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Although  cardiovascular  mortality  has decreased  significan-
tly  in  the  last  two  decades  with  the use  of more  advanced
therapies  and prevention  strategies,  there  are still  17  mil-
lion  deaths  worldwide  each year related  to  cardiac  disease.
Of  these,  25%  occur  suddenly,  and  among  these  arrhythmic
death  is a  major  cause.  Coronary  artery disease  (CAD)  is  the
most prevalent  factor  in  these  deaths,  increasing  with  age
and  male  gender.1

During  the  acute  phase  of  myocardial  ischemia,  the
main  mechanism  for  ventricular  arrhythmias  (VA)  is  abnor-
mal  automaticity  due  to  currents  of  injury  (created  by
increased  extracellular  potassium)  between  ischemic  and
healthy  myocardium,  while  in the late  stage  after  myocar-
dial  infarction,  reentry is  the  predominant  mechanism,
occurring  around  scars  and in areas  with  low  voltage  and
slow  conduction.2 Modification  of  ionic  currents  and  the
presence  of  anatomical  scar substrates  are associated  with
prolonged  ventricular  activation  and  repolarization  times,
reflected  in the  surface  electrocardiogram  (ECG)  by  pro-
longed  ventricular  conduction  times  with  increased  QRS  and
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QT  duration  (QRSd  and  QTd)  and dispersion  (DQRS  and  DQT).
It  has  been  reported  that  these  parameters  can  be used
to  identify  slow  conduction  zones  prone  to  reentry  and  the
occurrence  of  VA.3

The  current  issue  of  the  Journal  sees  the publication  of
an  observational  study  by  Chávez-González  et al.4 in  a pop-
ulation  of  667  ST-elevation  myocardial  infarction  (STEMI)
patients  treated  in  the  coronary  care unit  of  a  single  center
in  Cuba,  aiming  to  determine  the ability  of electrocardio-
graphic  analysis  to  predict  the  occurrence  of  VA  (defined
by  the  authors  as  more  than  three  premature  ventricu-
lar  beats).  Left  bundle  branch  block,  previous  myocardial
infarction,  atrial  fibrillation,  and the  use  of drugs  known
to  prolong  QT  interval  were  defined  as  exclusion  criteria  in
order  to  remove  potential  confounders  for  the  ECG analy-
sis.  Ninety-two  patients  (13.8%) had  VA,  68  (73.9%) of  them
within  48  hours  of STEMI  and  24  (26.1%)  more  than  48  hours
after  the index  event.  This  population  had  a mean  age of
68.8  years  and  was  predominantly  male (65.2%).  There  was
a  history  of  hypertension  in 83.6%  and of diabetes  in 34.8%,
and  51.1%  of  patients  had a  known  history  of  coronary  artery
disease,  although  overall  there  were  no  significant  differ-
ences  between  the groups  with  or  without  arrhythmias.  Only
54.3%  of  patients  underwent  coronary  revascularization  ---

https://doi.org/10.1016/j.repc.2022.02.004

0870-2551/© 2022 Sociedade Portuguesa de Cardiologia. Published by  Elsevier España, S.L.U. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.repc.2022.02.004
http://www.revportcardiol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.repc.2022.02.004&domain=pdf
mailto:dinis.mesquita@gmail.com
https://doi.org/10.1016/j.repc.2022.02.004
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


D. Mesquita

all  with  the use  of  recombinant  streptokinase  ---  and  beta-
blockers  were  only  used in 57.6%  and  52%,  respectively,  of
patients  in the groups  with  arrhythmic  and  non-arrhythmic
events,  without  statistically  significant  differences  between
the  groups.  Patients  with  VA  more  frequently  had  anteroapi-
cal,  large  anterior,  inferolateral  and lateral  infarctions  and
although  their  initial  hemodynamic  status  was  similar,  they
had  lower  ejection  fraction  (42.7%  vs.  46.9%)  and  higher
mortality  (36.9%  vs.  7.5%).  The  high  mortality  and  rates of
arrhythmia  reported  in  this  population  probably  reflect  the
low  rate  of revascularization  in this STEMI  population,  as
well  as  the method  used (fibrinolysis  rather  than  percuta-
neous  coronary  intervention).

It  is  known  that  approximately  half  of  patients  suffer-
ing  out-of-hospital  cardiac  arrest  with  ventricular  fibrillation
(VF)  as the  first  identified  rhythm  have evidence  of acute
myocardial  infarction2 and  in  patients  with  STEMI,  11.6%
have  VF  before  revascularization.5 The  occurrence  of  VA
at any  time  during  the  course  of  an acute  coronary  syn-
drome  is  associated  with  a higher  risk  of death  within  90
days  of  the  event  (with  a  higher  risk  of  death  in the set-
ting of  late  VA  occurring  after >48  hours).2 Likewise,  it  has
been  demonstrated  that  QRS  and  QT  duration  and  disper-
sion  are  significantly  increased  in non-revascularized  STEMI
patients  and  when  patients  treated  with  fibrinolysis  (also
more  prolonged)  are  compared  with  those  receiving  percu-
taneous  coronary  intervention.6,7 QRS  and  QT  duration  and
dispersion  have also  been shown  to  be  significantly  increased
in  lower  ejection  fraction  ranges  and  can  additionally  refine
assessment  of risk  of  VA  when  used  in conjunction  with  this
parameter.8,9

In  their  study,  Chávez-González  et  al.  analyzed  11  ECG
variables,  performed  at admission  and  every 24  hours  dur-
ing  hospital  stay,  and  demonstrated  that  in patients  with
VA,  there  were  significant  increases  in  corrected  QT  dura-
tion  and  dispersion,  QRS  duration  and dispersion,  and  the
presence  of  ST  elevation  in more  than  six leads.  The  current
study  also  demonstrated  that, applying  a single  cut-point
of 45%  for  left  ventricular  ejection  fraction,  QRS  disper-
sion  and  corrected  QT  interval  were  significantly  increased
in  patients  with  impaired  left ventricular  function.  Further
stratifying  patients  with  VA  occurring  within  48  hours  of
STEMI  or  later,  the  authors  demonstrated  the  independent
prognostic  significance  of  QT  interval  greater  than  529  ms,
corrected  QT  dispersion  over  66  ms  and  the  presence  of  ST
elevation  in  more  than  six leads  as  the main  predictors  of
VA  within  48  hours  of  admission.  More  than  48  hours  after
STEMI,  the  main  predictors  of  VA  were  QRS  dispersion  greater
than  50 ms  and the presence  of  ST elevation  in more  than
six  leads.

The  SCD-HeFT10 and  MADIT11 trials  provided  suffi-
cient  evidence  for  the  use  of  implantable  cardioverter-
defibrillators  (ICDs)  ---  especially  in patients  with  CAD ---
for  the  prevention  of  sudden  death  in a population  risk-
stratified  by  ejection  fraction  (<30%  and  <35%  respectively),
with  proven  mortality  reduction  in ICD  recipients,  to  make
them  the  cornerstone  of  current  practice.1,2,10,11 Although
ejection  fraction  is  nowadays  the primary  tool  for decision-
making,  there  are  gaps where  risk  assessment  needs  to
be  refined.  On one  hand,  only  around  20%  of ICD  recip-
ients  have  appropriate  ICD  therapies,  and  on  the other
hand,  a  significant  proportion  of  patients  admitted  for VT

or  aborted  arrhythmic  cardiac  death  have  ejection  frac-
tion  above  35%.12 This  clearly  demonstrates  a need  to  refine
patient  risk  of  VA  and  sudden  death  and  the decision  whether
to  adopt  a  primary  prevention  strategy  for  sudden  death  in
specific  subsets.  Additionally,  there  are patients  for  whom
the  perceived  risk  of sudden  death  is  increased  after  a
myocardial  infarction,  but  for  whom  there  is  also  a  gap
for  decision-making  within  40  days  of  the  event,  as  ejec-
tion  fraction  by  itself  is  insufficient  to  decide  definitively
on  an early  strategy.  Although  various  non-invasive  risk
markers  for  sudden  cardiac  death  have been  proposed  for
patients  with  myocardial  ischemia  (including  heart  rate  vari-
ability,  QRS  dispersion,  microvolt  T  wave alternans,  heart
rate  turbulence,  late  potentials  and  programmed  ventricu-
lar  stimulation),  none have  become  part  of  standard  clinical
practice.1 Similarly,  signal-averaged  ECG  has  shown  a low
predictive  value  for  the identification  of  high-risk  patients,
but  performs  well  for  low-risk  patients,  with  a  high  negative
predictive  value.13,14 Promising  investigations  of  magnetic
resonance  imaging  or  biomarkers  such  as  pro-brain  natri-
uretic  peptide  may  overcome  this  unmet  need.

Analysis  of  dispersion  of  ventricular  repolarization  on
the  ECG for  risk  stratification  of arrhythmic  risk  has been
the  subject  of interest  and  several  publications  in recent
years,  but  findings  are  mixed  and standardization  is  com-
plex,  precluding  its  translation  into  clinical  practice.  While
an association  with  increased  likelihood  of  arrhythmic  death
has  been  documented  in some works,15---17 others  have  failed
to  consistently  show  the  role  of  QRS  duration  and  QT  interval
dispersion  as  predictors  of  events.18,19 On the other  hand,
using  risk  markers  in conjunction  seems  to be better  for
refinement  of  risk  assessment  and may  be the way  to  direct
patient  management.9,12,14 The  study  by  Chávez-González
et  al.  is  in line  with  previous  research  by  demonstrating  the
utility  of  the  ECG  for  stratification  of arrhythmic  risk,  partic-
ularly  in a  STEMI  population,  and  giving  insights  on  markers
of  VA  in the  acute  and subacute  phase  of  the disease.  This
emphasizes  the need  for  additional  intensive  surveillance
and  care  during  hospital  stay  and  for  early  reassessment
and  decision-making  in later  stages  of the disease.  In  an
area  where  there  is  clearly  an unmet  need,  larger stud-
ies  to validate  this strategy  would  be of  great  value.  These
results  demonstrate  that  we  are  probably  on  the  right  track
for  redefining  risk  of  VA  and  sudden death,  by  using  mark-
ers  other  than  just  ejection  fraction,  and that  a stepwise
approach  using  additive  markers  in  conjunction  may  be  the
way  to  overcome  this  problem.
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