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Pulmonary hypertension and cardiac arrhythmia
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Clinical profile of patients with pulmonary hypertension and arrhythmia
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Pulmonary hypertension and cardiac arrhythmia
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Exact treatment strategy of AF / AT in PH has not been definitively established.

Activation Pattern Lesions
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Definitive treatment strategy was not established.

Catheter ablation of atrial fibrillation has no data.

Aim of the study: To investigate the hypothesis of whether more extensive
radiofrequency catheter ablation of the bi-atrial arrhythmogenic substrate instead of
clinical arrhythmia ablation alone results in superior clinical outcomes in patients with
PH and supraventricular arrhythmias.

Principal investigator: Stépan Havranek — VFN, Prague

Co-investigator: Tomas Skala — FN OL, Olomouc

Co-investigator: Adrian Reichenbach — IKEM, Prague



Study protocol

Two study arms:

A) Limited approach — catheter ablation of clinical arrhythmia only

B) Extensive approach — catheter ablation of clinical arrhythmia + substrate-based ablation

Study population

e Pre-capillary PH (PAMP >25 mmHg; PAWP <15 mmHg) or combined post- a pre-capillary PH (PAMP
>25 mmHg; PAWP >15 mmHg; DPG >7 mmHg and/or PVR >3 W.U.).

e Age >18 years

e Atrial fibrillation / atrial tachycardia scheduled for catheter ablation.



Study protocol

Primary endpoint
e Documented arrhythmia recurrence >30 seconds

Secondary endpoints

On-drugs arrhythmia recurrence

Symptoms of arrhythmia

Number of emergency visits/hospitalizations
Mortality

Procedure-related major complication rate
Antiarrhythmic drugs

Re-ablation

Pacemaker implantation

Atrioventricular junction ablation.



Limited ablation
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Baseline data

Limited ablation

Extended ablation

N =39 N = 38 P
Age (years) 69 (45-79) 72 (45-86) NS
Males 24 (62 %) 18 (47 %) NS
Pulmonary hypertension type
- Pulmonary arterial hypertension 21 (54 %) 16 (42 %) NS
- CTEPH 9 (26 %) 8 (29 %) NS
- Lung disease / hypoxia 5(15 %) 3(11 %) NS
- Other 4 (12 %) 1(4 %) NS
Arrhythmia type
- AF total 20 (59 %) 20 (61 %) NS
- Paroxysmal AF 8 (24 %) 5 (15 %) NS
- Perzistent AF 9 (26 %) 12 (36 %) NS
- Long-standing persistent AF 3 (9 %) 3 (9 %) NS
- Atrial flutter type | 8 (24 %) 9 (27 %) NS
- Other atrial tachycardia 5 (15 %) 4 (12 %) NS
- Other arrhythmia 1(3 %) 0 (0 %) NS




Characteristics of ablations

Limited ablation

Extended ablation

All patients p
N=74 N=38 N=36

Clinical arrhythmia present at baseline 28 (38%) 17 (45%) 11 (31%) NS
SR present at baseline, clinical 19 (26%) 11 (29%) 8 (22%) NS
arrhythmia inducible
SR present at baseline SR, clinical 14 (19%) 5(13%) 9 (25%) NS
arrhythmia non-inducible / not induced
Other than clinical arrhythmia present 13 (18%) 5(13%) 8 (22%) NS
or induced at baseline
>1 arrhythmia in the history 10 (14%) 6 (16%) 4 (11%) NS
>1 arrhythmia during the procedure 9(12%) 5(13%) 4 (11%) NS




Characteristics of ablations

All patients  Limited ablation Extended ablation p
N=74 N=38 N=36
LA ablation 48 (65%) 21 (55%) 27 (75%) 0.15
- PVl alone 24 (32%) 10 (26%) 14 (39%) NS
- PVI + additional lesions 22 (30%) 9 (24%) 13 (36%) NS
- LA ablation without PVI 2 (3%) 2 (5%) 0 (0%) NS
RA ablation 55 (74%) 22 (58%) 33 (92%) 0.0009
- CTl alone 17 (23%) 14 (37%) 3 (8%) 0.0036
- CTI + additional lesions 31 (42%) 2 (5%) 29 (81%) <0.0001
- RA ablation without CTI 7 (9%) 6 (16%) 1(3%) NS
- SVCisolation 27 (36%) 1(3%) 26 (72%) <0.0001
- CFAE/ LVA 14 (19%) 1(3%) 13 (36%) 0.0002
- Intercaval line 26 (35%) 1(3%) 25 (69%) <0.0001
- RA/CS focal activity 4 (5%) 2 (5%) 2 (6%) NS
- AVN slow pathway 3 (4%) 3 (8%) 0 (0%) 0.09




Characteristics of ablations

Limited ablation

Extended ablation

p
N=39 N =38

Acute success 37 (94%) 36 (94 %) NS
RA mapping 34 (88 %) 36 (94 %) NS
- RA volume (CARTO) 214 (160-272) 207 (169-254) NS
- RA surface (CARTO) 202 (174-235) 198 (174-216) NS
- Area with reduced voltages (%) 7 (0-13) 8 (0-21) NS
LA mapping 23 (68 %) 30 (91 %) NS
- LA volume (CARTO) 122 (102-142) 114 (95-138) NS
- LA surface (CARTO) 137 (124-157) 131 (111-153) NS
- Area with reduced voltages (%) 4 (0-40) 6 (0-29) NS
Procedure duration (min) 160 (131-180) 211 (160-243) 0.003
Fluoro time (min) 2.2 (1.4-6.0) 3.9(2.1-8.5) NS
RF time (min) 27 (18-42) 57 (39-70) <0.001
No of ablation 36 (14-60) 74 (41-93) <0.001
Serious complications 2 (5 %) 3(8 %) NS
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Mortality
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Limited ablation

Extended ablation

p
N=38 N=36

Primary endpoint 17 (45%) 15 (42%) NS

Secondary endpoints

- Documented on-drugs arrhythmia recurrence 10 (26%) 7 (19%) NS

- Symptoms of arrhythmia 13 (34%) 10 (28%) NS

- Patients with emergency visits / Number of 11 (29%) / 2 (1; 3) 9(25%)/2(1;2) NS/NS
emergency visits per patient

- Patients with hospitalization / Number of 14 (37%) / 1 (1; 2) 13 (36%) /2 (1;2) NS/NS
hospitalizations per patient

- Patients with cardiovascular emergency visits or 13 (24%) / 1 (1; 3) 11(31%)/1(1;2) NS/NS
hospitalization / Number of events per patient

- Mortality 9 (24%) 10 (28%) NS

- Antiarrhythmic drugs (post-blanking period) 16 (42%) 7 (19%) 0.046

- Antiarrhythmic drugs (at the end of follow-up) 11 (29%) 7 (19%) NS

- Reablation rate 5(13%) 3 (8%) NS

- Pacemaker implantation 3 (8%) 1(3%) NS

- AV junction ablation 0 1 (3%) NS

Major procedural complications 5(13%) 4 (11%) NS
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Arrhythmia recurrences

Limited ablation Extended ablation
Total recurrences = 16 Total recurrences = 15
Targeted arrhythmia Recurrence of New* arrhythmia Recurrence of New™* arrhythmia
targeted manifestation, targeted manifestation,
arrhythmia, n arrhythmia, n
v n (type) i n (type)
Atrial fibrillation 12 2 (AT) 7 2 (AT)
Typical AFL 0 1 (AF) 0 3 (1x AF + 2x AT)

AT 1 0 2 1 (AF)




Complications and SAE

All patients Limited Extended
ablation ablation
N=74 N=38 N=36
Major procedural complication 9 5 4
- Vagal reaction with short cardiopulmonary resuscitation 1 1 0
- Arteriovenous fistula with surgical intervention 1 0 1
- Low cardiac output syndrome with prolonged hospitalization 1 0 1
- Progression of heart failure and death within 30 days 1 0 1
- Progression of chronic pericardial effusion treated 1 1 0
conservatively
- Severe sinus bradycardia and permanent cardiac pacing after 3 2 1
the procedure
- Sudden pulseless electrical activity 24 h after ablation 1 1 0
1-year death (>30 days after the procedure) 9 5 4
- PH and/or heart failure progression 4 3 1
- Intracranial bleeding 1 0 1
- Malignancy 1 1 0
- Unexplained 3 1 2




Conclusion

Extensive catheter ablation, compared with a limited approach, was not beneficial in
terms of arrhythmia recurrence in patients with AF / AT and PH.

The absence of clear advance in the context of the prolonged procedural time in the
PH population warrants the conclusion that performing additional, and perhaps
unnecessary, ablation lesions should be generally avoided.

Patients with ATs manifested better outcome than AF patients.

No typical AFL recurrence was documented.
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