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Background - PVI

—0-0-0—

Pulmonary vein isolation (PVI) is PVI gap between the PV-LA has a
the cornerstone of AFCA. critical role in acute success of PVI
and recurrence after AFCA.
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CENTRAL ILLUSTRATION: PVI Compared to Non-PVI Ablation 1
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Background — Gap numbers
. 00—

During AF, wave-breaks commonly occurred at the wavelet exit of the gaps

Additional virtual ablation of wave-breaking PVI gaps had a greater
anti-AF effect than virtual DF ablation or virtual flecainide.
No. of PVigap = 4

What if the number of PVI gaps differs?
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Background — Extrapulmonary vein trigger
—0—0—0—

The LTR group (recur 3-years after post AFCA) had fewer reconnected
PVs, but extra PV triggers were more common than in the STR (3-12
months) and MTR (1-3 years) groups.
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Background — AAD on PVI gap
—-0—0—-0—

Straight Bifurcated Angled

AAD can block gap over ablated linear lesions

Patients with continued use of AAD after ablation
significantly reduces the recurrence of atrial
tachyarrhythmia in the 1st year after PVI.
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" S PVT vs. Ext-PVT in PVI gaps?
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Background — Hypothesis

We hypothesized that conditional C“Wﬁﬁfip%legﬁﬂmlgfaﬁ\ﬂ:&g% differs?
outcome of the PVI. '
PVT vs. Ext-PVT in PVI gaps?

c{y%%%k%’ﬁsa?fg Iéf Wiognaspg;.; PV

However, a quantitative evaluation
gap mentioned above is not possibl

So, we performed the realistic computational modeling of human AF.
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Methods — Overview
o—0-0—-0—

ablation from Yonsei AF cohort

|

Computational modeling of AF at each patient

|

‘ Change and combine the conditions of PVI Make PVI gaps (1, 2, 4, 8) ‘

|

‘ Compare rhythm outcomes of virtual PVI

‘ 50 AF patients who underwent AF catheter ‘

Create baseline Antral PVI ‘

Change pacing site from BB ‘

to PV
1> Fail to induce AF Settle AAD condition by
2> Termination rate adjusting ion currents
B 3> Defragmentation rate
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Methods — Computational modeling of AF (1)

—0-0-0—

A Integrate CT images + EAM C Induce AF by induction protocol

ety Check AF Final Rhythm
intervention

(PV| Gap AAD) inducibility ‘ VOltage (l’ﬂV% Outcome

-> 120msec, ‘ ‘
ﬁ;: -10ms I

n
0 11.52 17 23 32 Time (s)

AF observation | Sustaining AF from onset of AF induction to 32 seconds >

DF & PS anaylsis

Create virtual maps of LAT, voltage, fiber

Final
_ _ ) ) Rhythm AF
orientation, fibrosis

Pacing
site of BB
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Methods — Computational modeling of AF (2)

D Apply and combine virtual interventions
D-1) Create antral CPVI D-2) Making PVlgaps (1/2/4/8) D-4) AMD (10uM) condition in PVI gaps

AMD
V) 0
SR (%) AF (%)  10uM (%)

gNa 100 90 85

N\ , K1 g 100 210 160

PVIwith | gto 100 30 30

Antral PVI Gaps = ok 100 100 75

D-3) Pacing at different sites (BB vs. PV) geas 100 Sl =
. gKur 100 50 50

gKs ‘ 100 100 80

INaCa (Max) 100 100 100

INaK (Max) 100 100 100

Bundle ~ Pulmonary . N 100 100 100
Pacing Vein Pacing Caup (Max) 100 80 80

WM (Ext-PVT) (PVT) an 3 100 100
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Methods — Rhythm outcomes

o o S000 ioooo 1sovo 20000 ~ zsduoo z0b00

Termination
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Non-inducible AF

Wolkage: 1 1800, -9 .4297 |
O sooo aodoo 1S00o 20000 25000 20000

Final rhythm at 32 seconds of AF simulation
Failure to induce AF (%) = (4 / Total N

Termination Rate (%) = (@ +@) )/ Total N
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Results — Baseline characteristics
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Baseline characteristics (N=50)

Age, (Years)

Male, n (%)

Persistent AF, n (%)

BMI, (Kg/m?)

CHA,DS,-VASc Score
Heart failure, n (%)
Hypertension, n (%)
Diabetes, n (%, n)
Stroke/TIA, n (%, n)

Echocardiographic Parameters
LA Dimension, (mm)
LA Volume Index, (mL/m?)
LVEF (%)
E/Em

61.3+9.4
36 (72.0)
38 (76.0)
24.4+4.2
1.642.2
14 (28.0)
24 (48.0)
8 (16.0)
11 (22.0)

44.015.3
43.91+12.
61.5t7.7
10.4+£3.5

*—0— —0—
Number of Pa(_:mg AAD
gaps site
Antral PVI
(N=50) 0 BB None
Gaps + ExtPVT
N=200) 1,2,4,8 BB ) None
Gaps + PVT
(N=200) 1,2,4,8 PV None
Gaps + ExtPVT
+ AAD 1,2,4,8 BB AMD
(N=200)
Gaps + PVT
+ AAD 1 PV AMD
(N=50)
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Results — (1) PVI gap numbers

0090
Defragmentation rate (%)
100% PVT / No AAD Overall Gap-1 Gap-2 Gap-4 Gap-8 P for
0 B Antral PVI (N=200) (N=50) (N=50) (N=50) (N=50) trend
90% L] Gaps+PVT D :
efragmentation 65 29 20 15 1 <0.001
80,1 Rate (%) (32.5)  (58.0)  (40.0)  (30.0) (2.0) '
Termination Rate 26 13 6 7 0 <0.001
70% (%) (13.0) (26.0) (12.0) (14.0) (0) '
_ | P for trend < 0.001 Failure to 13 7 2 4 0 R
£ 60%; induce AF (%) (6.5) (14.0) (4.0) (8.0) (0) '
S0
£ 50%;
Q
Q
>
& 40%1 Overall Gap-1  Gap-2  Gap-4  Gap-8  Pfor
v - - - -
0% EXXPVT/NoAAD  (\_500) (N=50) (N=50) (N=50) (N=50) trend
Defragmentation 45 18 14 9 4 <0.001
20% Rate (%) (22.5) (36.0)  (28.0)  (18.0) (8.0) '
Termination Rate 18 6 5 4 3 0.269
10%: (%) (9.0) (12.0) (10.0) (8.0) (6.0) )
0% CPVI Gapl Gap2 Gap-4 Gap-8
e ap- ap- ap- ap-
% (N=50) (N=50) (N=50) (N=50) (N=50) KHRS 2023



Results — (2) Trigger site (PVT vs. ExtPVT)

0 0-0—
Defragmentation rate (%0) Failure to induce AF (%)
No AAD PVT EXPVT  pvalue
] Gaps+PVT ] Gaps+PVT (N=200) (N=200)
40% B Gaps+Ex(PVT 8% B Gaps+ExtPVT Defragmentation Rate 65 45
(%) (32.5) (22.5) 0.033
P=0.033 P <0.001 Termination R o 26 18 0.263
ermination Rate (%) (13.0) (9.0) .
30% 6%
- ’ - ’ Failure to 13 0 <0.001
S > induce AF (%) (6.5) (0) .
b ch
3 5
© 20%: © 4%
Q Q
A A
10% 2%
0% 0%! -
PVT ExtPVT PVT ExtPVT

‘i%gﬁ (N=200) (N=200) (N=200) (N=200) KHRS 2023



Results — (3) Gaps with AAD

Defragmentation rate (%0)

50%;

40%1

@
S
<

Percentage (%)

20%1

10%;

B AA
B AA

P=0.004

AAD+
(N=200)

Percentage (%)

AAD-
(N=200)

100%/

90%

80%

70%

60%

50%

40%1

30%

20%

10%

Defragmentation rate (%0)
B Antral PVI

Gap-1/AAD(+)
PVT
Gap-1/AAD(+)
ExtPVT

P=0.072

0%-

Gap-1 Gap-1
PVT ExtPVT
(N=50) (N=50)

—0-0-0—

(N=200)  (N=200)

P-value

Defragmentation Rate

Termination Rate (%)

0.004

0.049

Gap-1/ AAD (+)

Defragmentation

Termination

P-value

0.072

0.562

= KHAS.2023
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Results — (4) Summary

Defragmentation rate (%0)

Percentage (%)

— $FV

100%1

90%1

80%/1

70%

60%1

50%;

40%1

30%1

20%

10%1

0%-

Antral
Gaps+AAD
Gaps+PVT

B Gaps+ExtPVT

P for trend < 0.

001

Antral
(N=50)

Gaps Gaps Gaps
+AAD +PVT +EXtPVT
(N=200) (N=200) (N=200)

—0—0-0—
Summary Table
Gaps Gaps Gaps
PVT / No AAD (’Ll\\l"_t;;') +AAD +PVT  +EXtPVT t'::g;
B (N=200) (N=200) (N=200)
Defragmentation 36 72 65 45 <0.001
Rate (%) (72.0) (36.0) (32.5) (22.5) ;
Termination 19 32 26 18 <0.001
Rate (%) (38.0) (16.0) (13.0) (9.0)
Failure to 0 0 13 0 _
induce AF (%) (0) (0) (6.5) (0)
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Conclusions

.—.—.—_

As the number of PVI gaps increases, the anti-AF effect decreases,
and the outcome of PVI tends to worsen.

Under the condition of the PVI gaps, the extrapulmonary vein trigger
easily induced and maintained AF than the PV trigger.

The antiarrhythmic drug improves the anti-AF effects of incomplete
PVI, and it would be helpful for patients with few numbers of PVI gaps.
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