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R adiofrequency catheter ablation is a standard
therapy for recurrent ventricular tachycardia
(VT) in structural heart disease, including

nonischemic dilated cardiomyopathy (NIDCM),
reducing VT storm and implantable cardioverter-
defibrillator (ICD) shocks, but has not been shown to
provide a mortality benefit. It is well known that VT
recurrence after ablation predicts mortality, espe-
cially in those with more severe heart failure (1). As
such, the majority of investigative work by electro-
physiologists in this field has been geared toward pro-
ducing a better acute VT ablation result. However, the
context of the VT ablation, namely the underlying
severity of heart failure and comorbidities determine
much of the outcome for patients after ablation
including the need for transplant, durable mechanical
support, or death.
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In this issue of JACC: Clinical Electrophysiology,
Muser et al. (2) retrospectively applied 8 prognostic
heart failure scores to a cohort of 282 NIDCM patients
undergoing VT ablation at a single center from 1999
to 2014 to determine the ability of the models to
predict recurrent VT as well as death or transplant-
free survival. Importantly, patients with specific
cardiomyopathy substrates known to have unique
clinical trajectories and VT ablation outcomes were
excluded (3).
Patients underwent standard mapping and abla-
tion, with entrainment mapping and substrate
modification performed, and an endpoint of non-
inducibility. Eighty percent of the patients were men,
77% were on beta-blockers, 59% were on amiodarone,
and half had left ventricular ejection fraction #35%,
with one-quarter presenting with VT storm. These
282 patients underwent a total of 442 procedures,
with one-third undergoing epicardial ablation. Acute
noninducibility was achieved in 82% of patients.
Major complications were notably low at 4%. Follow-
up was lengthy, at a median of 48 months after the
last ablation procedure, during which 15% died and
9% underwent heart transplantation; cumulative
death or transplant-free survival was 87% at
12 months. The ablation results reported here are
more favorable than those in larger, multicenter co-
horts, with 21% of patients having VT recurrence after
a median follow-up of 48 months. This is similar to
the 1-year results published from the multicenter In-
ternational Ventricular Tachycardia Ablation Center
Collaborative study (3).

Eight risk scores—the SHFM (Seattle Heart Failure
Model) (4), PAINESD (chronic obstructive pulmonary
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disease, age >60 years, ischemic cardiomyopathy,
New York Heart Association functional class III or IV,
ejection fraction <25%, presentation with VT storm,
diabetes mellitus) (5), MAGGIC (Meta-analysis Global
Group in Chronic Heart Failure), ADHERE (Acute
Decompensated Heart Failure National Registry),
EFFECT (Enhanced Feedback for Effective Cardiac
Treatment-Heart Failure), OPTIMIZE-HF (Organized
Program to Initiate Lifesaving Treatment in Hospi-
talized Patients with Heart Failure), CHARM (Cande-
sartan in Heart Failure-Assessment of Reduction in
Mortality), and EuroSCORE (European System for
Cardiac Operative Risk Evaluation)—were then
calculated and the performance of each for discrimi-
nating death/transplant as well as arrhythmia recur-
rence. Each was assessed with the area under the
curve (AUC) being calculated from the receiver-
operating characteristic curves and the goodness-of-
fit test used to assess the calibration of the models
after refitting the models to the current cohort to
derive a new baseline survival function. All of the
models performed well (AUC >0.70) for predicting
death or transplant. Of note, however, is that the
SHFM (AUC ¼ 0.89) and PAINESD (AUC ¼ 0.83) risk
scores provided the best discrimination. In predicting
recurrent VT, both scores were again superior,
with no significant difference between the 2 (AUC:
SHFM ¼ 0.77, PAINESD ¼ 0.70), although the SHFM
is not designed for this endpoint. The authors
reported observed versus predicted (fit to the current
cohort data) 30-day and 1-year outcomes stratified
by SHFM and PAINESD risk scores, dividing patients
into low-, moderate-, and high-risk cohorts. Inter-
estingly, acute noninducibility of any VT was also
predicted by both the PAINESD and SHFM risk
scores, achieved in just over 60% of patients catego-
rized as high risk by either model compared with 85%
to 88% of those deemed low risk. This is a novel
application of these risk models and may inform
intraprocedural ablation strategies to help improve
outcomes.

A modified version of the SHFM (added ICD
shocks) has been previously used to predict mortal-
ity after VT ablation in a heterogenous population of
patients from 2 centers with a similar high AUC of
0.84 for 6-month mortality (6). These authors found
a SHFM risk score >2.5 (17% of cohort) had a w70%
1-year mortality. This is similar to the highest-risk
cohort (10% of the cohort) in the present study
($1.9, with a 1-year mortality of w65%). Importantly,
70% of the cohort was low risk in the current cohort,
as assessed by the SHFM, whereas only 50% were
low risk by the PAINESD. The low- and high-risk
cohort by the SHFM corresponded to #7%
and $24% 1-year mortality using the cutpoints in
this manuscript.

Both heart failure physicians and patients with
advanced heart failure are poor estimators of prog-
nosis (7). Providers tend to be more pessimistic,
whereas patients often underestimate their risk for
heart failure–related death or need for left ventricular
assist device (LVAD) or transplant. The use of vali-
dated risk models represents an important framework
for grounding difficult conversations with patients,
families, and referring physicians. Despite this sens-
ical approach, the recent consensus statement on
radiofrequency ablation of VT did not make a formal
recommendation on preprocedural risk stratification
(8). However, both the PAINESD and SHFM are the
only risk tools included in discussion. The SHFM has
the disadvantage of requiring laboratory data not
routinely obtained in VT ablation patients. In fact, the
authors do discuss the methods used to account for
missing data or the frequency in these patients, many
of whom underwent VT ablation before the publica-
tion of these models (3). This study reports on a more
specific NIDCM cohort over a much longer observa-
tional period; however, the authors do not state
whether 85 NIDCM patients from the original deri-
vation cohort for PAINESD were excluded from this
analysis.

It may be wise to reconsider VT ablation in the
sickest cohorts (10%) described here. Those who
present with VT storm can often be palliated with
ablation, even if longer-term outcomes are not
changed. However, unless they are candidates for
advanced heart failure therapies such as transplant or
LVAD, this may be futile, with observed 30-day and 1-
year outcomes of mortality or transplant of 21% and
66%, respectively. Many clinicians are considering
LVAD therapy in this cohort of heart failure patients
as shown in the ROADMAP (Risk Assessment and
Comparative Effectiveness of Left Ventricular Assist
Device and Medical Management in Ambulatory
Heart Failure Patients) trial in which the average
SHFM 1-year mortality in elective LVAD patients was
29%, similar to the high-risk VT ablation cohort (9). In
patients with lower arrhythmia burden, postponing
VT ablation until VT storm occurs is known to pro-
duce worse outcomes with ablation (10). However,
there should remain a strong desire to avoid offering
procedures without hope for meaningful benefit. As
Sacher notes in his editorial on International Ven-
tricular Tachycardia Ablation Center Collaborative
group data describing early mortality after VT abla-
tion, “we all strive to avoid deaths at the time of VT
ablation, we must also try to avoid unnecessary VT
ablation at the time of death” (11). This is countered
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by benefit in lower-risk groups. VT ablation success is
often reported as freedom from VT; however, patients
previously requiring ICD shocks for arrhythmia
termination, or with very high burdens of arrhythmia
pre-ablation, benefit from an overall reduction in
recurrent VT, especially when ICD shocks can be
avoided, even when adjusted for baseline SHFM-
predicted mortality (12).

In summary, it remains difficult to predict the
future for VT ablation patients with NIDCM under-
going VT ablation, but Muser et al. (2) have provided a
useful framework for assessing risk of both recurrent
VT and heart failure outcomes. Pre-procedural risk
stratification is paramount for shared decision
making both pre- and post-procedure as well
choosing which patients who may benefit from
advanced heart failure therapies rather than VT
ablation. Collaboration between the electrophysiolo-
gist and advanced heart failure specialists is vital to
providing the best outcomes to patients with VT and
structural heart disease.

ADDRESS FOR CORRESPONDENCE: Dr. Melissa R.
Robinson, Cardiac Electrophysiology, Division of
Cardiology, University of Washington Heart Institute,
1959 Northeast Pacific Street, Box 356422, Seattle,
Washington 98195. E-mail: mrobinson@cardiology.
washington.edu.
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