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Cardiogenic shock due to arrhythmia-induced cardiomyopathy
and its recovery after radiofrequency ablation under
extracorporeal membrane oxygenation support
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F

Hospitalized patients with Rate of atrial fibrillation and flutter
e induced tachycardiomyopathy in a
cohort of hospitalized patients with

heart failure and detection of
HEMrer HFEpEF . . . . .
(0 =26) to 03981 indicators for improved diagnhosis

Odds ratio 95% CI P-value

PRr— w1739 | am

Bl gt Atrial fibrillation Pacemaker Other heant
(: ' m) and flutter stimulated thythms* Heart rate at 2.503 LCa0-1.004 e
- (n=81) rhythm (n = 22) (n=3) l rest > 112 bpm
. e A - J

(n=2)

__ | NT-pro-BNP < 5,419 2.327 1.141-4.746 0.004
Not classifiable ] PS/ mL

AF/AFL induced TCM MFrEF with AF/AFL
(n = 26) (n=53)
Atrial fibrillation (n =22) Atrial fibrillation (n =49)
Atrial flutter (n = 4) Atrial flutter (n = 4)

Ermert, Frontiers in Cardiovascular Medicine 2023
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e Atrial stretch
eFibrosis
eAltered Ca?* handling

Coronary Excessively rapid
flow| ventricular rate

Irregular
rhythm

Loss of
1V atrial kick

eEnd-diastolic pressure P
*Neurohumoral changes LV dysfunction
/

/
v

_~ e Cardiac Function and AF
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lwasaki Y et al. Circulation 2011:124:2264-2274




Effect of an Irregular Ventricular Rhythm

Emile G. Daoud, MD, Raul Weiss, MD, Marwan Bahu, MD, Bradley P. Knight, MD,
Frank Bogun, MD, Rajiva Goyal, MD, Mark Harvey, MD, S. Adam Strickberger, MD,
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FIGURE 1. Recordings of atrial fibrillation during the 5 conditions
in which hemodynamic measurements were obtained. See fext
for description. Numbers below each tracing represent the ven-

tricular pacing cycle length in milliseconds.
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0% =

Cutoft of 59 mm (sensitivity: 85.0%, specificity: 55.0%)

Predicted probabilities of Improve

LVDd

ol

Predictors of improvement in left
ventricular systolic function after
catheter ablation in patients with

persistent atrial fibrillation
complicated with heart failure

1\/7 TCM Control P
—] None 60 20 value

Age (years) 59(50,06) 6/(57,75) 0.013

e-GFR (ml/ min/1.73)
101.4 91.2( 0.008

Zhao et al. BMC Cardiovascular Disorders (2024) 24:178
https://doi.org/10.1186/s12872-024-03840-z



A B Patients With Left Ventricular
Development of Arrhythmia-Induced Systolic Dysfunction (LVSD)

Cardiomyopathy LVEF <50% + AF/AFL + HR >100 beats/min
(AIC) + Exclusion of Other Reasons for LVSD

AlIC frequency 82%

~
-

Tachyarrhythmia

U
-

Systolic heart
failure

w
-

Absolute LVEF (%)

10

After 6 Months in Sinus
Rhythm

O AIC @ Non-AlC
41 >

Initially

Schach C, et al. J Am Coll Cardiol EP. 2024;10(5):870-881.



TABLE 2 Simple Logistic Regression Models on Outcome |

AlC Non-AlC
LVEF, % 35.4 + 8.2 37.0 £ 9.5
LVEDD, mm 53.4 + 6.1 60.4 + 4.1
LVESD, mm 434 + 6.9 49.8 + 6.0
LA area, (cm?) 27.0 + 4.0 29.9 + 7.3
Mitral requrgitation grade 15 + 0.7 21+ 10
NT-proBNP,” pg/mL 4525 + 4536 4,794 + 4,0
Log NT-proBNP 34 + 05 S0 = L)%
hs-cTnT, ng/L 27.0 + 21.8 22.9 + 15.7
LV LGE, % 5.8 + 6.3 5.1 £ 5.6
NYHA functional class, (grade) 2.9 + 0.7 3.0 + 0.7
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LGE (%)
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lournal of Arrhythmia 32 (2016) 24/7-278
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30 ms delay = -20% force
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1822 FEBRUARY 1, 2| Table 1. Characteristics of the Patients at Baseline.*
: . o Characteristic Treatment Type
Catheter Ablation for Atrial Fibrill ablation Medical Therapy
Nassir F. Marrouche, M.D., Johannes Brachmann, M.D., Die (N=179) (N=134)
Lucas Boersma, M.D., Luc Jordaens, M.D., Béla Merk| Age__ yr
Prashanthan Sanders, M.D., Jochen Proft, B.S., Henbert
Jirgen Vogt, M.D., and Dietmar Binsch, M.D., f Median 64 64

Range 56-71 56-73.5

Male sex — no. (%6) 156 (87) 155 (84)

Body-mass indexy
Median 29.0 29.1
Range 25.9-32.2 25.9-323

New York Heart Association class — no./total no. (%)
| 20/174 (11) 19/179 (11)
Il 101/174 (58 109/179 (61
1l 50/174 (29) 49/179 (27)
\ 3/174 (2) 2/179 (1)

Cause of heart failure — no. (36)1
Ischemic 72 (40) 96 (52)
Nonischemic 107 (60) 83 (43)

Type of atrial fibrillation — no. (%)
Paroxysmal 54 (30) 64 (35)
Persistent 125 (70) 120 (65)
Long-standing persistent (duration >1 year) 51 (28) 55 (30)




A Death or Hospitalization for Worsening Heart Failure

1.0
09
g
& § 0.8
g % 07
e E 06
- O
S 05
©8 :
2 §- 0.4
S+ 03
8% o, | Hazard ratio, 0.62 (95% Cl, 0.43-0.87)
a “ | P=0.007 by Cox regression
0.14 P=0.006 by log-rank test
0.0
0 12 24 36
Months of Follow-up
No. at Risk
Ablation 179 141 114 76
Medical therapy 184 145 111 70

N Engl ) Med 2018

Ablation

Medical therapy

48 60

B Death from Any Cause

1.0

0.5
0.8

0.7

0.6
0.5

0.4

0.3
0.2

0.1

Probability of Survival

0.0

No. at Risk
Ablation 179
Medical therapy 184

S P S § o=

T,

Hazard ratio, 0.53 (95% Cl, 0.32-0.86)
P=0.01 by Cox regression

P=0.009 by log-rank test

12 24 36
Months of Follow-up

154 130 94

168 138 97

Ablation

Medical therapy

48

/1
63

27
19



Subgroup Ablation
no. of events/no. of patients

Type of atrial fibrillation
Paroxysmal 17/54 34/64

Persistent 34/125 48/120

CRT-D implanted

Sex
Female 9/23
Male 42/156
Age
<65 yr 18/96
>65 yr 33/83
NYHA functional class
| 20/101
1| 22/50
LVEF
<25% 20/34
>25% 29/130
Cause of heart failure
Nonischemic 26/107
Ischemic 25/72
Diabetes
No 32/136
Yes 19/43
Yes 9/31 27/56
Beta-blocker use
No 412 4/9
Yes 46/165 75/171

Medical Therapy

P Value for

Hazard Ratio (95% Cl) Interaction
5 0.90
—I—i— 0.60 (0.34-1.08)
— B 0.64 (0.41-0.99)
5 0.60
i
12/29 — W
70/155 ——
|
34/99 i
48/85 —
|
|
46/109 ——
26/49 +
|
15/27 ———
61/145 ——
|
|
29/88 —il—
53/96 R
|
48/117 E
34/67 ——
0.56 (0.26-1.19)
0.47

1.01 (0.25-4.05)

—— 0.60 (0.42-0.87)
T T T TR
0.25 0.50 1.00 2.00 4.00
-—
Ablation Medical Therapy
Better Better

0.93 (0.39-2.21)
0.58 (0.39-0.84)

0.48 (0.27-0.85)
0.79 (0.50-1.23)

0.42 (0.25-0.72)
0.89 (0.51-1.58)

1.36 (0.69-2.65)
0.48 (0.31-0.74)

0.74 (0.43-1.25)
0.60 (0.37-0.97)

0.52 (0.33-0.81)
1.01 (0.58-1.78)

Marrouche, NEJM 2018

0.36

0.17

0.06

0.01

0.56

0.06



“Atrial Fibrillation Begets Atrial Fibrillation”

A study in awake chronically instrumented goats

Duration of
Fibrillation

Control 5 secC

after ‘l I i Bt

24 hours 20 secC

2 sec

Wiyttels, Circulation 1995



Number of driver region
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PEF Energy is delivered in a series of short, high-voltage, bipolar, biphasic pulses Pulsed Field Energy

4

lasting fractions of a second

3 Non-
l —, I'hermal
Ablation

Phrenic Nerve PV Stenosis

Palsy




Table 3. Summary of Pnmary Adverse Events

Circulation: Arrhythmia
and Electrophysiology

DOI: 10.1161/CIRCEP.122.011780

Paroxysmal AF Ablation Using a Novel Variable-Loop Biphasic Pulsed Field Pnmary adverse events
Ablation Catheter Integrated With a 3D Mapping System: 1-Year Outcomes
of the Multicenter inspIRE Study

Atrnio-esophageal fistula

Cardiac tamponade/perforation

Running title: Duvischaever et al.; 1-Year Qutcomes of inspIRE: PFA for PAF

Major vascular access

Mattias Duytschaever, MD, PhD'; Tom De Potter, MD?; Massimo Grimaldi, MD, PhD": complication/bleeding

Ante Anic, MD?*; Johan Vijgen, MD"; Petr Neuzil, MD, PhD®; Hugo Van Herendael, MD': Myocardial infarction

Pericarditis

Phrenic nerve paralysis (permanent)
Stroke/cerebrovascular accident

Atul Verma, MD?®; Allan Skanes, MD’; Daniel Scherr, MD'?; Helmut Piirerfellner, MD'*;
Gediminas Rackauskas, MD'?; Pierre Jais, MD"’; Vivek Y. Reddy, MD®'* on behalf of the

inspIRE trnal investigators
Thromboembolism

Transient 1schemic attack
Pulmonary vein stenosis sub-analysis *

Mild

Moderate

Severe

0 (0)
0(0)
0 (0)
0 (0)
0 (0)

0 (0)

0 (0)
0(0)
0 (0)
0(0)
0(0)

0 (0)

0(0)
0(0)

0 (0)

0 (0)
0(0)
0(0)
0 (0)
0(0)

0 (0)

0(0)
0(0)
0 (0)
0 (0)
0 (0)

0(0)

N/A
N/A

N/A



@ ESC Europace (2025) 27, cuaf182 CLINICAL RESEARCH

European Society https:/doi.org/10.1093/curopace/cuaf182
of Cardiology

Real-world experience with the pentaspline
pulsed field ablation system: one-year

outcomes of the FARAD

FARADISE Global Registry

Lucas V.A. Boersma @ '*, Gabor Széplaki ® 1-year outcomes with the pentaspline PFA Catheter
Study design
.o o 'v Procedure times
1158 1.5% 3
. /0 -
R AF patients . = - “ Extra-PV ablations
Serious adverse S 8
T event rate — == 1-year outcomes
m Centers
80.8% Predictors of success
21 2 /. AF Indication (PAF)
Countries - Paroxysmal AF :
S £ \ De Novo ablation
—
é = m v Age (<65 yrs)
* Real-World o S
|: = 0 \/ Biological sex (male)
_/ Reg|stry Q 67.7 /0

Non-paroxysmal AF X Lesion set
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LV pressure
In aortic

Lenient rate control with a resting heart rate of

stenosis | -

< 110 b.p.m. should be considered as the initial

target for patients with AF, with stricter control lla
Normal reserved for those with continuing AF-related

LV pressure symptom 3.459'460'466

Normal Heart Right Ventricular Volume Overload

Flattened septum

Wall thickness

Laplace Law
_ pressure x radius
Wall stress = ——2(wall thickness)

Increased
Pericardial Constraint



| tempi del cuore

Allegro Andante
RV AV} RV 1V "

80-110 b/m 80-90 b/m 70-80 b/m







