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BACKGROUND
Patients with ventricular tachycardia and ischemic cardiomyopathy are at high risk 
for adverse outcomes. Catheter ablation is commonly used when antiarrhythmic 
drugs do not suppress ventricular tachycardia. Whether catheter ablation is more 
effective than antiarrhythmic drugs as a first-line therapy in patients with ven-
tricular tachycardia is uncertain.

METHODS
In an international trial, we randomly assigned in a 1:1 ratio patients with previous 
myocardial infarction and clinically significant ventricular tachycardia (defined  
as ventricular tachycardia storm, receipt of appropriate implantable cardioverter–
defibrillator [ICD] shock or antitachycardia pacing, or sustained ventricular tachycar-
dia terminated by emergency treatment) to receive antiarrhythmic drug therapy or to 
undergo catheter ablation. All the patients had an ICD. Catheter ablation was per-
formed within 14 days after randomization; sotalol or amiodarone was administered 
as antiarrhythmic drug therapy according to prespecified criteria. The primary end 
point was a composite of death from any cause during follow-up or, more than 14 days 
after randomization, ventricular tachycardia storm, appropriate ICD shock, or sus-
tained ventricular tachycardia treated by medical intervention.

RESULTS
A total of 416 patients were followed for a median of 4.3 years. A primary end-
point event occurred in 103 of 203 patients (50.7%) assigned to catheter ablation 
and in 129 of 213 (60.6%) assigned to drug therapy (hazard ratio, 0.75; 95% con-
fidence interval, 0.58 to 0.97; P = 0.03). Among patients in the catheter ablation 
group, adverse events within 30 days after the procedure included death in 2 pa-
tients (1.0%) and nonfatal adverse events in 23 patients (11.3%). Among the pa-
tients assigned to drug therapy, adverse events that were attributed to antiarrhyth-
mic drug treatment included death from pulmonary toxic effects in 1 patient 
(0.5%) and nonfatal adverse events in 46 patients (21.6%).

CONCLUSIONS
Among patients with ischemic cardiomyopathy and ventricular tachycardia, an 
initial strategy of catheter ablation led to a lower risk of a composite primary end-
point event than antiarrhythmic drug therapy. (Funded by the Canadian Institutes 
of Health Research and others; VANISH2 ClinicalTrials.gov number, NCT02830360.)
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Implantable cardioverter–defibrilla-
tors (ICDs) improve survival in patients with 
myocardial scar after a myocardial infarc-

tion and ventricular tachycardia by delivering 
antitachycardia pacing or an electrical shock.1,2 
Unfortunately, ICDs do not prevent ventricular 
tachycardia. Approximately one third of persons 
with an ICD will have episodes of ventricular tachy-
cardia and receive an ICD shock within 3 years 
after implantation.3 Among patients with an 
ICD, those with recurrent ventricular tachycardia 
have impaired quality of life,4,5 more hospitaliza-
tions for heart failure, and worse survival than 
those without episodes of ventricular tachycardia. 
Patients with clusters of ventricular tachycardia 
episodes (often referred to as electrical storms) 
are at particularly increased risk for death from 
any cause.6,7 The use of antiarrhythmic drugs or 
catheter ablation to suppress recurrent ventricu-
lar tachycardia is often warranted. These therapies 
have different risks and efficacies, and compara-
tive studies to guide clinical decisions are limited, 
as reported in society guidelines.8-10

The two drugs most commonly used to reduce 
the risk of ventricular tachycardia are sotalol11,12 
and amiodarone.12 Sotalol is less effective than 
amiodarone but has a lower risk of adverse ef-
fects during long-term therapy and is often pre-
ferred for patients who do not have severe ventricu-
lar dysfunction, renal impairment, or electrical 
storm. Amiodarone has greater risk of noncar-
diac toxic effects than sotalol but greater efficacy 
and is preferred for patients with more severe 
ventricular dysfunction or electrical storm.8 Cath-
eter ablation has also been shown to reduce the 
risk of recurrent ventricular tachycardia, but it is 
associated with a risk of procedural complica-
tions and is usually considered only after drug 
therapy fails.13-16

The Ventricular Tachycardia Antiarrhythmics 
or Ablation in Ischemic Heart Disease (VANISH) 
trial showed that ablation and continuation of 
baseline antiarrhythmic medications in patients 
with ventricular tachycardia and ischemic car-
diomyopathy led to a lower risk of a composite 
of death, appropriate ICD shock, or ventricular 
tachycardia storm than escalation of antiarrhyth-
mic drug therapy.17 We conducted the VANISH2 
trial to compare catheter ablation with system-
atic antiarrhythmic drug therapy as a first-line 
treatment strategy in patients with an ICD, 

ischemic cardiomyopathy, and ventricular tachy-
cardia who had no history of nonresponse to 
antiarrhythmic drug therapy.

Me thods

Trial Design and Oversight

We conducted this investigator-initiated, multi-
center, open-label, randomized trial with blind-
ed adjudication of end-point events at 22 centers 
in Canada, the United States, and France. Details 
regarding the trial design are provided in the 
Supplementary Appendix, available with the full 
text of this article at NEJM.org. The trial protocol 
(available at NEJM.org) has been described previ-
ously18 and was approved by the institutional 
research ethics committee at each participating 
center. Details regarding the response to the coro-
navirus disease 2019 (Covid-19) pandemic are 
provided in the Supplementary Appendix.

Data monitoring and collection were performed 
by staff at the Nova Scotia Health Cardiovascular 
Research Unit. Data were analyzed by staff at 
the University of Ottawa Cardiovascular Research 
Methods Centre and the steering committee. The 
first author wrote the first draft of the manuscript 
and designed the trial in collaboration with the 
executive committee. All the authors gathered the 
data, made the decision to submit the manu-
script for publication, and vouch for the accuracy 
and completeness of the data and for the fidelity 
of the trial to the protocol. The funders had no 
role in the trial design; selection of the participat-
ing centers; enrollment of the patients; collection, 
storage, analysis, and interpretation of the data; 
preparation of the manuscript; or decision to sub-
mit the manuscript for publication.

Patients

Patients were eligible for inclusion if they had a 
history of myocardial infarction and had had at 
least one of the following ventricular tachycardia 
events within the preceding 6 months while not 
being treated with antiarrhythmic drugs: sus-
tained monomorphic ventricular tachycardia ter-
minated by pharmacologic therapy or electrical 
cardioversion; three or more episodes, including 
one symptomatic episode, of ventricular tachy-
cardia treated with antitachycardia pacing by an 
ICD; five or more episodes of monomorphic ven-
tricular tachycardia regardless of symptoms; one 

A Quick Take 
is available at 

NEJM.org
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or more appropriate ICD shocks; or three epi-
sodes of sustained ventricular tachycardia with-
in 24 hours. Detailed inclusion and exclusion 
criteria are provided in the Supplementary Ap-
pendix. All the patients provided written in-
formed consent.

Randomization and Interventions

Eligible patients were randomly assigned in a 1:1 
ratio to undergo catheter ablation (catheter abla-
tion group) or receive antiarrhythmic drug therapy 
(drug therapy group). Randomization was per-
formed with concealed assignment according to 
a Web-based program (IWRS; Dacima Software) 
and the use of block randomization with masked 
randomly permuted block sizes stratified accord-
ing to eligibility for sotalol or amiodarone treat-
ment and enrolling center. Patients were consid-
ered to be eligible to receive sotalol if they had 
an estimated glomerular filtration rate of at least 
30 ml per minute per 1.73 m2 of body-surface area, 
a New York Heart Association functional class of 
I or II, a left ventricular ejection fraction of at least 
20%, no history of torsades de pointes, no history 
of an unacceptable side-effect profile with beta-
blocker or sotalol treatment, no abnormal QT 
prolongation, and a qualifying arrhythmia that 
was not classified as a ventricular tachycardia 
storm.

Patients who were eligible to receive sotalol 
were randomly assigned to receive the drug at a 
dose of 120 mg orally twice daily or to undergo 
catheter ablation; those who were not eligible for 
sotalol treatment were randomly assigned to re-
ceive amiodarone or undergo catheter ablation. 
Amiodarone therapy was initiated at a dose of 
400 mg orally twice daily for 2 weeks, continued 
at a dose of 400 mg daily for 4 weeks, and then 
maintained at a dose of 200 mg daily.12

Patients assigned to catheter ablation under-
went the procedure within 14 days after random-
ization. Catheter ablation procedures were con-
ducted according to a standardized approach, 
which included the induction of ventricular tachy-
cardia and electroanatomic mapping of the ven-
tricular substrate potentially responsible for ven-
tricular tachycardia, with delivery of radiofrequency 
energy at the potentially arrhythmic substrate to 
render ventricular tachycardia noninducible. Addi-
tional details about the catheter ablation procedure 
are provided in the Supplementary Appendix.

ICD Programming and Follow-up

ICDs were programmed according to a standard-
ized protocol that was based on published guide-
lines (details are provided in the Supplementary 
Appendix).18-20 Patients were treated with guide-
line-directed medications and followed at 3 and 
6 months after randomization and every 6 months 
thereafter until the end of the trial, which oc-
curred 2 years after the last patient had under-
gone randomization.

Trial End Points

The primary end point was a composite of death 
from any cause during follow-up or, more than 
14 days after randomization, appropriate ICD 
shock, ventricular tachycardia storm (at least three 
ventricular tachycardia events within 24 hours), 
or treated sustained ventricular tachycardia be-
low the detection limit of the ICD. The 14-day 
treatment period was imposed to exclude nonfa-
tal outcomes that might occur before the admin-
istration of an adequate dose of antiarrhythmic 
drug or the performance of catheter ablation.

Prespecified secondary end points included 
the components of the primary end point, as well 
as other arrhythmia episodes or adverse clinical 
events.18 Clinical events and arrhythmia episodes 
detected by ICDs were adjudicated by committee 
members who were unaware of treatment assign-
ments. Primary end-point events were reviewed by 
two committee members and by the full commit-
tee in case of disagreement.

Safety Outcomes

Serious adverse events were defined as those leading 
to death, hospitalization for cardiovascular causes 
for at least 24 hours, or prolongation of hospitaliza-
tion. Other safety events were defined as adverse 
outcomes that did not meet these criteria or involved 
thyroid dysfunction or liver dysfunction. Treatment-
related adverse events were defined as those that 
occurred within 30 days after catheter ablation or, 
in the case of events related to antiarrhythmic 
drug therapy, as those that led to drug discontinu-
ation or dose reduction and were considered by the 
event-adjudication committee to be definitely or 
likely due to antiarrhythmic drug therapy.

Statistical Analysis

We estimated that a sample size of 416 patients 
would provide the trial with 85% power to detect 
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a reduction of 35% in the relative risk of a pri-
mary end-point event, using a two-sided log-rank 
test with a 0.05 level of significance. We based 
this estimation on the assumption that a primary 
end-point event would occur in 17.5% of patients 
in the drug therapy group at 1 year, a uniform 
accrual over 5 years of recruitment with mini-
mum of 2 years of follow-up for all the patients, 
a loss to follow-up of 2%, and a crossover of 3% 
from the drug therapy group to the catheter 
ablation group and 1% from the catheter abla-
tion group to the drug therapy group. Interim 
safety analyses were performed by an indepen-
dent data and safety monitoring committee at 
6-month intervals during the enrollment period.

Descriptive variables were summarized with 
the use of frequency distributions, means and 
standard deviations, or medians and interquartile 
ranges and were tested with the use of Fisher’s 
exact test, t-tests, or the Wilcoxon–Mann–Whitney 
test, as appropriate. Analyses were performed ac-
cording to the intention-to-treat principle. Sur-
vival analysis techniques were used to compare 
the incidence of the primary and secondary end-
point events between the two trial groups. Sur-
vival was summarized with Kaplan–Meier prod-
uct-limit estimates, which were compared with 
the use of nonparametric log-rank tests. For sec-
ondary nonfatal end-point events, a competing-
risk analysis was performed, with death as the 
competing risk. The probability of the occurrence 
of a nonfatal secondary end-point event was esti-
mated with the cumulative incidence function, and 
the cumulative incidence curves were compared 
with the use of the Fine–Gray subdistribution 
hazard model.

Hazard ratios and confidence intervals were 
calculated with Cox proportional-hazard mod-
els, which were also used to test for interactions 
among the prespecified subgroups. The assump-
tion of proportional hazards was tested, and its 
validity was confirmed. All tests were conducted 
at an alpha level of 0.05. The widths of the con-
fidence intervals have not been adjusted for mul-
tiplicity, so the intervals should not be used to 
infer definitive treatment effects for the second-
ary end points or in subgroups. Statistical testing 
was performed with SAS software, version 9.4 
(SAS Institute).

R esult s

Patients

From November 10, 2016, to June 6, 2022, a total 
of 424 patients who met the eligibility criteria 
were enrolled and underwent randomization at 
22 centers. Of these patients, 8 were enrolled 
during the onset of the Covid-19 pandemic and 
were excluded from the analysis and followed in 
a registry (details are provided in the Supple-
mentary Appendix).18 The representativeness of 
the trial population is shown in Table S1 in the 
Supplementary Appendix. Of the remaining 416 
patients, 203 were assigned to catheter ablation 
and 213 to drug therapy. The flow of patients in 
the trial is shown in Figure S1.

The baseline clinical characteristics of the 
patients appeared to be similar in the two trial 
groups, although a higher percentage of patients 
in the catheter ablation group had undergone 
percutaneous coronary intervention and a higher 
percentage of patients in the drug therapy group 
were taking antiplatelet therapy (Table 1 and 
Table S2). All the patients in the drug therapy 
group received antiarrhythmic drugs. In the cath-
eter ablation group, 200 of 203 patients under-
went catheter ablation (1 patient withdrew con-
sent, 1 had an intracardiac thrombus, and 1 had 
a heparin allergy). The characteristics of the cath-
eter ablation procedures are provided in Table S3.

Follow-up was completed on June 6, 2024. All 
the patients were followed until death or com-
pletion of the trial; the median follow-up was 
4.3 years (interquartile range, 2.5 to 5.7). In the 
drug therapy group, 5 patients were lost to fol-
low-up after a median of 15 months, and 3 under-
went catheter ablation. In the catheter ablation 
group, 5 patients underwent heart transplanta-
tion, 9 were lost to follow-up after a median of 
49 months, and 17 received antiarrhythmic drug 
therapy (6 patients received treatment for atrial 
fibrillation, 2 for frequent premature ventricular 
complexes, 5 for ventricular tachycardia during 
the treatment period, 2 for late ventricular tachy-
cardia at 48 and 78 months, 1 because ablation 
had not been performed owing to left ventricular 
thrombus, and 1 after a single episode of ventricu-
lar tachycardia that had been treated by antitachy-
cardia pacing 2.5 weeks after randomization).
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Table 1. Characteristics of the Patients at Baseline.*

Characteristic
Catheter Ablation 

(N = 203)
Drug Therapy 

(N = 213)

Age — yr 67.7±8.6 68.4±8.0

Male sex — no. (%) 193 (95.1) 197 (92.5)

Race or ethnic group — no. (%)†

Asian 4 (2.0) 5 (2.3)

Black 1 (0.5) 4 (1.9)

Indigenous 2 (1.0) 5 (2.3)

Other 2 (1.0) 2 (0.9)

White 122 (60.1) 134 (62.9)

Unknown 73 (36.0) 66 (31.0)

Existing ICD — no. (%) 179 (88.2) 188 (88.3)

Time since last myocardial infarction — yr 13.3±9.9 14.8±10.4

Previous percutaneous coronary intervention — no. (%) 128 (63.1) 121 (56.8)

Previous coronary-artery bypass grafting — no. (%) 82 (40.4) 88 (41.3)

Diabetes — no. (%) 79 (38.9) 83 (39.0)

Hypertension — no. (%) 160 (78.8) 169 (79.3)

Renal insufficiency — no. (%) 31 (15.3) 23 (10.8)

Atrial fibrillation or flutter — no. (%) 70 (34.5) 72 (33.8)

New York Heart Association functional class — no. (%)

I 87 (42.9) 89 (41.8)

II 99 (48.8) 107 (50.2)

III 17 (8.4) 17 (8.0)

Ejection fraction — % 34.0±11.0 34.3±10.3

Type of ICD — no. (%)

Single-chamber 66 (32.5) 77 (36.2)

Dual-chamber 94 (46.3) 100 (46.9)

Cardiac-resynchronization therapy 43 (21.2) 36 (16.9)

Eligible for amiodarone therapy — no. (%) 108 (53.2) 109 (51.2)

Eligible for sotalol therapy — no. (%) 95 (46.8) 104 (48.8)

Type of qualifying arrhythmia within 6 mo before enrollment — no. (%)

VT storm: ≥3 VT events within 24 hr 48 (23.6) 58 (27.2)

≥1 Appropriate ICD shock 106 (52.2) 109 (51.2)

≥3 Episodes of VT treated with ATP, at least one of which was  
symptomatic

30 (14.8) 32 (15.0)

≥5 Episodes of VT treated with ATP regardless of symptoms 37 (18.2) 37 (17.4)

Sustained monomorphic VT terminated by therapy or  
cardioversion‡

65 (32.0) 65 (30.5)

*  Plus–minus values are means ±SD. Percentages may not sum to 100 because of rounding. ATP denotes antitachycardia 
pacing, ICD implantable cardioverter–defibrillator, and VT ventricular tachycardia.

†  Race or ethnic group was reported by the patient. More than one group could be reported.
‡  Sustained monomorphic VT was documented on a 12-lead electrocardiogram or rhythm strip and terminated by phar-

macologic therapy or electrical cardioversion.
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Clinical Outcomes

A primary end-point event occurred in 103 pa-
tients (50.7%) in the catheter ablation group and 
in 129 patients (60.6%) in the drug therapy 
group (hazard ratio, 0.75; 95% confidence inter-
val [CI], 0.58 to 0.97; P = 0.03) (Table 2 and 
Fig. 1). Death was reported in 45 patients 
(22.2%) in the catheter ablation group and in 54 
patients (25.4%) in the drug therapy group (haz-
ard ratio, 0.84; 95% CI, 0.56 to 1.24). Appropri-
ate ICD shock after 14 days occurred in 60 pa-
tients (29.6%) in the catheter ablation group and 
81 (38.0%) in the drug therapy group (hazard 
ratio, 0.75; 95% CI, 0.53 to 1.04); ventricular 
tachycardia storm (after 14 days) occurred in 44 
(21.7%) and 50 (23.5%), respectively (hazard ra-
tio, 0.95; 95% CI, 0.63 to 1.42); and treatment of 
sustained ventricular tachycardia below the de-
tection limit of the ICD (after 14 days) occurred 
in 9 (4.4%) and 35 (16.4%), respectively (hazard 
ratio, 0.26; 95% CI, 0.13 to 0.55) (Table 2 and 
Fig. 2). Results of primary end-point analyses 
according to subgroup are shown in Figure 3, 
and those according to sotalol and amiodarone 
eligibility are shown in Figure S2.

The number of episodes of appropriate anti-
tachycardia pacing, appropriate ICD shocks, 
treatment of ventricular tachycardia below the 
detection limit of the ICD, and ventricular tachy-
cardia storm events are shown in Table S4 and 
Table S5. A total of 1383 episodes of appropriate 
ICD shock or antitachycardia pacing (1.91 events 

per person-year) occurred in the catheter abla-
tion group, and 2195 episodes (6.14 events per 
person-year) occurred in the drug therapy group 
(mean difference, −4.22 events per person-year; 
95% CI, −9.01 to 0.56) (Table S5).

Safety

Adverse events according to treatment assignment 
are shown in Tables S6 through S9. Serious non-
fatal adverse events occurred in 57 patients (28.1%) 
assigned to catheter ablation and in 65 (30.5%) 
assigned to drug therapy. During the trial, 319 
catheter ablations occurred, including 240 pro-
cedures among 200 of the 203 patients in the 
catheter ablation group and 79 procedures among 
63 of the 213 patients in the drug therapy group. 
Among patients in the catheter ablation group, 
adverse events within 30 days after the procedure 
included death in 2 patients (1.0%) and nonfatal 
adverse events in 23 patients (11.3%), with nonfa-
tal stroke and cardiac perforation occurring in 2 
patients (1.0%) and 1 patient (0.5%), respectively. 
Among the patients in the drug therapy group, 
1 patient (0.5%) died of pulmonary toxic effects 
attributed to antiarrhythmic drug treatment, 
and 7 patients (3.3%) had pulmonary infiltrates 
or fibrosis attributed to antiarrhythmic drug treat-
ment. Overall, 46 patients (21.6%) assigned to drug 
therapy and 7 patients (3.4%) assigned to catheter 
ablation had a nonfatal adverse event attributed 
to antiarrhythmic drug treatment that led to drug 
discontinuation or dose reduction.

Table 2. Primary and Secondary End Points.

End Point
Catheter Ablation 

(N = 203)
Drug Therapy 

(N = 213)
Hazard Ratio 

(95% CI)*

Primary end point† 103 (50.7) 129 (60.6) 0.75 (0.58–0.97)

Secondary end points

Death from any cause during follow-up 45 (22.2) 54 (25.4) 0.84 (0.56–1.24)

Appropriate ICD shock after 14 days 60 (29.6) 81 (38.0) 0.75 (0.53–1.04)

VT storm after 14 days 44 (21.7) 50 (23.5) 0.95 (0.63–1.42)

Treated sustained VT below the detection 
limit of the ICD after 14 days

9 (4.4) 35 (16.4) 0.26 (0.13–0.55)

*  The widths of the confidence intervals for the secondary end points have not been adjusted for multiplicity and should 
not be used to infer definitive treatment effects.

†  The primary end point was a composite of death from any cause during follow-up or, more than 14 days after random-
ization, appropriate ICD shock, VT storm (at least three VT events within 24 hours), or treated sustained VT below the 
detection limit of the ICD. P = 0.03 for the comparison of the catheter ablation group with the drug therapy group.
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Discussion

In this trial, catheter ablation led to a lower risk 
of a composite of death from any cause during 
follow-up or, more than 14 days after random-
ization, appropriate ICD shock, ventricular tachy-
cardia storm, or treated sustained ventricular 
tachycardia below the detection limit of the ICD 
than antiarrhythmic drug therapy among patients 
with ventricular tachycardia and ischemic cardio-
myopathy. Catheter ablation and antiarrhythmic 
drug therapy can reduce the risk of recurrent ven-
tricular tachycardia and ICD shock,11-14,21 but both 
approaches are associated with adverse events 
and have imperfect efficacy. Determining when 
to use these therapies is an important clinical 
decision.22,23 The use of drugs as initial therapy 
followed by ablation if drug therapy fails is com-
mon practice and concordant with current guide-
lines,8,16 given that ablation is superior to the esca-
lation of drug therapy in reducing the risk of a 
composite of death, appropriate ICD shock, or 
VT storm.17

Among patients with at least one appropriate 
ICD shock, ventricular tachycardia storm, sus-
tained ventricular tachycardia terminated by emer-
gency treatment, or multiple recurrences of ven-
tricular tachycardia treated by antitachycardia 
pacing, catheter ablation was more effective than 
drug therapy in reducing the risk of a composite 
of death from any cause during follow-up, ap-
propriate ICD shock, ventricular tachycardia storm, 
or treated sustained ventricular tachycardia be-
low the detection limit of the ICD. This differ-
ence appeared to be due to a lower number of 
appropriate ICD shock events and episodes of 
treated sustained ventricular tachycardia below 
the detection limit of the ICD (both after 14 
days) in the catheter ablation group. Overall, the 
number of ventricular tachycardia events was 
lower in the catheter ablation group than in the 
drug therapy group. Our findings are consistent 
with those of previous smaller randomized trials 
that suggested the effectiveness of catheter abla-
tion.13-15,22,24

The risks of death from any cause and ventricu-
lar arrhythmia were high during our trial, despite 
treatment. During the follow-up period, nearly 
24% of the patients died, 26% had ventricular 
tachycardia storm, 37% received an appropriate 

ICD shock, and 11% had treated sustained ven-
tricular tachycardia below the detection limit of 
the ICD. These findings are consistent with previ-
ous observations that recurrent ventricular tachy-
cardia is associated with worse outcomes despite 
the presence of an ICD, which shows the impor-
tance of determining appropriate treatment strat-
egies in this group.6

Catheter ablation is associated with a risk of 
procedural complications. These complications 
were more common among patients assigned to 
receive catheter ablation as an initial treatment 
strategy, with death occurring in 2 patients, non-
fatal stroke occurring in 2 patients, cardiac perfo-
ration occurring in 1 patient, and vascular injury 
occurring in 5 patients (of whom 2 patients had 
major bleeding). Antiarrhythmic drug therapy also 
has risks that contribute to worse outcomes.23 In 
the drug therapy group, death due to pulmonary 
toxicity occurred in 1 patient, pulmonary infil-
trates or fibrosis occurred in 7 patients, and 
gastrointestinal, neurologic, thyroid-related, or 
liver-related adverse effects that led to drug dose 

Figure 1. Kaplan–Meier Analysis of the Primary End Point.

Shown is survival without a primary end-point event, defined as a compos-
ite of death from any cause during follow-up or, more than 14 days after 
randomization, ventricular tachycardia (VT) storm (at least three VT events 
within 24 hours), appropriate shock from an implantable cardioverter–defi-
brillator (ICD), or treated sustained VT below the detection limit of the 
ICD, among patients assigned to catheter ablation or antiarrhythmic drug 
therapy.
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adjustment or discontinuation occurred in 25 pa-
tients.

Our trial has several limitations. The trial was 
not designed to detect the effect of treatment on 
mortality or other individual components of the 
primary end point. The effectiveness of catheter 
ablation and the risk of procedural complications 
may be influenced by the skill and experience of 
the team performing the procedure; however, the 
differences among the clinical centers that en-
rolled the trial participants supports the generaliz-
ability of our findings. Future changes in ablation 

technology or the development of new antiarrhyth-
mic drugs may influence the interpretation of our 
findings. In this trial, ICDs were uniformly pro-
grammed according to recommendations in evi-
dence-based guidelines. Future studies may iden-
tify other ICD programming settings to reduce the 
incidence of ventricular tachycardia below the de-
tection limit of the ICD without increasing the risk 
of delivery of inappropriate therapies. Although the 
follow-up period in our trial was relatively long, the 
adverse effects of amiodarone treatment increase 
with time, and longer follow-up may be needed to 

Figure 2. Kaplan–Meier Analysis of Components of the Primary End Point.

Panel A shows the percentage of patients who survived, in the analysis of death from any cause during follow-up. Panel B shows the cu-
mulative incidence of VT storm more than 14 days after randomization. Panel C shows the cumulative incidence of appropriate ICD 
shock more than 14 days after randomization. Panel D shows the cumulative incidence of treated sustained VT below the detection limit 
of the ICD more than 14 days after randomization. Hazard ratios in Panels B through D were calculated with adjustment for the compet-
ing risk of death. The widths of the confidence intervals have not been adjusted for multiplicity and should not be used to infer defini-
tive treatment effects.
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fully understand differences in outcomes related to 
amiodarone use.

This multicenter, randomized trial involving 
patients with ischemic cardiomyopathy who had 
ventricular tachycardia and an ICD showed that 
an initial strategy of catheter ablation led to a 

lower risk of a composite of death from any cause 
during follow-up or, more than 14 days after ran-
domization, appropriate ICD shock, ventricular 
tachycardia storm, or treated sustained ventricu-
lar tachycardia below the detection limit of the 
ICD than antiarrhythmic drug therapy.

Figure 3. Subgroup Analyses of the Primary End Point.

Shown are hazard ratios and 95% confidence intervals for the primary end point in prespecified subgroups accord-
ing to baseline characteristics. Data on the QRS duration were missing for two patients in the drug therapy group 
and one patient in the catheter ablation group. The widths of the confidence intervals in the subgroup analyses have 
not been adjusted for multiplicity and should not be used to infer definitive treatment effects. NYHA denotes New 
York Heart Association.
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