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Purpose: The incidence and prognostic implications of atrial fibrillation (AF) in patients with severe aortic stenosis (AS) undergo-
ing transcatheter aortic valve implantation (TAVI) are controversial, especially for Korean patients. Furthermore, the pattern of an-
tithrombotic therapy for these patients is unknown. The present study sought to identify the impact of AF on Korean patients un-
dergoing TAVI and demonstrate the status of antithrombotic therapy for these patients.

Materials and Methods: A total of 660 patients who underwent TAVI for severe AS were recruited from the nationwide K-TAVI
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registry in Korea. The enrolled patients were stratified into sinus rhythm (SR) and AF groups. The primary endpoint was all-cause
death at 1-year.

Results: AF was recorded in 135 patients [pre-existing AF 108 (16.4%) and new-onset AF 27 (4.1%)]. The rate of all-cause death at
1 year was significantly higher in patients with AF than in those with SR [16.2% vs. 6.4%, adjusted hazard ratio (HR): 2.207, 95% con-
fidence interval (CI): 1.182-4.120, p=0.013], regardless of the onset timing of AE The rate of new pacemaker insertion at 1 year was
also significantly higher in patients with AF than in those with SR (14.0% vs. 5.5%, adjusted HR: 3.137, 95%CI: 1.621-6.071, p=0.001).
Among AF patients, substantial number of patients received the combination of multiple antithrombotic agents (77.8%), and the
most common combination was that of aspirin and clopidogrel (38.1%).

Conclusion: AF was an independent predictor of 1-year mortality and new pacemaker insertion in Korean patients undergoing

TAVL
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INTRODUCTION

Transcatheter aortic valve implantation (TAVI) has developed
enormously over the past decade and become a standard of
care for patients with symptomatic severe aortic stenosis (AS)."*
Atrial fibrillation (AF) is a common complication following
TAVI or surgical aortic valve replacement in patients with se-
vere AS,*¢ since AF and AS share similar cardiovascular risk
factors, and pressure overload on the left heart system due to
ASisrelated to a higher incidence of AE Furthermore, the TAVI
procedure itself could be associated with a systemic inflam-
matory response and oxidative stress, which result in slow atrial
conduction, short refractoriness, and endo-epicardial dissocia-
tion that can in turn induce re-entry, ectopic activity, and new-
onset AE” Theoretically, the atrioventricular desynchrony and
irregular ventricular contraction caused by AF could impair
the heart function of patients with severe AS. In this regard, AF
has been associated with poorer clinical outcomes than those
found in patients with a sinus rhythm (SR) after TAVL>*"'* How-
ever, evidence is lacking about the incidence and prognostic im-
plications of AF in Korean patients with AS undergoing TAVL

Although the current guidelines recommend the use of an
oral anticoagulation (OAC) with or without antiplatelet thera-
py after TAVI in patients who require long-term anticoagula-
tion, the optimal antithrombotic regimens for AF patients with
AS undergoing TAVI are still unclear."'* Thus, the manage-
ment of antithrombotic therapy is frequently individualized to
balance the prevention of ischemic events and the risk of life-
threatening bleeding, which has translated into wide variabil-
ity in treatment across centers and operators.”” Therefore, we
used a nationwide multicenter registry from Korea to identify
the prognostic implications of AF on Korean patients and find
the current patterns of post-TAVI antithrombotic regimen.
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MATERIALS AND METHODS

Study population and data collection

The second cohort of the Korean-Transcatheter Aortic Valve
Implantation (K-TAVI) registry contains retrospective, nation-
wide, and observational data from consecutive patients who
underwent TAVI at 21 participating centers in Korea from
June 2015 to June 2018 (Supplementary Fig. 1, only online).
Clinical information about patient demographics, comorbidi-
ties, functional status, hemodynamics, procedural details, and
1-year clinical outcomes were collected using uniform, web-
based case report forms. Data quality checks were imple-
mented at the steering committee meeting of the K-TAVI reg-
istry. If patients were lost to follow-up, the attending physician
contacted the patient or their family members by telephone.
The present study was performed in compliance with the Dec-
laration of Helsinki. This study was approved by the institu-
tional review board of Samsung Medical Center (IRB number:
2018-12097), and informed consent from individual patients
was waived by the institutional review board at each center.

Patient selection and procedures

The diagnosis of severe AS and eligibility for TAVI were adju-
dicated by each center’s local multidisciplinary team consist-
ing of interventional cardiologists, cardiac surgeons, imaging
cardiologists, radiologists, and anesthesiologists. TAVI was
performed mainly through a transfemoral approach with the
self-expandable Medtronic CoreValve or CoreValve Evolut R
(Medtronic, Minneapolis, MN, USA) and the balloon-expand-
able Sapien XT and Sapien 3 transcatheter heart valves (Ed-
wards LifeSciences, Irvine, CA, USA). Following the procedure,
patients were admitted to the intensive care unit and monitored
for hemodynamic and electrocardiographic status. In the gen-
eral ward, all rhythm disturbances were recorded continu-
ously by electrocardiographic telemetry. Unless contraindicat-
ed, aspirin (100 mg) was prescribed indefinitely, and clopidogrel
(75 mg) was prescribed for at least 6 months after the proce-
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dure. In patients with AE anticoagulation with a vitamin K an-
tagonist or non-vitamin K antagonist oral anticoagulant (NOAC)
was considered based on the current guideline.'®

Study definitions and outcomes
The primary endpoint of this study was all-cause death at 1 year
after TAVI. Secondary endpoints were changes in the New York
Heart Association (NYHA) classification, changes in echocar-
diographic parameters, cardiac death at 1 year, stroke at 1 year,
bleeding at 1 year, and pacemaker insertion at 1 year. Cardiac
deaths included all deaths without a definite non-cardiac cause.
Stroke included all ischemic stroke and hemorrhagic stroke
regardless of onset time, but not transient ischemic attacks.
Bleeding included all types of bleeding, including major and
minor bleeding. All endpoints were defined according to the
definitions of the Valve Academic Research Consortium-2.""
For the purpose of this study, AF patients were categorized
into two groups: 1) pre-existing AF, diagnosed before TAVT;
and 2) new-onset AF, diagnosed within 30 days after TAVI in
patients without evidence of previous AE Patients with atrial
flutter, which can coexist with or precede AFE, were assigned to
the AF group.

Statistical analysis

Continuous variables are presented as the mean+standard
deviation, and the differences between variables were evalu-
ated using Welch's t-test. Categorical variables are presented
as frequencies and percentages, and were analyzed using the
chi-square test and Fisher’s exact test, as appropriate. The cu-
mulative incidence of events is described using Kaplan-Meier
estimates, and was compared using the log-rank test. To cal-
culate hazard ratios (HR) with 95% confidence intervals (CI)
for the risk of clinical events, Cox proportional hazards model
was used. The multivariable model contained covariates that
were significant in the univariate analysis or clinically impor-
tant. The Cox regressions to identify independent predictors
of clinical events were based on age, sex, hypertension, diabe-
tes mellitus, previous history of stroke, previous myocardial
infarction, previous cardiac surgery, left bundle branch block,
Society of Thoracic Surgeons (STS) score, Euro-score II, CHAS2-
VaSc score, combined coronary artery disease, aortic valve
peakjet velocity, moderate or severe aortic regurgitation, mod-
erate or severe mitral regurgitation, left ventricular ejection
fraction (LVEF), and the NYHA classification. A multivariable
logistic regression analysis was performed to evaluate the in-
dependent predictors of new-onset AF after TAVI based on
age, sex, body mass index, previous cardiac surgery, LVEE left
atrial volume index, E/e, device size, anesthesia duration, pre-
TAVI creatinine, and CHAS2-VaSc score. All probability values
were two-sided, and p-values<0.05 were considered statisti-
cally significant. Statistical analyses were performed using R
Statistical Software (version 4.0.2; R Foundation for Statistical
Computing, Vienna, Austria).
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RESULTS

Baseline clinical and procedural characteristics
Among the total 660 patients who underwent TAVI, 135 (20.5%)
patients had AE. Among the AF patients, 108 (16.4%) patients
were diagnosed before TAVI, and 27 (4.1%) patients acquired
new-onset AF within 30 days after TAVI (Supplementary Fig.
1, only online).

Patients with AF had significantly more previous history of
stroke, but none of the other cardiovascular risk factors differed
significantly between the SR and AF groups. The STS score, Eu-
ro-score II, and CHAS2-VaSc score were significantly higher in
the AF group than in the SR group. Procedural characteristics,
such as the rate of successful implantation, puncture to close
time, and device size, did not differ between the two groups.
Patients with a SR were prescribed more antiplatelet drugs (as-
pirin and clopidogrel), and patients with AF received more an-
ticoagulation therapy with a vitamin K antagonist or NOAC
(Table 1). Supplementary Tables 1 and 2 (only online) shows
the baseline clinical and procedural characteristics of patients
with pre-existing AF and new-onset AE none of which differed
between the groups except anesthesia time, which was longer
in the new-onset AF group.

Changes in symptoms after TAVI

The changes in symptoms were assessed using the NYHA clas-
sification before, after, and 1 month after the index procedure.
Before the index procedure, patients with AF had a significantly
higher NYHA classification compared to patients with a SR. Re-
gardless of the presence of AF, patient symptoms improved sig-
nificantly after TAVI. However, the differences in NYHA clas-
sification between the AF and SR groups were maintained
consistently after TAVI and at the 1-month follow-up (Fig. 1).

Hemodynamic and echocardiography data

Before TAVI, patients with AF had a significantly lower LVEF
compared to those with a SR. The severity of AS was similar
between patients with and without AE However, right ventric-
ular systolic pressure, left atrium volume index, and proportion
of moderate to severe mitral regurgitation were all significant-
ly higher in patients with AF than in those with a SR (Table 2).
At the immediate postoperative follow-up, the two groups
maintained a similar trend of differences in their echocardio-
graphic parameters. However, at the 1-month follow-up, only
the left atrium volume index was significantly higher in the AF
group than in the SR group, and the other hemodynamic and
echocardiographic parameters were similar between patients
with and without AF (Table 2).

Clinical outcomes according to AF

The median follow-up duration in the current registry was 369
days (interquartile range from 125 to 686 days). In-hospital
mortality and the risk of pacemaker insertion were significantly
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Table 1. Baseline Clinical and Procedural Characteristics According to
AF

AF with AS Undergoing TAVI in Korean Patients

Table 1. Baseline Clinical and Procedural Characteristics According to
AF (continued)

. SR AF . SR AF
Variahles (n=525)  (n=135) vaII,ue Variables (n=525)  (n=135) vaII]ue
Demographics Type of device 0212
Age, yr 783466 79568  0.083 SAPIEN XT or 3 284(54.1)  73(54.1)
Sex, male 261(49.7)  67(49.6) >0.999 CoreValve or Evolut R 216(41.1)  60(44.4)
Body mass index, kg/m’ 239+37 237433 0526 Other 25(4.8) 2(1.9)
Risk factors Device size, mm 26.0+24 26523  0.053
Hypertension 387(73.7) 104(77.0) 0498 Medications at discharge
Diabetes mellitus 182(347)  51(37.8) 0566 Aspirin 464(88.4)  81(60.0) <0.001
Previous history of stroke 47(90)  28(20.7) 0.008 PZY12 inhibitor 470(895)  93(73.3) <0.001
Peripheral artery disease 74(14.1)  14(104) 0320 NOAC 33(6.3) 52(38.5) <0.001
Previous myocardial infarction 47(9.0)  14(104) 0.733 Warfarin 14(27)  17(126) <0.001
Previous percutaneous 141(269) 31(230) 0418 Cilostazol 50.0) 100.7) >0899
coronary intervention AF, atrial fibrillation; AV, aortic valve; AVR, aortic valve replacement; CABG,
CORD ) 180133 08 O e ECG slocrosadoyam LAD. ot antror o
Current smoking 22(4.2) 8(59) 0528 scending artery; LBBB, left bundle branch block; NOAC, non-vitamin K antago-
Previous AVR 9(1.7) 2(15) >0999 nist oral anticoagulant; RBBB, right bundle branch block; SR, sinus rhythm;
609 oi9 o SSSemot e b i it )
Previous renal replacement therapy 37(7.0) 6(4.4) 0369
ECG findings higher in the AF group than in the SR group (Fig. 2). The pres-
Rhythm <0.001 - . .
: ence of AF (pre-existing or new-onset) was associated with a
Sinus thythm 525 (100) 00) significantly higher risk of 1-year all-cause mortality than was
Pre-existing AF or flutter 0(0) 108(80.0) found in the SR group (16.2% vs. 6.4%, HR: 2.764, 95%CI:
New onset AF or flutter (0  27(200) 1.550-4.932, p=0.001) (Table 3 and Fig. 3). The 1-year risks of
LBBB 1223)  3(22) >0899  cardiac death (9.1% vs. 1.9%, HR: 5.324, 95%CI: 2.100-13.500,
RBBB 36(6.9) 15(11.1) 0142 p<0.001) and pacemaker insertion (14.0% vs. 5.5%, HR: 2.733,
Pacing rhythm 1y 7)) 049 95%CI: 1.483-5.039, p=0.001) were also significantly higher in
Risk scoring systems patients with AF compared to those with a SR (Table 3 and
STS score 72465 88+72 0013 Supplementary Fig. 2, only online). In subgroup analysis ac-
Euro-score I 102485 121495 0024 cording to the type of AE there was a significant increase of
CHAS?2-VaSc score 40+13  43+15 0017 new pacemaker insertion in patients with new-onset AF (27.5%
Anatomical characteristics vs. 5.5%, HR: 6.329, 95%CI: 2.742-14.60, p<0.001) compared to
AV morphology 0.636 those with SR, but not in patients with pre-existing AF (10.6%
Tricuspid 464(88.4) 123(91.1) vs. 5.5%, HR: 1.960, 95%CI: 0.945-4.066, p=0.071) (Supplemen-
Bicuspid 56(106) 12(8.9) tary Table 3, only online). Pre-existing or new-onset AF, age,
Other 5(1.0) 0(0) STS score, and NYHA classification before TAVI were inde-
Combined CAD 205(437)  78(40.6) 0521 pendent predictors of all-cause mortality at 1 year (Table 4).
Left main or proximal LAD involvement 107 (20.4)  26(19.3) 0.865
Annulus diameter, mm 28+27 231+27 0253  Predictorsof new-onset AF after TAVI

Laboratory findings
Creatinine, mg/dL
Hematocrit, %

WBC, /mm?

Procedural characteristics
Successful implantation
Puncture to close time, minute
General anesthesia
Anesthesia time, minute
Transfemoral approach

1416  1.3£12 0316
348450 350453 0.750
7080£2961 69462653 0.639

521(99.2) 134(99.3) >0.999
79.8+425 80.0£38.3 0.964
504 (96.0) 129(95.6) >0.999
131.3144.7 132.4+46.8 0.797
523(99.6) 133(98.5) 0.122

416

To find the predictors of new-onset AF after TAVI, a multivari-
able logistic regression analysis was performed. Prolonged
anesthesia, elevated creatinine before TAVI, and the CHAS2-
VaSc score were independent predictors of new-onset AF af-
ter TAVI (Supplementary Table 4, only online).

Variation in antithrombotic regimen and clinical
outcomes of AF patients after TAVI according to
antithrombotic therapy

Of the 126 AF patients after TAVI, antithrombotic regimens
were classified into three groups: 1) single-antithrombotic ther-
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Fig. 1. Changes in symptoms before, after, and 1 month after TAVI according to AF. The interval plot shows the mean+95%Cl of the NYHA class be-
fore, after, and 1 month after TAVI, according to AR Small bar chart indicates the proportion of each NYHA class in the pre-TAVI, post-TAVI, and
1-month follow-up groups according to AF. SR group (blue) versus AF group (red) is shown. AF, atrial fibrillation; CI, confidence interval; NYHA, New
York Heart Association; SR, sinus rhythm; TAVI, transcatheter aortic valve implantation.

apy for 28 (22.2%), which prescribed aspirin, clopidogrel, war-
farin, or a NOAG; 2) dual-antithrombotic therapy for 77 (61.1%),
which prescribed dual-antiplatelet therapy (aspirin and clopi-
dogrel) or a combination of one antiplatelet agent (aspirin or
clopidogrel) and one anticoagulant (warfarin or NOAC); and
3) triple-antithrombotic therapy for 21 (16.7%), which pre-
scribed a combination of dual-antiplatelet therapy (aspirin
and clopidogrel) and one anticoagulant (warfarin or NOAC).
Over 50% of patients received anticoagulation therapy in both
patients with history of percutaneous coronary intervention
(PCI) (17/28, 60.7%) and those without a history of PCI (54/98,
55.1%). Among the patients without anticoagulation therapy,
the most frequently prescribed combination was that of aspi-
rin and clopidogrel (48/55, 87.3%), regardless of the history of
PCI (Supplementary Table 5, only online).

The incidence of all-cause death and stroke within 1 year
was numerically higher in the single-antithrombotic therapy
group than in the dual and triple-antithrombotic therapy
groups. On the other hand, follow-up bleeding within 1 year
occurred more significantly in patients who were prescribed a
triple-antithrombotic regimen than in those on a single or dual-
antithrombotic regimen (Supplementary Fig. 3, only online).

DISCUSSION

This study used data from the nationwide K-TAVI registry to

https://doi.org/10.3349/ym].2022.0649

evaluate the impact of AF and antithrombotic management in
Korean patients who underwent TAV], and the principal find-
ings were as follows. 1) Symptoms and echocardiographic pa-
rameters were consistently poorer in patients with AE even
after TAVI, compared to patients without AF. 2) Compared with
a SR, AF was strongly associated with a higher risk of all-cause
and cardiac mortality and new pacemaker insertion within 1
year, regardless of the onset timing of AE 3) Among AF patients
with AS who underwent TAVI, a substantial proportion of pa-
tients were received multiple antithrombotic agents and dual
antiplatelet therapy with aspirin and clopidogrel was the most
provided regimen.

Among patients with severe AS undergoing TAV], the report-
ed prevalence of AF varies from 16% to 50%.>*"'° However,
there has been a lack of data regarding the incidence of AF in
Korean patients with severe AS undergoing TAVI. Here, we re-
port that 16.4% of Korean patients with severe AS had pre-ex-
isting AF, and 4.1% of patients were diagnosed as new-onset
AF after receiving TAVI. Compared with previous studies from
Western countries, our cohort seems to be on the low end for
the incidence of pre-existing and new-onset AE. The reason
for such low prevalence of AF might be explained as follows.
First, pre-existing AF is likely associated with the worse risk
profile of TAVI candidates;” therefore, a relatively low STS
score or CHAS2-VaSc score in this study could reflect a lower
incidence of pre-existing AE. Second, the transapical approach
is a well-known risk factor for new-onset AF;*'° therefore, the
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Table 2. Baseline Hemodynamic and Echocardiographic Characteris-
tics According to AF

SR AF p

Variables (n=525)  (n=135) value

Pre-TAVI
Systolic blood pressure, mm Hg
Diastolic blood pressure, mm Hg
Heart rate, /min

128.0£19.7 126.7£21.9 0.500
69.5+11.8 68.7+13.3 0.510
7261144 746£16.0 0.159

LVEDP, mm Hg 206113 214482 0523
AV Vmax, m/s 46+0.7 4508 0.096
AV mean pressure gradient, nmHg ~ 52.9+17.0 50.4+18.2 0.120

AV area, cm? 0.7£0.2 07402 0559
AV area index, cm?/m? 0.5+0.1 05+03 0446
LVEF, % 5724121 543+121 0.014
E/e’ 216+115 214491 0.846
RVSP. mm Hg 37.6+12.0 43.3+13.8 <0.001
LAVI, mL/m? 5294189 71.4+425 <0.001
Moderate to severe mitral 50(9.5) 31(23.0) <0.001

regurgitation
Moderate or severe aortic 74(14.1)  28(20.7) 0.076

regurgitation
Post-TAVI
Systolic blood pressure, mm Hg
Diastolic blood pressure, mm Hg
Heart rate, /min

127.6+20.1 127.1£20.7 0.782
63.3£12.3 64.6£13.4 0.304
76.2+£13.0 80.1+15.8 0.009

LVEDP. mm Hg 213+80 208+66 0.691
AV Vmax, m/s 24+08  23x05 0222
AV mean pressure gradient, mmHg ~ 12.0£52 11.2+£49 0.114

AV EOA, cm? 18+0.5 18405 0.268
AV EQAI, cm?/m? 11403 11403 0173
LVEF, % 59.1+10.0 57.0+10.2 0.033
E/e’ 215499 212497 0779
RVSP. mm Hg 36.8+10.0 389+13.2 0.033
LAVI, mL/m? 51.3£17.9 76.7£56.6 <0.001
Moderate or severe paravalvular 30(5.7) 9(6.7) 0.831

leakage

Moderate or severe mitral
regurgitation
1-month follow-up
Systolic blood pressure, mm Hg
Diastolic blood pressure, mm Hg
Heart rate, /min

18(3.4) 16(11.9) <0.001

135.4£20.4 129.3+20.6 0.005
68.9112.3 68.4£12.8 0.719
76.4+134 76.1+154 0.824

AV Vmax, m/s 2.3+05 22405 0.068
AV mean pressure gradient, mmHg ~ 11.8£5.1  10.8t44 0.073
AV EOA, cm? 1.7+05 1.7£05 0931
AV EQAI, cm?/m? 1.1+0.3 1.1+03 0.873
LVEF, % 60.5+89 59.4+9.0 0274
E/e’ 205+95 204+90 0.985
RVSP, mm Hg 340492 36.8+£13.7 0.136
LAVI, mL/m? 49.1+£17.0 75.7+62.0 0.004
Moderate to severe mitral 12(2.3) 7(5.2) 0.131
regurgitation

Moderate or severe paravalvular 20(3.8) 2(1.5) 0.282

leakage

AF, atrial fibrillation; AV, aortic valve; EOA, effective orifice area; EQAI, effec-
tive orifice area index; LAVI, left atrium volume index; LVEDP, left ventricular
end-diastolic pressure; LVEF, left ventricular ejection fraction; RVSP, right ven-
tricular systolic pressure; SR, sinus rhythm; TAVI, transcatheter aortic valve
implantation.

Data are presented as the meanstandard deviation or n (%).
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extremely low proportion of transapical approach procedures
in our cohort might be related to the low incidence of new-on-
set AE Third, the general prevalence of AF is known to be low-
er in Asia than in Europe and the United States.'®

Recent studies investigating the prognostic implications of
AF after TAVI have shown a consistent increase in early and late
mortality in patients with pre-existing or new-onset AE'*'** In
accordance with those previous data, we observed a signifi-
cantly higher risk of short-term (in-hospital) and 1-year follow-
up mortality in AF patients after TAVI, regardless of the timing
of AF onset. In addition to mortality, one of the important com-
plications related to TAVI is an atrioventricular conduction
disturbance that requires permanent pacemaker implanta-
tion. A previous meta-analysis showed that male sex, baseline
conduction disturbances, and an intraprocedural atrioven-
tricular block were predictors of pacemaker insertion after
TAVI, but no increase in the risk of pacemaker implantation
was identified for patients with AE*' However, in a large ret-
rospective cohort study of the STS/American College of Cardi-
ology TVT Registry, baseline pre-existing AF was not associated
with new pacemaker insertion for patients undergoing TAVI.2
Furthermore, data from the PARTNER trial demonstrated that
the risk of new pacemaker insertion was significantly higher in
patients with new-onset AF than in those with a SR or pre-ex-
isting AE* In agreement with the previous results, the present
study also demonstrated that patients with AF experienced sig-
nificantly more pacemaker insertion than those without AF, and
this increased risk was attributable to patients with new-onset
AF rather than pre-existing AF. Taken together, AF might be an
independent predictor of new pacemaker insertion, mainly
driven by new-onset AF; however, larger studies are required to
examine the role of AF in pacemaker insertion among patients
undergoing TAVI.

This study has several advantages and novel findings com-
pared with previous studies. First, changes in dyspnea symp-
toms before, after, and 1 month after TAVI were systematically
collected in this study. Interestingly, compared to patients with
a SR, those with AF complained of more severe dyspnea symp-
toms before TAVI, despite having similar AS severity. More-
over, although the symptoms improved significantly after TAVI
in all patients, regardless of the presence of AF, AF patients
more commonly remained symptomatic. These results imply
that AF itself contributes to dyspnea symptoms even in pa-
tients with severe AS, and thus, AF management is important
even in patients who have undergone successful TAVI. Sec-
ond, we comprehensively evaluated echocardiography data
before, after, and 1 month after the index procedure. Although
almost all previous studies provided baseline echocardiogra-
phy parameters, follow-up echocardiography data are scarce.
In the 1-month follow-up data of this study, we found no signifi-
cant differences in echocardiographic parameters except for
left atrium volume index, even though the LVEE left atrium vol-
ume index, and right ventricular systolic pressure were signifi-
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I SR (n=525) M Pre-existing AF (n=108) X New-onset AF (n=27)
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20

10

Cumulative incidence of adverse events (%)

In-hospital mortality
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YMJ

p=0.266

In-hospital bleeding In-hospital PPM insertion

Fig. 2. In-hospital outcomes according to AF. Bar plot shows the proportion of clinical adverse events that occurred during the in-hospital period, ac-
cording to AF. The SR group (blue) versus pre-existing AF group (red) versus new-onset AF group (orange) is shown. AF, atrial fibrillation; SR, sinus

rhythm; PPM, permanent pacemaker.

Table 3. One-Year Clinical Outcomes According to AF

Univariate analysis

Multivariable analysis™®

SR(n=525)  AF(n=135) HR 95%Cl pualue HR 95%Cl pvalue
All-cause death 29(6.4) 19(16.2) 2.764 1.550-4.932 0.001 2.207 1.182-4.120 0.013
Cardiac death 8(1.9) 10(9.1) 5.324 2.100-13.500 <0.001 4.442 1.572-12.556 0.005
Stroke 11(2.6) 2(1.7) 0.776 0.172-3.502 0.741 0.429 0.084-2.200 0.310
Ischemic 9(2.1) 1(0.8) 0.470 0.060-3.713 0.474 0.242 0.025-2.328 0.219
Hemorrhagic 2(0.5) 1(0.8) 2.149 0.195-23.71 0.532 2.837 0.138-58.20 0.499
Bleeding 52(10.7) 19(15.4) 1.471 0.869-2.487 0.150 1.399 0.798-2.543 0.242
Pacemaker insertion 26(5.5) 17 (14.0) 2733 1.483-5.039 0.001 3137 1.621-6.071 0.001

AF, atrial fibrillation; AV, aortic valve; Cl, confidence interval; HR, hazard ratio; LBBB, left bundle branch block; SR, sinus rhythm; STS, Society of Thoracic Surgery;

Vmax, maximum velocity.

Values are n (%). The cumulative incidence of events is presented as Kaplan-Meier estimates.
*Adjusted variables included age, sex, hypertension, diabetes mellitus, previous history of stroke, previous myocardial infarction, previous cardiac surgery, LBBB,
STS score, Euro-score Il, CHAS2-VaSc score, combined coronary artery disease, AV Vmax, moderate or severe aortic regurgitation, moderate or severe mitral re-

gurgitation, left ventricular ejection fraction, and New York Heart Association classification.

cantly higher in AF patients than in non-AF patients before
and after TAVI. Persistently higher left atrium volume index in
AF patients, which is a well-known natural course of chronic
AFE might be attributable to the larger proportion of pre-exist-
ing AF patients. Therefore, treating severe AS could be associ-
ated with improved LVEF and pulmonary hypertension even
in patients with AE. To confirm our results, the collection of
longer-term follow-up echocardiography data from a large
sample size is warranted.

For patients with AS undergoing TAVI, cerebrovascular events
are important factors that determine morbidity and mortality.
Previous studies consistently demonstrated that cerebrovascu-
lar events were associated with an increased risk of early and
late mortality in patients receiving TAVL.?*** Nevertheless, the
optimal antithrombotic regimen following TAVI is controver-
sial. In particular, antithrombotic therapy for AF patients un-

https://doi.org/10.3349/ymj.2022.0649

dergoing TAVI has not been established and lacks consensus.
Although the latest guideline recommends lifelong OACs for
TAVI patients who have other indications for OACs, such as
AE"* OACs are underused in more than 40% of patients with
AF undergoing TAVI due to the difficulty of balancing the isch-
emic and bleeding risks.” Likewise, in the present study, more
than 40% of patients were prescribed only single or dual anti-
platelet agents without OACs. Furthermore, in real-world prac-
tice, the management of antithrombotic therapy for AF patients
after TAVI varies widely across centers and operators." Similar-
ly, we found highly variable antithrombotic regimens among
AF patients after TAVI. Although we found that a triple-anti-
thrombotic regimen was associated with a significantly higher
risk of bleeding without the benefit of ischemic events and
patients with dual-antithrombotic regimen demonstrated nu-
merically lower incidence of death and stroke within 1 year,
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Fig. 3. Comparison of 1-year all-cause mortality according to AF. The Kaplan-Meier survival curves show the comparison of 1-year all-cause mortality
between the SR group (blue) versus AF group (red) (A) and the SR group (blue) versus pre-existing AF group (red) versus new-onset AF group (orange)
(B). AF, atrial fibrillation; HR, hazard ratio; Cl, confidence interval; NA, not applicable; SR, sinus rhythm.

Table 4. Independent Predictors of All-Cause Mortality During Follow-Up

Multivariable analysis™®

Adjusted HR  95%Cl  pvalue
Atrial fibrillation 2.207 1.182-4.120  0.013
Age (per 5 increase) 1.418 1.085-1.852  0.010
STS score (per 1 increase) 1.067 1.041-1.093  <0.001
NYHA Classification (per 1 increase) 1.832 1.084-3.098  0.024

AV, aortic valve; Cl, confidence interval; HR, hazard ratio; LBBB, left bundle
branch block; NYHA, New York Heart Association; STS, The Society of Tho-
racic Surgery; Vmax, maximum velocity.

*Adjusted variables included age, sex, hypertension, diabetes mellitus, previ-
ous history of stroke, previous myocardial infarction, previous cardiac surgery,
LBBB, STS score, Euro-score Il, CHAS2-VaSc score, combined coronary artery
disease, AV Vmax, moderate or severe aortic regurgitation, moderate or severe
mitral regurgitation, left ventricular ejection fraction, and NYHA classification.
C-index of Cox regression model was 0.813 (95%Cl 0.746—-0.880).

our sample size was limited and underpowered to discuss the
clinical outcomes according to antithrombotic therapy.
Several limitations of this study should be acknowledged.
First, the non-randomized nature of the registry data could
have produced selection bias. In particular, the choice of de-
vice, technique, and perioperative medications were all left to
the individual operator’s discretion. The results according to
antithrombotic therapy should be interpreted with caution due
to confounding by operator’s discretion about antithrombotic
agents. Second, although this study cohort is one of the largest
collections of nationwide data focused on Korean patients,
the number of cases was limited by the late arrival of TAVI in
Korea. Due to the limited number of cases, the incidence of
stroke was too small to evaluate the significant effect of stroke

420

origin. Third, the pre-TAVI clinical severity of the candidates
was relatively low compared with other cohorts.

In conclusion, AF in Korean patients undergoing TAVI cor-
related with significantly higher risks of short-term (in-hospi-
tal) mortality, 1-year follow-up all-cause mortality, and new
pacemaker insertion compared to patients with a SR, regard-
less of the onset timing of AE Nevertheless, the regimen of an-
tithrombotic therapy was highly variable and lacked consensus.
These results suggest that AF is a prognostic parameter for TAVI
and that detailed management with optimal antithrombotic
therapy is necessary for AF patients undergoing TAVI.
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