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Patients  with  acute  coronary  syndromes  are a  heterogeneous
population,  with  different  levels  of  severity  and various  pre-
dictors  of  mortality.  Due  to  interactions  between  the various
risk  factors,  scores  have  been  created  in order  to  identify
populations  at  greater  risk.1,2

In  addition  to  clinical  markers,  biochemical  markers  such
as  elevated  troponin  T and  C-reactive  protein  levels  are
strongly  related  to the long-term  risk  of death  from  cardiac
causes.3

Matrix  metalloproteinases  (MMPs)  are enzymes  involved
in  extracellular  matrix  remodeling  and  leukocyte  recruit-
ment  to  sites of  inflammation,  and  act  as  important
inflammatory  modulators.  MMP-9  plays  a  key role  in the
progression  of  atherosclerosis  and  vulnerability  to  plaque
rupture,4 and  its  plasma  levels  increase  in patients  with
acute  myocardial  infarction.  However,  available  data  on  the
specific  impact  of  baseline  plasma  MMP-9  levels  and  their
utility  as a  prognostic  marker  in  coronary  artery  disease  are
limited  and  at  times conflicting.5,6

In  this  issue  of  the Journal, Somuncu  et al.7 present  a
study  aiming  to  assess  the clinical  significance  of MMP-9
in  predicting  two-year  adverse  cardiovascular  events  in
patients  who  underwent  primary  percutaneous  coronary
intervention  (PCI)  after ST-elevation  myocardial  infarction
(STEMI).
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In this  single-center  prospective  study,  blood  was  col-
lected  from  204 patients  with  STEMI  at hospital  admission
and  before  undergoing  PCI.  Participants  were  classified  as
high  MMP-9  (n=102)  or  low  MMP-9  (n=102)  based  on an
MMP-9  cut-off  of  12.92  ng/ml.  Both  groups  were  assessed
at  one and  two  years  after  STEMI.

There  was  no  difference  between  the  high  and  low
MMP-9  groups  in terms  of  baseline  or  PCI  characteristics,
but  the high  MMP-9  group  had  a  significantly  higher  inci-
dence  of  cardiopulmonary  resuscitation,  use  of  inotropes,
cardiogenic  shock,  intra-aortic  balloon  pump  (IABP)  use  and
no-reflow  phenomenon.  In-hospital  cardiovascular  mortality
was  higher  in the high  MMP-9  group,  but  without  reaching
statistical  significance.

When  long-term  outcomes  were  analyzed,  cardiovascular
mortality  was  significantly  higher  in the high  MMP-9  group  at
one  year (13.7%  vs.  4.8%  for  the  low MMP-9  group,  p=0.030)
and  at two  years  (17.6%  vs.  4.9%,  p=0.004).

Advanced  heart  failure  was  compared  between  the
groups  and was  significantly  more  frequent  in  the high  MMP-9
group  at two-year  follow-up  (16.7%  vs.  5.9%,  p=0.015).

High  MMP-9  level  was  one  of the  independent  predic-
tors  of  two-year  cardiovascular  mortality  (odds  ratio: 3.5;
95%  confidence  interval:  1.12-11.35),  together  with  age,  no-
reflow  and left ventricular  ejection  fraction.

An  interesting  aspect  of this study  is  that  the  no-reflow
phenomenon  during the procedure  was  significantly  more
frequent  in the high  MMP-9  group,  since  no-reflow  may  lead
to cardiogenic  shock,  inotrope  use  or  the need  for  IABP,

https://doi.org/10.1016/j.repc.2020.05.003

0870-2551/© 2020 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.2020.05.003
http://www.revportcardiol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.repc.2020.05.003&domain=pdf
mailto:vmimoso@gmail.com
https://doi.org/10.1016/j.repc.2020.05.003
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/


278  J.  Mimoso

development  of  advanced  heart  failure  and  ultimately  car-
diovascular  mortality.

The  authors  recognize  some limitations  of  their  study. It
was  a  single-center  analysis of  a  relatively  small  number  of
patients,  and  the predictive  value  of MMP-9  was  investigated
using  12.92  ng/ml  as  a cut-off  for  their  cohort,  a different
value  from  previous  studies,  and  one  that  needs  validation
in  other  large  populations.

Another  issue  is  that  all  their  patients  were  given  clopi-
dogrel  rather  than  ticagrelor  or  prasugrel,  so  the  precise
effect  of  MMP-9  in MI  patients  who  use  newer  antiplatelets
cannot  be determined.

In  summary,  high  MMP-9  levels  were  an important  pre-
dictor  of  major  adverse  cardiovascular  events,  including
mortality  and  advanced  heart  failure,  in two-year  follow-up
in  STEMI  patients  undergoing  primary  PCI.  MMP-9  measure-
ment  should  therefore  be  considered  as  a  prognostic  marker
for  STEMI  patients.
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