral
The polygenic AF susceptivility scores used lo esti-  populations and also further research into the racial dis-
maie genetic risk for AF were derived from the results  parily in utilization of AF ablation,
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Conciusions

AF genetic susceptibility measured by a polygenic AF
susceptibility risk score refines the clinical profile of
patients undergoing ablation and identifies patients with
high genetic susceptibility for AF as younger and with
less clinical risk factors for AF. Despite the importance
of these clinical associations, AF genetic susceptibility
was not found to be significantly associated with arrhyth-
mia recurrence outcemes. Identifying common genetic
variants specifically associated with arrhythmia recur-
rence after AF ablation is a logical next step in this work
because these data suggest recurrence may represent a
genelically different phenctype.
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