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Time  to  reperfusion  in ST-elevation  myocardial  infarction
(STEMI)  is critical  to maximizing  the benefit  of  reper-
fusion  therapy  in maintaining  the viability  of  jeopardized
myocardium  and  preserving  left ventricular  systolic  func-
tion,  and  thus  affects  short-  and  long-term  survival.1 The
importance  of  this factor  was  established  in the era of
pharmacological  reperfusion  with  fibrinolytic  agents,  sub-
sequently  superseded  by  primary  percutaneous  coronary
intervention  (PPCI),  which is  more  effective  in delivering
reperfusion  and hence  improves  survival,2 with  appar-
ently  less  dependence  on  time  to  reperfusion  than  with
fibrinolysis.3

However,  as the  indications  for  PPCI  were  extended  to
higher-risk  patients,  it  soon  became  clear  that  its benefits
are  also  significantly  affected  by  time  to  reperfusion,4 and  a
system  delay  (measured  from first  medical  contact  to  reper-
fusion)  of ≤60 min for  high-risk  patients  presenting  within
two  hours  of  symptom  onset  and  ≤90  min for  other  patients
is  now  recommended.5 Nevertheless,  these  times  are not
achieved  in  a significant  proportion  of  patients  undergoing
PPCI,  particularly  those  who  do  not use  the  pre-hospital
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emergency  medical  system  (EMS),  and  the  situation  is  even
worse  for  centers  without  PPCI facilities.6

System  delay  is  thus  an important  quality  indicator  in
myocardial  infarction  (MI)7 and  as  such  should be  continu-
ously  monitored  and used as  the basis  for  measures  to  help
achieve  the  goals  set  in the guidelines.5

In the current  issue  of  the Journal, Silveira  et  al.8 analyze
system  and  total  delays  in reperfusion  times  in 764  patients
with  STEMI  undergoing  PPCI  in their  center  between  Jan-
uary  2008  and July  2015,  as  well  as  in-hospital  and  one-year
clinical  outcomes.  Median  total  time  to  reperfusion  was  240
min  and  median  system  delay  was  85  min.  With  regard  to
compliance  with  the guidelines,  the authors  report  that  sys-
tem  delay  was  ≤60  min  in 39%  of  patients  and ≤90  min in
61%. In-hospital  mortality  was  9.2%  and  one-year  mortality
was  3.3%.

Most of  the  study  population  arrived  at  the  hospital  by
their  own  means  (46%) or  by  non-EMS  ambulance  (7%).  A
third were  transported  by  the  EMS and  the others  were  trans-
ferred  from  other  institutions  (14%).  Those  who  used  the EMS
had  significantly  shorter  times  to  reperfusion  (195  vs.  286
min,  p<0.001)  and  system  delay  (61  vs. 90  min,  p<0.001)  than
those  who  did  not, which  was  reflected  in  the proportion  of
patients  reperfused  with  a system  delay  of  ≤60  min (50%  vs.
34%,  p<0.001)  and ≤90 min (74%  vs.  55%,  p<0.001).  One-year
mortality  was  lower  in patients  transported  by  the EMS,  but
this  was  not  statistically  significant.  However,  reductions  in
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mortality  due  to  access  to  the EMS in MI  patients  have been
demonstrated  by  other  studies  in Portugal.9

Analysis  of changes  over  time  showed that the  propor-
tion  of  patients  using  the EMS  increased  from 30%  in 2008
to  around  50%  in 2015,  with  a  corresponding  decrease  in  the
proportion  of  those  traveling  by  their  own  means.  Although
the  authors  did not  analyze  changes  in  reperfusion  times,
these  can  be  expected  to have improved,  given  the favorable
impact  of  access  to the  EMS on  time  to  PPCI.  At  the  national
level,  access  to  the  EMS increased  from  2.1% in 2002  to  38%
in  2012,10,11 and  access  to  PPCI  trebled  between  2002  and
2013,  from  106  to  338  procedures  per  million  population.12

This  progress  in management  of  patients  with  MI  is  based
on  information  on  the situation  in  Portugal  that  has  been
collected  since  the 1990s,  firstly with  the establishment  of
fibrinolysis  registries,  followed  in 2002  by  the creation  of
the  National  Center  for  Data  Collection  in Cardiology,  which
enabled  the  formation  of  the National  Registries  of  Acute
Coronary  Syndromes  and  of  Interventional  Cardiology10,12

and  the  implementation  of  referral  networks  with  contin-
uous  monitoring  such as Stent  for  Life.11 The  contributions
of  single-center  series8,9 should  also  be  noted,  the results  of
which  are  in agreement  with  those  of multicenter  national
registries6,11,12 and  demonstrate  unequivocally  that  early
reperfusion  for  MI  in  Portugal  requires  more  widespread
access  to  the EMS.

Conflicts of  interest

The  author  has  no  conflicts  of  interest  to declare.

References

1. The GUSTO Investigators. An international randomized trial
comparing four thrombolytic strategies for acute myocardial
infarction. N  Engl J Med. 1993;329:673---82.

2. Keeley EC, Boura JA, Grines CL. Primary angioplasty versus
intravenous thrombolytic therapy for acute myocardial infarc-
tion. Lancet. 2003;361:13---20.

3. Brodie BR, Stone GW,  Morice MC, et al. Importance of  time
to reperfusion on outcomes with primary coronary angioplasty
for acute myocardial infarction (results from the Stent Pri-
mary Angioplasty in Myocardial Infarction Trial). Am J Cardiol.
2001;88:1085---90.

4. De Luca G, Suryapranata H, Ottervanger JP, et  al. Time  delay
to treatment and mortality in primary angioplasty for acute
myocardial infarction: every minute of delay counts. Circula-
tion. 2004;109:1223---5.

5. Steg G,  James SK, Atar D, et  al. Task Force on the manage-
ment of ST-segment elevation acute myocardial infarction of
the European Society of Cardiology (ESC). ESC Guidelines for
the management of acute myocardial infarction in patients
presenting with ST-segment elevation. Eur Heart J. 2012;33:
2569---619.

6. Ferreira J. Registo Nacional de Síndromas Coronárias Agudas ---
A realidade da terapêutica de reperfusão em Portugal. Rev Port
Cardiol. 2007;26 Suppl. I:7---14.

7. Schiele F, Gale CP, Bonnefoy E, et al. Quality indicators for acute
myocardial infarction: a position paper of  the Acute Cardio-
vascular Care Association. Eur Heart J  Acute Cardiovasc Care.
2017;6:34---59.

8. Silveira I, Sousa MJ, Rodrigues P, et  al. Developments in pre-
hospital patient transport in ST-elevation myocardial infarction.
Rev Port Cardiol. 2017;36:847---55.

9. Gomes V, Brandão V, Mimoso J,  et  al.  Implementation of a
pre-hospital network favoring primary angioplasty in STEMI
to reduce mortality: the Algarve Project. Rev Port Cardiol.
2012;31:193---201.

10. Ferreira J, Monteiro P, Mimoso J.  National Registry of  Acute
Coronary Syndromes: results of the hospital phase in 2002. Rev
Port Cardiol. 2004;23:1251---72.

11. Pereira H, Pinto FJ, Calé R, et  al. Stent for Life in Portugal: this
initiative is  here to stay. Rev Port Cardiol. 2014;33:363---70.

12. Pereira H, Campante Teles R, Costa M, et al. Trends in primary
angioplasty in Portugal from 2002 to 2013 according to the Por-
tuguese National Registry of  Interventional Cardiology. Rev Port
Cardiol. 2016;35:395---404.

http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0065
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0070
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0075
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0080
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0085
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0090
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0095
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0100
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0105
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0110
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0115
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120
http://refhub.elsevier.com/S2174-2049(17)30284-2/sbref0120

	Early reperfusion in myocardial infarction requires widespread access to prehospital emergency care
	Conflicts of interest

	References

