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Aims Patients with structural heart disease (SHD) undergoing catheter ablation (CA) for ventricular tachycardia (VT) are at con-
siderable risk of periprocedural complications, including acute haemodynamic decompensation (AHD). The PAINESD score 
was proposed to predict the risk of AHD. The goal of this study was to validate the PAINESD score using the retrospective 
analysis of data from a large-volume heart centre.

Methods 
and results

Patients who had their first radiofrequency CA for SHD-related VT between August 2006 and December 2020 were in-
cluded in the study. Procedures were mainly performed under conscious sedation. Substrate mapping/ablation was per-
formed primarily during spontaneous rhythm or right ventricular pacing. A purposely established institutional registry for 
complications of invasive procedures was used to collect all periprocedural complications that were subsequently adjudi-
cated using the source medical records. Acute haemodynamic decompensation triggered by CA procedure was defined 
as intraprocedural or early post-procedural (<12 h) development of acute pulmonary oedema or refractory hypotension 
requiring urgent intervention. The study cohort consisted of 1124 patients (age, 63 ± 13 years; males, 87%; ischaemic car-
diomyopathy, 67%; electrical storm, 25%; New York Heart Association Class, 2.0 ± 1.0; left ventricular ejection fraction, 34  
± 12%; diabetes mellitus, 31%; chronic obstructive pulmonary disease, 12%). Their PAINESD score was 11.4 ± 6.6 (median, 
12; interquartile range, 6–17). Acute haemodynamic decompensation complicated the CA procedure in 13/1124 = 1.2% 
patients and was not predicted by PAINESD score with AHD rates of 0.3, 1.8, and 1.1% in subgroups by previously published 
PAINESD terciles (<9, 9–14, and >14). However, the PAINESD score strongly predicted mortality during the follow-up.

Conclusion Primarily substrate-based CA of SHD-related VT performed under conscious sedation is associated with a substantially low-
er rate of AHD than previously reported. The PAINESD score did not predict these events. The application of the PAINESD 
score to the selection of patients for pre-emptive mechanical circulatory support should be reconsidered.
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What’s new?

• We observed a substantially lower rate (1.2%) of acute haemo-
dynamic decompensation during catheter ablation (CA) of struc-
tural heart disease–related ventricular tachycardia (VT) than 
previously reported (up to 11%), and they were not predicted by 
the PAINESD score.

• This observation may be explained by predominant substrate-based 
CA under conscious sedation that prevents prolonged low cardiac 
output state related to general anaesthesia–induced hypotension 
and repeated VT induction and mapping during VT.

• The application of the PAINESD score to the selection of 
patients for pre-emptive mechanical circulatory support should be 
reconsidered.

Introduction
Radiofrequency catheter ablation (CA) is an established treatment meth-
od for the management of ventricular tachycardias (VTs) in patients with 
structural heart disease (SHD).1,2 Previous studies demonstrated the 
superiority of CA, compared with conventional treatment in managing 
the electrical storm,3–5 improving quality of life,6 and reducing VT recur-
rences and related hospitalizations.6,7 However, due to underlying SHD, 
concomitant heart failure, and a high burden of comorbidities, patients 
undergoing CA for VT are at considerable risk of periprocedural compli-
cations, including acute haemodynamic decompensation (AHD) with a re-
ported rate of up to 11%.8 The PAINESD score was proposed to predict 
the risk of AHD and identify the patients who may benefit from pre- 
emptive use of mechanical circulatory support (MCS) devices.8–10 It is cal-
culated as a sum of risk points for chronic obstructive pulmonary disease 
(5 points), age > 60 years (3 points), ischaemic cardiomyopathy (6 points), 

New York Heart Association (NYHA) Class > 2 (6 points), left ventricular 
(LV) ejection fraction < 25% (3 points), electrical storm (5 points), and 
diabetes mellitus (3 points). Other groups used the PAINESD score for 
this purpose with variable success.11,12 There are no data on the role 
of PAINESD in predicting haemodynamic deterioration during predomin-
ant substrate-based ablation without general anaesthesia (GA) and 
multiple inductions of VT. Therefore, the goal of this study was to inves-
tigate the incidence of AHD and the predictive power of the PAINESD 
score in a cohort of patients with ablation of SHD-related VT, based pri-
marily on substrate mapping and pace mapping in sinus rhythm or right 
ventricular pacing.

Methods
Study population and study design
This single-centre study included consecutive patients who underwent their 
first CA for SHD-related VT in a large tertiary hospital between August 
2006 and December 2020. We excluded those who had already LV assist 
device implanted. All patients signed informed consent with the procedure. 
The study was approved by the institutional ethics committee. Data were 
collected prospectively. We calculated the PAINESD score for each patient 
and assessed the distribution of AHD according to the terciles of PAINESD. 
The association of PAINESD and its components with all-cause mortality 
was also investigated.

Catheter ablation procedure
The procedures were performed mainly under conscious sedation with 
fentanyl and midazolam. Propofol was not used. General anaesthesia was 
used in patients requiring the epicardial access or in those who were on arti-
ficial ventilation because of haemodynamical or electrical instability before 
the CA. After obtaining vascular access, unfractionated heparin was 
administered as an initial bolus and continuous infusion to maintain the 
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activated clotting time between 300 and 350 s. The LV was accessed either 
transseptally or retrogradely, depending on the substrate location, the ac-
tual INR level, the presence of peripheral arterial disease, and/or mechanical 
valve prosthesis. Procedures were navigated using a three-dimensional elec-
troanatomic mapping system CARTO 3 (Biosense Webster) or Ensite 
(Abbott) and guided by intracardiac echocardiography (AcuNav, Siemens 
Medical Solutions). Radiofrequency energy was delivered using 30–40 W 
over a 3.5 mm irrigated-tip catheter (NaviStar ThermoCool, Biosense 
Webster, or Cool Flex, Abbott). One quadripolar catheter was inserted 
into the right ventricle for pacing. At baseline, programmed ventricular 
stimulation from the ventricular apex was performed at two drive trains 
(600 and 400 ms) and up to three extrastimuli except for incessant VT 
or focally triggered ventricular fibrillation (VF). Induced VTs that were 
not well-tolerated were immediately terminated by overdrive pacing or car-
dioverted. During the procedure, patients were carefully monitored, and 
mean arterial blood pressure was maintained at >65 mm Hg to reduce 
the risk of organ dysfunction. Activation and entrainment mapping were 
used only for well-tolerated VTs. Substrate mapping/ablation was per-
formed primarily during spontaneous rhythm or right ventricular pacing 
using an integrated approach.13 Regions of abnormal wall morphology 
and motion as assessed by intracardiac echocardiography were explored 
first. Bipolar voltage maps (the lower threshold of 0.5 mV) were con-
structed and fragmented, or late potentials were tagged. Zones of slow con-
duction were identified by stimulus-to-QRS onset interval longer than 
40 ms. The paced QRS morphology during sinus rhythm was used to match 
the exit sites of induced VT. The goal of subsequent CA was to abolish all 
abnormal signals or late potentials, often reaching isolation of the segment 
of the scar with no capture. The second goal was to abolish the inducibility 
of clinical VT and all inducible VTs. However, programmed ventricular 
stimulation at the end of the CA procedure was not performed systemat-
ically, mainly because of safety concerns in patients with severe LV dysfunc-
tion and/or fragile haemodynamics.

Clinical follow-up
Following the CA, most patients were routinely evaluated in our outpatient 
clinic at 3, 6, and every 6–12 months afterwards. A purposely established 
institutional registry for complications of invasive procedures was used to 
collect all periprocedural complications that were subsequently adjudicated 
using the source medical records. Acute haemodynamic decompensation 
triggered by CA was defined as intraprocedural or early post-procedural 
(<12 h) development of acute pulmonary oedema or refractory hypoten-
sion requiring urgent intervention including (but not limited to) inotropic/ 
vasoactive agents and/or artificial ventilation and/or MCS. Data on mortality 
were obtained/verified for all subjects from the national registry of citizens.

Statistical analysis
All statistical analyses were conducted in R (http://www.R-project.org). 
Continuous variables are presented as means with standard deviations. 
Survival is displayed using Kaplan–Meier curves, and the differences be-
tween subgroups were assessed by the log-rank test. The Cox proportional 
hazard models were used to calculate the corresponding hazard ratios (HR) 
with 95% confidence intervals (CI) and to investigate the independent pre-
dictive value of individual risk factors for all-cause death. A P < 0.05 was 
considered significant.

Results
The baseline and procedural characteristics are shown in Tables 1 and 2. 
The study cohort consisted of 1124 patients (age, 63 ± 13 years; males, 
87%; ischaemic cardiomyopathy, 67%; electrical storm, 25%; 
NYHA Class, 2.0 ± 1.0; LV ejection fraction, 34 ± 12%; diabetes 
mellitus, 32%; chronic obstructive pulmonary disease, 12%). The 
mean PAINESD score of the study cohort was 11.4 ± 6.6 [median, 
12; interquartile range (IQR), 6–17].

Catheter ablation was performed in GA in 170 (15%) patients; 115 
(10%) patients had elective GA for procedures with epicardial access; 
55 (5%) patients had GA as part of the management of arrhythmic 
storm. Catheter ablation (total duration, 187 ± 79 min; radiofrequency 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Baseline characteristics of the study population

Baseline characteristics N = 1124

Male (%) 87

Age (years) 63 ± 13

Age > 60 years (%) 70

Weight (kg) 89 ± 17

Height (cm) 175 ± 9
Body mass index (kg/m2) 29 ± 5
Body surface area (m2) 2.0 ± 0.2

Congestive heart failure (%) 93

CHA2DS2-VASc score 3.6 ± 1.7

Implantable cardioverter-defibrillator (%) 78

Cardiac resynchronisation therapy (%) 35

Arterial hypertension (%) 66

Diabetes mellitus (%) 31

Stroke/transient ischaemic attack (%) 12

Coronary (or peripheral) artery disease (%) 68

Chronic obstructive pulmonary disease (%) 12

NYHA Class 2.0 ± 1.0

NYHA Class ≥ III (%) 31

Left ventricular ejection fraction (%) 34 ± 12

Left ventricular ejection fraction < 25% (%) 25

Serum creatinine (μmol/L) 112 ± 48

Electrical storm (%) 25

PAINESD score 11.4 ± 6.6

Type of cardiomyopathy

Ischaemic cardiomyopathy (%) 67

Dilated cardiomyopathy (%) 18

Arrhythmogenic cardiomyopathy (%) 5

Hypertrophic cardiomyopathy (%) 1

Valvular cardiomyopathy (%) 11

Other cardiomyopathy (%) 13

Data are provided as means ± SD or percentages. 
NYHA, New York Heart Association.
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Table 2 Procedural characteristics

Procedural characteristics N = 1124

Radiofrequency time (min) 23 ± 16

Fluoroscopic dose (μGy m2) 1114 ± 1803

Fluoroscopic time (min) 10.4 ± 8.1

Procedure time (min) 187 ± 79

Major complications (%) 7.7

Major vascular access complications (%) 4.4

General anaesthesia (%) 15.1

Acute haemodynamic decompensation (%) 1.2

Data are provided as means ± SD or percentages.
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time, 23 ± 16 min) was complicated by AHD in 13 of 1124 (1.2%) pa-
tients, and these adverse events were not predicted by the PAINESD 
score. In subgroups by previously published PAINESD terciles [<9 
(n = 318), 9–14 (n = 451), and >14 (n = 355)], a total of 1, 8, and 
4 AHD events occurred with corresponding rates of 0.3, 1.8, and 
1.1%, respectively (Figure 1). The clinical characteristics of the patients 
with AHD are summarized in Table 3. Four patients in the AHD group 
were intubated in the electrophysiology room due to incessant VT/VF; 
nine patients were treated with norepinephrine; three patients were 
treated with intravenous diuretics. Acute haemodynamic decompensa-
tion events did not accumulate in patients with PAINESD score in 
upper tercile in whom the highest AHD risk was reported up to 24% 
(Figure 1). Four of 1124 patients subsequently underwent MCS implant-
ation early (>12 h, <5 days) after the procedure to treat pre-existing 
cardiogenic shock. None of them met the clinical criteria for acute car-
diac decompensation during the procedure.

During a mean follow-up of 4.2 (IQR: 2.1–7.3) years, a total of 318 
patients (28%) underwent repeated CA. Forty (3.6%) patients under-
went implantation of a LV assist device [median 65 (IQR: 26–378) 
days after the CA], and 51 (4.5%) patients underwent heart transplant. 
A total of 539 (48%) patients died during the follow-up. Patients with 
periprocedural AHD were more likely to have electrical storms, chron-
ic obstructive pulmonary disease, worse NYHA Class, and adverse out-
comes including the need for MCS implantation (Table 4).

The impact of individual PAINESD risk factors on all-cause mortality in 
the univariate analysis is displayed in Figure 2. After multivariate adjust-
ment, independent predictors of all-cause mortality were age > 60 years 
(HR 2.0, 95% CI 1.6–2.5, P < 0.0001), ischaemic cardiomyopathy (HR 

1.6, 95% CI 1.2–2.0, P < 0.0001), NYHA Class ≥ III (HR 1.8, 95% CI 
1.5–2.1, P < 0.0001), LV ejection fraction < 25% (HR 2.3, 95% CI 
1.9–2.8, P < 0.00001), electrical storm (HR 1.4, 95% CI 1.2–1.7, 
P < 0.001), and diabetes mellitus (HR 1.4, 95% CI 1.1–1.6, P < 0.001). 
However, the presence of chronic pulmonary disease did not reach stat-
istical significance after multivariate adjustment (HR 1.2, 95% CI 1.0–1.6, 
P = 0.08). The PAINESD score was a strong predictor of long-term mor-
tality in this cohort (Figure 3).

Discussion
To the best of our knowledge, this study investigated the largest single- 
centre cohort of patients undergoing CA for SHD-related VT. We 
retrospectively evaluated the predictive power of the PAINESD score 
for the incidence of AHD after the predominant substrate-based strat-
egy of ablation. The results can be summarized as follows: (i) A substan-
tially lower rate (1.2%) of AHD was observed than previously published 
(up to 11%),6 and (ii) AHD events did not accumulate in patients with 
upper-tercile PAINESD score in whom the highest AHD risk was re-
ported (up to 24%). Therefore, we did not confirm the clinical utility 
of the PAINESD score in patients undergoing less aggressive ablation 
strategy.

In principle, strategies of CA for VT in SHD can be divided into two 
groups. The first utilizes predominant activation and entrainment map-
ping during ongoing VT. The second relies mostly on substrate map-
ping, in which abnormal signals are identified during sinus rhythm or 
ventricular pacing.14,15 It may be complemented with imaging of the 
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scar using magnetic resonance imaging, computed tomography, or in-
tracardiac echocardiography.16–22 Unfortunately, a head-to-head com-
parison of the two strategies in large, randomized trials is not available. 
A meta-analysis of six studies (including two small randomized trials) 
comparing a strategy guided by activation and entrainment mapping 
with a substrate-based approach demonstrated comparable periproce-
dural efficacy, complications, VT recurrences, and mortality rates.23

The risk of acute haemodynamic 
decompensation during catheter ablation 
of ventricular tachycardia
Owing to the severity of underlying disease and comorbidities, patients 
undergoing CA for SHD-related VT are at a substantial risk of peripro-
cedural complications including AHD, which is associated with 

increased short- and long-term mortality.9,24–26 The haemodynamic in-
stability may have different causes. One could be the use of GA with 
cardio- and vasodepressive effects that often necessitate inotropic/ 
vasoactive support. This can promote the spontaneous occurrence 
of less-tolerated VTs. The other reason could reflect repeated induc-
tions of VT leading to coronary, cerebral, and renal hypoperfusion. 
Moreover, the low cardiac output state may even persist after the res-
titution of the normal sinus rhythm and precipitate further deterior-
ation of cardiac systolic function.24

The PAINESD score was proposed by a group at the University of 
Pennsylvania to predict the risk of AHD and identify the patients who 
may benefit from the pre-emptive use of MCS devices. They had re-
ported a high incidence of AHD events (in 22 of 193 patients, 11%), 
which, interestingly, occurred in the majority of patients (63%) during 
substrate ablation (not during ongoing VT).8,27 However, CA was 
performed under GA in a substantial proportion of cases (32%). 
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Table 3 Acute heart decompensation during the ablation procedure

Procedure 
date

Age 
(years)

Chronic 
obstructive 
pulmonary 

disease

Ischaemic 
cardiomyopathy

NYHA Left 
ventricular 

ejection 
fraction (%)

Electrical 
storm

Diabetes 
mellitus

PAINESD 
score

Type of 
haemodynamic 
deterioration

17/05/2007 54 No Yes III 25 Yes No 17 Periprocedural 

pulmonary 

oedema

11/03/2009 40 No No III 15 Yes No 14 Periprocedural 

hypotension, 
CPR

29/12/2011 69 No Yes II 40–45 No Yes 12 Incessant VT, CPR

12/12/2013 73 No Yes IV 15–20 Yes Yes 26 Incessant VF, CPR

14/09/2015 79 No Yes II 35–40 Yes No 14 Incessant VT, CPR

04/07/2017 59 Yes Yes III 25–30 Yes No 22 Post-procedural 
pulmonary 

oedema

14/09/2017 52 No No II–III 15–20 Yes No 8 Refractory VF, 

CPR

06/10/2017 71 No Yes II–III 30–35 Yes No 14 Post-procedural 

pulmonary 

oedema

18/12/2017 78 No Yes II–III 25–30 No No 9 Post-procedural 

pulmonary 
oedema

24/01/2018 86 Yes No III–IV 35–40 No No 14 Post-procedural 
pulmonary 

oedema

10/07/2019 67 No Yes NK NK No Yes 12 Pulseless electrical 

activity, CPR

22/08/2019 69 No Yes III 20–25 Yes No 23 Post-procedural 

cardiogenic 
shock

25/09/2019 68 No Yes II–III NK No No 9 Post-procedural 
pulmonary 

oedema

Data are provided as means ± SD or counts (proportions). 
CPR, cardiopulmonary resuscitation; NK, not known; NYHA, New York Heart Association; VT, ventricular tachycardia; VF, ventricular fibrillation.
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The authors concluded that substrate-based ablation per SE cannot 
prevent AHD events. In contrast, the incidence of AHD in our cohort 
was substantially (10 times) lower and was not predicted by the 
PAINESD score (Table 5 and Figure 1). Our population had fewer pa-
tients with electric storm (25 vs. 47%) and fewer patients with chron-
ic obstructive pulmonary disease (12 vs. 16%). On the other hand, it 
had more patients with ischaemic cardiomyopathy (67 vs. 56%), 
more patients with NYHA Class ≥ 3 (31 vs. 20%), and more patients 
with diabetes (31 vs. 20%). The mean PAINESD score in the develop-
ment cohort6 was not presented, but its middle-tercile range of 9–14 
indicates that it was close to our mean PAINESD of 11 ± 7. Two 
studies were published on patients undergoing CA of SHD-related 
VT with comparable results to ours. In the study by Martins et al.28

involving 102 patients, the PAINESD score did not predict early mor-
tality or haemodynamic decompensations. In another study by Della 
et al.,29 intraprocedural AHD occurred in only 6 among 528 patients 
(1.1%).

Thus, it suggests that the risk of AHD highly varies between differ-
ent centres and must be precipitated by other factors currently not 
included in the PAINESD score. Although we can only speculate, we 
believe that the crucial factors that can explain the lower risk of 
AHD observed in our patient population include careful intraproce-
dural haemodynamical monitoring (including monitoring of cardiac 
contractility with intracardiac echocardiography), preference for con-
scious sedation over GA, and use of substrate-based mapping as the 
dominant strategy.

The role of pre-emptive mechanical 
circulatory support in catheter ablation of 
ventricular tachycardia
The AHD is associated with a high risk of morbidity and mortality,8

and the use of the rescue extracorporeal membrane oxygenation 
in patients in whom AHD already occurred was associated with a 
high mortality rate (76% at a median follow-up of 10 days after the 
procedure).8 A propensity score–matched analysis by Muser 
et al.10 reported a benefit of pre-emptive use of MCS (Impella in all 
cases) in reducing the AHD events (7 vs. 23%, in MCS and control 
group, respectively, P < 0.01). However, this approach was not asso-
ciated with improved mortality or arrhythmia-related survival. 
Moreover, there was a substantially increased risk of complication 
in the MCS group requiring surgical intervention. Increased risk of 
periprocedural complications when MCS was used was also reported 
by another group.30 In a study by Mathuria et al.,12 30-day mortality 
of patients undergoing VT ablation with pre-emptive MCS (n = 24, 
PAINESD 16.5) compared with those ablated without MCS 
(n = 57, PAINESD 13.4) was similar (4 vs. 3%). Of note, in our study, 
the 30-day mortality of patients with comparable PAINESD scores 
(15–18 vs. 12–15) who underwent CA without pre-emptive MCS 
was 7/218 (3%) vs. 15/297 (5%), respectively. In another study, 
Neuzner et al.11 used pre-emptive micro-axial MCS to prevent 
AHD in 26 patients undergoing VT ablation with a high PAAINESD 
(variant of PAINESD) score (21 ± 3), and they were successful in 
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Table 4 Comparison between AHD and rest of population group

AHD Rest of population P-value

Male 92.3% 87.1% 0.58

Age (years) 66.6 ± 12.4 63.4 ± 13 0.38

Ischaemic cardiomyopathy 76.9% 66.7% 0.44

Dilated cardiomyopathy 23.1% 17.8% 0.62

Arterial hypertension 69.2% 66.4% 0.83

Congestive heart failure 100% 92.7% 0.46

NYHA Class 2.8 ± 0.6 2.0 ± 1.0 0.01

Diabetes mellitus 23.1% 31,4% 0.52

Stroke/transient ischaemic attack 30.8% 11,3% 0.03

Coronary (or peripheral) artery disease 84.6% 68.2% 0.21

CHA2DS2-VASc score 4.3 ± 1.5 3.6 ± 1.7 0.28

Chronic obstructive pulmonary disease 15.4% 11.6% 0.67

Serum creatinine (µmol/L) 136.9 ± 56.3 112.2 ± 47.9 0.07

Left ventricular ejection fraction (%) 27.6 ± 9.3 34.2 ± 12.5 0.08

Electrical storm 61.5% 24.3% 0.002

PAINESD score 14.9 ± 5.6 11.4 ± 6.6 0.05

Procedure time (min) 171 ± 38 189 ± 60 0.34

General anaesthesia (%) 23.1% 15.0% 0.42

Radiofrequency time (min) 27.6 ± 15.8 22.7 ± 15.5 0.31

Re-ablation during follow-up 23.1% 28.4% 0.67

MCS during follow-up 23.1% 3.3% 0.0001

Heart transplant during follow-up 0.0% 4.6% 0.43

Death 76.9% 47.6% 0.04

Data are provided as means ± SD or counts (proportions). 
AHD, acute haemodynamic decompensation; MCS, mechanical circulatory support; NYHA, New York Heart Association.
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Figure 2 Dichotomized clinical factors associated with all-cause mortality (univariate Cox regression analysis). COPD, chronic obstructive pulmon-
ary disease, LVEF, left ventricular ejection fraction; ICM, ischaemic cardiomyopathy; NICM, non-ischaemic cardiomyopathy; NYHA, New York Heart 
Association.
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Table 5 Comparisons between our experience and previously published data

IKEM 
experience

UPenn 
experience8

International VT Ablation Center Collaborative 
group27

Number of patients 1124 193 2061

Age (years) 63 ± 13 62 ± 15 62 ± 13

Left ventricular EF (%) 34 ± 12 37 ± 16 34 ± 13

Follow-up duration 4.2 years 21 ± 7 months 1 year

Electrical storm (%) 25 47 35

PAINESD score 11 ± 7 NA 9.8a

Acute haemodynamic decompensation (%) 1.2 11 NA

Early (31 day) mortality (%) 2.9 NA 5

Late (21 month) mortality (%) 18 16 NA

Procedural time (min) 187 ± 79 480 284 ± 117

Data are provided as means ± SD or counts (proportions). 
EF, ejection fraction; IKEM, Institute for Clinical and Experimental Medicine; NA, not available; UPenn, University of Pennsylvania; VT, ventricular tachycardia. 
aEstimated based on a weighted average of three study groups (early mortality group, late mortality group, and the rest of the population group)
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all but one case with bail-out use of MCS. However, such results are 
of limited relevance, since the control group is missing. Thus, the role 
of MCS and the selection of appropriate candidates during the CA of 
VT remain controversial.

PAINESD score as the predictor of 
mortality
In a large multicentre registry of 2061 patients9 undergoing CA for 
SHD-related VT, the PAINESD score was a good predictor of early 
and long-term mortality. Our study confirmed these results. The key 
question remains whether the prognosis in such a high-risk group could 
be improved by more effective CA. Conversely, less aggressive CA aimed 
to prevent periprocedural AHD in high-risk patients may lead to a higher 
recurrence rate. In this regard, both early mortality, as an indicator of the 
safety and immediate risk associated with the procedure, and late mortal-
ity, which could reflect the efficacy of the procedure, were comparable in 
our cohort to those reported after more aggressive CA (Table 5). The 
outcome of the CA is always a balance between efficacy (i.e. the ability 
to abolish all inducible VTs resulting in lengthy procedures) and safety. 
In our hands, less aggressive CA aimed to avoid AHD was not associated 
with poorer outcomes. Overall, our results do not support the routine 
use of PAINESD score for the prediction of AHD and certainly not for 
the routine use of MCS devices based on a high PAINESD score.

Study limitations
This was a retrospective study. The enrolment period was very long so 
the ablation strategy could undergo some change. The study did not in-
vestigate all potential risk factors as we tried to be in line with the original 
definition of the PAINESD score. For example, creatinine level that is 
known as a strong risk predictor was not included although it was avail-
able. Similarly, VT inducibility was not considered as it was not tested 
consistently at the end of the procedure because of safety concerns.

Conclusions
In our large cohort of patients with CA of SHD-related VT, the inci-
dence of AHD was substantially lower than previously reported. This 
observation may be explained by a strategy of predominant substrate- 
based CA under conscious sedation that prevents hypotension and 
prolonged low cardiac output state related to VT induction and activa-
tion mapping. In such a scenario, the PAINESD score may lead to un-
necessary prophylactic use of MCS during the CA of VT.
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