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This commentary refers to ‘Simple electrocardiographic

measures improve sudden arrhythmic death prediction in

coronary disease’, by N. A. Chatterjee et al., pages 1988–

1999.

The important study concerning the easy-to-use electrocardiogram
(ECG) markers of sudden and/or arrhythmic death (SAD) in coron-
ary artery disease (CAD) patients as presented by Chatterjee et al.1 is
a weighty contribution to an intricate and still rather puzzling topic.
They implicate that in CAD patients, contiguous Q waves, left ven-
tricular hypertrophy (LVH), QRS duration, and JTc prolongation pro-
vide incremental predictive value beyond traditional risk factors for
SAD. While this study is unique in providing easily measurable
markers that improve SAD risk stratification, it also reveals that these
ECG markers do not identify the entire CAD population at risk for
SAD. In particular, here proposed parameters correctly reclassified
only one-third of patients at risk for SAD. Potential reasons for im-
perfect prediction are manifold: firstly, current cut-offs may not be
optimal to detect sudden cardiac death (SCD) risk; second, single
resting ECG may not allow to correct for potential confounders;
third, there are several arrhythmia mechanisms underlying SCD in
CAD patients, and the proposed ECG markers can only capture
some of them.

With regard to the third point, all of the proposed ECG markers
to some extent have been associated with myocardial scar/fibrosis. Q
waves are a reflection of myocardial scar/fibrosis, and fibrosis is an es-
sential component of hypertrophy. As to JTc, there is limited data
published, but QTc has been found to predict cardiovascular mortal-
ity in subjects with CAD, diabetes mellitus, and hypertensive LVH.2

A recent paper showed that clinically unrecognized myocardial scar
is associated with QTc prolongation in patients with no history of
CAD, indicating QTc alteration even with clinically negligible

structural substrate.3 Additionally, QRS duration has been shown to
correlate with myocardial fibrosis in an early study.4 It is therefore
plausible that both components of QTc interval—QRS duration and
JTc—carry the positive correlation of QTc with presence/extent of
myocardial fibrosis.

The extent of late gadolinium enhancement-defined scar/fibrosis
correlates closely with arrhythmic substrate and independently pre-
dicts adverse cardiovascular outcomes post-myocardial infarction.
The proposed ECG markers therefore likely identify patients with
myocardial fibrosis at risk for scar-related reentrant ventricular tachy-
cardia. Conversely, non-reentrant ventricular arrhythmias due to trig-
gered activity or enhanced automaticity, although insufficiently
investigated, are not uncommon in CAD patients,5 and may underlie
SAD in some cases. Furthermore, ventricular fibrillation due to recur-
rent acute myocardial ischaemia is a relevant cause of SAD in CAD
patients. These latter mechanisms may be more difficult to predict
with the ECG and may in part explain the limitations of the proposed
ECG score.

While identifying SCD mechanisms in large populations is chal-
lenging, reviewing the initiation and termination mechanisms and
morphology of ventricular arrhythmias in implantable cardioverter
defibrillator (ICD) recipients may provide some insights. Since
non-reentrant ventricular arrhythmias may be largely responsible
for arrhythmic deaths among patients determined to be at lower
risk and thus not be implanted with an ICD, a prospective study
with implantable cardiac monitors may ascertain whether risk
groups for mechanistically different arrhythmias exist.

We commend the authors for their valuable contribution to the
unceasing fight against SAD/SCD and invite their thoughts on our
perspective.

Conflict of interest: none declared.

*Corresponding author. Tel: þ41 31 664 00 50, Fax: þ41 31 632 42 11, Email: tobias.reichlin@insel.ch
Published on behalf of the European Society of Cardiology. All rights reserved. VC The Author(s) 2020. For permissions, please email: journals.permissions@oup.com.

European Heart Journal (2020) 41, 2909–2910 DISCUSSION FORUM
doi:10.1093/eurheartj/ehaa470

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/41/30/2911/5865785 by U

niversitaetsbibliothek Bern user on 30 N
ovem

ber 2020

http://orcid.org/0000-0002-0050-5717
http://orcid.org/0000-0002-7197-8415


..

..

..

..

..

..

..

..

..

..

.
References
1. Chatterjee NA, Tikkanen JT, Panicker GK, Narula D, Lee DC, Kentta T,

Junttila JM, Cook NR, Kadish A, Goldberger JJ, Huikuri HV, Albert CM;
PREDETERMINE Investigators. Simple electrocardiographic measures improve
sudden arrhythmic death prediction in coronary disease. Eur Heart J 2020;21:
1988–1999.

2. Schillaci G, Pirro M, Ronti T, Gemelli F, Pucci G, Innocente S, Porcellati C,
Mannarino E. Prognostic impact of prolonged ventricular repolarization in hyper-
tension. Arch Internal Med 2006;166:909–913.

3. Inoue YY, Ambale-Venkatesh B, Mewton N, Volpe GJ, Ohyama Y, Sharma RK,
Wu CO, Liu CY, Bluemke DA, Soliman EZ, Lima JA, Ashikaga H.
Electrocardiographic impact of myocardial diffuse fibrosis and scar: MESA (Multi-
Ethnic Study of Atherosclerosis). Radiology 2017;282:690–698.

4. Mazzoleni A, Curtin ME, Wolff R, Reiner L, Somes G. On the relationship be-
tween heart weights, fibrosis, and QRS duration. J Electrocardiol 1975;8:233–236.

5. Ellis ER, Shvilkin A, Josephson ME. Nonreentrant ventricular arrhythmias in
patients with structural heart disease unrelated to abnormal myocardial substrate.
Heart Rhythm 2014;11:946–952.

2910 Discussion forum
D

ow
nloaded from

 https://academ
ic.oup.com

/eurheartj/article/41/30/2911/5865785 by U
niversitaetsbibliothek Bern user on 30 N

ovem
ber 2020


	1

