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Is It That Bad? — Perhaps

?i STANFORD

MEDICINE



Persistent AF Ablation —Is it worth it?

|z Compared to which Alternatives, which Endpoints?

D Why May Persistent AF Ablation Not Seem Worth it?

D Addressing Procedural Variability

D Improved Mechanistic Targeting

D Conclusions
Wilber et al., JAMA 2010; Packer et al., STOP-AF. JACC 2013; Morillo et al., RAAFT-2, JAMA 2014;
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Survival. Is Ablation better than Alternatives?
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AF in CHF: 1376 patients, LVEF 2716%, 67% persistent AF
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AF Freedom. Is Lifestyle Intervention As Good
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Persistent AF Freedom. Is Ablation Better |z
than Anti-Arrhythmic Medications?
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Is Ablation for Persistent AF Worth It —
Compared to Ablation for Paroxysmal AF?

Paroxysmal AF (single procedure) Persistent AF (single procedure)

P=0.15 for the overall comparison,
by the log-rank test
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> Needs to Improve, but within reach?
»Very Long Term Outcomes (3-5Y) for each — suboptimal
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Persistent AF Ablation —Is it worth it?
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Con: Why may Persistent AF Ablation not seem
worth it?

Procedures Not Rapid, Early Recurrences, difficult Too Much Variation
Easy to manage (cardiovert etc) in Outcome
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Can Persistent AF Ablation Be Quick/“Easy”? E’
Yes — Potentially (PVI 40-60%)

Paroxysmal AF Persistent AF - Cryoballoon
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Can Troublesome Early Recurrences after B
Persistent AF Ablation Be Reduced?

BOCA - To Reduce AT, Don’t Ablate CFAE?

A Patients with AT/AF recurrence at first redo-procedure B Patients presenting with organised AT/flutter
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5 Six-Month Follow-Up Study
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§ Peter Leong-Sit, MD; Jean-Francois Roux, MD; Erica Zado, PA-C; David J. Callans, MD;

Fermin Garcia, MD; David Lin, MD; Francis E. Marchlinski, MD; Rupa Bala, MD; Sanjay Dixit, MD;
CFAE(n=31) Control (n=14) Michael Riley, MD, PhD; Mathew D. Hutchinson, MD; Joshua Cooper, MD; Andrea M. Russo, MD;

Figure 4. A, Graph showing atrial tachycardia (AT atral fioi Ralph Verdino, MD; Edward P. Gerstenfeld, MD
senting with AT/flutter. C, Graph showing the number of AT/l Conclusions—Although short-term use of AADs after AF ablation decreases early recurrence of atrial arrhythmias, early
complex fractionated atrial electrogram. use of AADs does not prevent arrhythmia recurrence at 6 months. Early AF recurrence on or off AADs during the initial

6-week blanking period is a strong independent predictor of long-term AF recurrence.
Clinical Trial Registration—URL: http:/fwww.clinicaltrials.gov. Unique identifier: NCT00408200.
(Circ Arrhythin Electrophysiol. 2011:4:11-14.)

?z STANFORD ' Wohg, Rajappan, Betts et aI..BOCA, Circ A/E 2015
MEDTICINE Leong-Sit, Gerstenfeld, 5A Study. Circ Arrhythm Electrophysiol 2011 ;4(1): 11-14.



Persistent AF Ablation —Is it worth it?
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15t Procedure Modest at
most centers
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Persistent AF Ablation — Reasons for Variability

Mixing Patient Types

Early/Paroxysmal
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Device classification AF burden
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ASTANFORD Charitos et al. Clinical classifications of AF poorly reflect its tempora
?3’ MEDICINE J Am Coll Cardiol 2014; 63(25 Pt A): 2840-2848.



3. More (Empirical) ablation not better?

BOCA Trial Cleveland Clinic
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And, STAR-AF2; Verma et al. New Engl J Med 2015
CHASE-AF, JACC 2015

Wong, Rajappan, Betts et al. BOCA, Circ A/E 2015
Bassiouny, Lindsay, Wazni et al. Randomized Study of Persistent AF Ablation. Circ
9@ ETEUABN, ch [f,[g Arrhythm Electrophysiol. 2016;9:e003596.




When PV Ablation Works: It May Be Due to
Adjacent Mechanisms (not “PV |solation”)

= Earywmiston _FEvGa PV reconnections with, without AF

Pratola, Circulation 2008

i f - Kuck, GAP-AF. Circ A/E 2016

T ' ; Birnie Systematic Analysis. JACC: Clin
EP; 2016

O 5 iiiiiiiii-
SERERERN

" No AF, but PV reconnected at re-study .

Hypothesis: After ablating a
critical mass of PV tissue,
other patient specific
mechanisms should be
targeted
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m% STANFORD Jiang RH, Po SS, Tung R, et al. Incidence of PV conduction recovery in patients without
' m e o1 ci nE  clinical recurrence after ablation of paroxysmal AF. Heart Rhythm. 2014;11:969-976
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Is AF ‘Random’ Waves..?

1. Lines Should limit ‘random’ — but don’t

STA

2, BOCA, CHASE-AF

Survival function
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Documented AF > 30 seconds after one procedure with or without AAD
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Cannot cardiovert, 15t lesion terminates AF; Herweg 2003
Also Narayan JACC 2012; Shivkumar JCE2012; Miller JCE 2014; .....

Rotor at tﬂ_is Position
Anterior fitral
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Verma, NEJM 2015; Wong, Circ A/E 2015; Herweg, PACE 2003; Shivkumar, JCE 2012; Miller JCE 2014
Narayan, JACC 2014




Numerous Approaches Show Human AF Drivers
Whose Ablation May Improve Outcomes

Non-Invasive AF Mapping Contact AF Mapping

Haissaguerre, Circulation 2014  \Wave Similarity. Lin, Chen SA Cartofinder/Basket, Daoud et
Circ AE 2013. Stable, multipolar maps al., JACC: EP 2016

Figure 6. The arrhythmogenic driver-density maps of 3 patients
showing 2-, 3-, and 5-driver regions, respectively. The red

»Human Optical: Stable AF Drivers  Stable Shape; Goldberger Stable Entropy Ganesan

(endocardium). Hansen/Fedorov, EHJ 2015 Ng, Heart m{tf:’nim Circ AE 2013. Bipolar EGM
Sub-Endo : ¢ I

RIGHT ATRIUM LEFT ATRIUM
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I uman avia Optical Mapping of Human AF
Disorder present, DRIVEN by Stable Endocardial Sources

Sub-Endo Sub-Epi » Diseased human RA (1)
and LA (2)

»Stable Endocardial (=1-
2 cm2) related to fibers,
micro-fibrosis)

B »Transient foci ,variable

E | . .
0 20 40 _ 60ms on epicardium
Visualization of Reentrant AF Drivers Differs by Resolution > 15t validation
Reentry b tical Mappi Driving Rot FIRM OM sh Small . .
Rnoztoynegao;noisfg & !;:o:;lguﬂon?t:z mm Dri:ero mw:n Fl:v:r Of CIlnlcaI AF
| maps by
human optical
maps — FIRM
Camera #4 . B Rctatonal Activiy Profie (RAP)
T ; : ; ;
ﬁ STANFORD 2. Zhao, Fedorov et al. Two Localized AF Rotors in Human Left Atrium. Circulation A/E 2015; epub

&l
‘ veE DO NE 3. Hansen, Fedorov, Circulation 2015 (AHA Abstract)
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Classical Marking of AF Electrogram Times Often Ambiguous
Q: Can it explain clinical AF Observations?

Voltage time series (contact electrogram)

A2

C2 C1

D3 C3

800 900 1000 1100 1200 1300

B Eco WWN/\_/W'

1000ms WL;

N=60 patients persistent AF; N=5 Centers; Ablation at AF Source only terminates AF

Intracardiac

ﬁ STANFORD Zaman et al., submitted 2016
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Persistent AF Ablation —Is it worth it?

|z Compared to which Alternatives, which Endpoints?

|Z Why May Persistent AF Ablation Not Seem Worth it?

MAddressing Procedural Variability
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D Conclusions
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Summary, FIRM-Guided Ablation

Auto Rotor Estimated
Persistent | Detect? Cases/ | 1-Proc AF{AT 1-Proc AF 1-Proc
AF (N) Operator | Free Persist Free All AF/AT Free
AF (%) Cohort (%) All (%)
Sommer, Hindricks, JCE 20 18 Yes Elimination on 20 80 85 80
2015 remap
m Tomassoni, JICRM 2015 80 60 Yes Elimination on 80 70 95 75
remap
m Rashid, JICRM 2015 56 43 Yes Elimination on >6 77 82 79
remap
Hoummse, Hummel, Yes Elimination on 11
m Houmm 2 15 inatio 60 73 i
m Tilz, ESC 2015 25 15 Yes Elimination on 15 n/a 88 76
remap
Prysltowsky, Foreman 125 72 Yes Elimination on 30 63 69 64
HRS15 remap
Shivkumar, Buch HR No (<20%; Termination, 6
2016 2015 43 19 pre 2013) AF slowing 25 37 21
. . No Termination, 6
L1ils - Steinberg, HR ‘16 47 35 {ore 2013} AF slowing n/a 12 n/a
o - L.
“ii'5 Miller, Das, HR ‘16 170 106  'es(>80%  Eliminationon 62 74 60
of cases) remap 55
Schade, JCE 2016 Yes AT (residual 7
Gianni, HRS abs 2015 rotors) Not
Gianni, HR 2016 42 42 ablated >2 i >2
Mohanty, OASIS, HR ‘16
i , Yes Elimination on
2Jipl55 - Spitzer, BAF ‘16 53 53 remap 26 79 n/a 79
TOTAL 11 (15) Studies 681 478 65% 0% 659

Si STANFORD
i

Baykaner, Narayan, Wang et al., in review

w e o cn e Excluding: CONFIRM (Narayan), Multicenter Registry (Miller)



FIRM+PVAI (Mohanty) vs PVAI in Same Lab

* Mohanty/Natale, JACC 2016 * Bai/Natale, Heart Rhythm 2016;
e OASIS: NO PVI Only Limb 13(1): 132-140.

10 PVI+Posterior wall b i ™

R ALY S o
. = AR | [, lh .......... PVI+Posterior wall
N l I T
LI e A F”LM 02 """"" l ) P\/ﬁLAlone

0.0 0.0 § 7

i ¥ R * T mann B B oo N

v" FIRM adds 20-30% success to PVI
v" FIRM only = PVAI only

v’ Learning curve for FIRM, n=6/user
(222149 min FIRM only) vs experienced for
PV+Post wall (131£ 51 mins)

FIRM Only v’ AT not ablated in FIRM group

% STANFORD * Mohanty et al. JACC 2016; OASIS Persistent/Longstanding Persistent AF
M EDICINE * Bai et al. Heart Rhythm 2016; 13: 132-140

PVAI+Post Wall




FIRM+PVI - Buch, Shivkumar et al

Freedom from Atrial Fibrillation

1.00-
T 0.75- :
g Persistent — Not Bad!
$ 0.50- |—|
5
o1 0.25- -
Paroxysmal — Why So Bad? PVI also done...
0.00_ | | |
0 200 400 600
Days
At Risk
paroxysmal 24 13 4 4
persistent 19 12 8 3
paroxysmal persistent

Why Not Better?
»Several had Multiple Prior Failed — PVs now isolated
»Cases in 2010-13, Prototype system, Learning curve?

?i STANFORD  BuchE, Share M, Tung R, Benharash P, Sharma P, Koneru J. et al, Heart Rhythm 2016
M E DI C I N E



Rotor Ablation — Pearls and Pitfalls

Good Basket Position Suboptimal Basket Position

Multiple positions, basket contoured by atria

Good Ablation: Sommer et al., JCE 2015; Disappointing Ablation: Gianni et al. Heart
27(3): 274-280. Rhythm, 2016; 13:830-5; fig.2

BR STANFORD
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Conclusion — Ablation of Persistent AF is
Definitely worth it ...

e Overall success is not so different from ablation of paroxysmal AF
which is 50-60% for a single procedure in randomized trials;

* Optimize patient selection if “simple” procedures are preferred,
and manage expectations in blanking period and beyond;

* Identify causes of variability — patient selection, operator
experience/learning curves, technical issues;

 Need to improve success beyond current 40-50%. This is likely not
by extensive unguided/empirical ablation. This may be at localized
AF mechanisms, possibly related to low voltage/MRI abnormalities.

‘?% STANFORD

M E D1 C1 NE
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Cryoballoon Ablates Many Adjacent Mechanisms
(82% of posterior wall), but not rest of LA, RA

Volume of LA:
V=4/3 n ABC

Posterior wall area
mean 31.1 + 10.2 cm?

Area of posterior LA:
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mean 11.4 +5.3cm? mean 11.3 +5.2cm?
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And Success 65% at 1Y, 50% at 1.5 year in paroxysmal AF
1. Need to target rest of LA?

2. Need to target in RA?
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