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ABSTRACT

Background: ST-segment elevation acute myocardial infarction (STEMI) is one of the most challenging pathologies for the health 
system; therefore, it is necessary to have a registry with suitably accurate information to adopt public policies and guidelines ad-
justed to national needs. The Argentine Society of Cardiology (SAC) and the Argentine Federation of Cardiology (FAC) are carrying 
out a national registry (ARGEN-IAM-ST) that aims to comprise the “universe” of STEMI treatment.
Objective: The purpose of this study was to evaluate, as broadly as possible, clinical aspects, delays, treatment strategies and out-
comes, as well as eventual barriers that need improvement in STEMI care.
Methods: The study included 1,759 patients in 247 centers throughout the country between March and December 2015.
Results: Among all patients, 83.5% received reperfusion treatment, and in 78.3% of cases, this was performed by primary angio-
plasty. Thirty-seven per cent of patients were admitted from another institution, but only 16% of them received fibrinolytic therapy 
prior to referral. Door-to-needle time was ≤30 minutes in only 25% of patients receiving fibrinolytic agents and door-to-balloon time 
was ≤90 minutes in 47.7% of patients treated with angioplasty. In-hospital mortality was 8.8%.
Conclusions: These data allow delineating a map of acute myocardial infarction in Argentina. Delays in treatment are important 
and there are aspects to correct. These data suggest the need to implement corrective strategies, such as the application of medical 
education programs, supportive health policies, considering regional characteristics and on-site cost/benefit of reperfusion strate-
gies, which might help to shorten time to reperfusion, both for thrombolytic therapy as for primary angioplasty.
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RESUMEN

Introducción: El infarto agudo de miocardio con elevación del segmento ST (IAMCEST) es una de las patologías que más desafíos 
le impone al sistema de salud, por lo que es necesario contar con un registro con la suficiente solidez de información que permita 
adoptar políticas públicas y guías ajustadas a las necesidades nacionales. La Sociedad Argentina de Cardiología (SAC) y la Federación 
Argentina de Cardiología (FAC) se encuentran llevando a cabo un registro nacional (ARGEN-IAM-ST) que intenta llegar al “uni-
verso” de la atención del IAMCEST.
Objetivo: Relevar a nivel nacional, en la forma más amplia posible, aspectos de la clínica, demoras y esquemas de tratamiento y 
resultados, así como las eventuales barreras a ser mejoradas en la atención del IAMCEST.
Material y métodos: Se incluyeron 1.759 pacientes en 247 centros de todo el país entre marzo y diciembre de 2015.
Resultados: El 83,5% de los pacientes recibieron tratamiento de reperfusión, el cual en el 78,3% de los casos se realizó mediante an-
gioplastia primaria. El 37% de los pacientes ingresaron derivados de otra institución, pero solo el 16% de ellos recibieron fibrinolíti-
cos antes de la derivación. Solo el 25% de los pacientes que recibieron fibrinolíticos tuvieron un tiempo puerta-aguja ≤30 minutos y 
el 47,7% de los pacientes tratados con angioplastia tuvieron una puerta-balón ≤90 minutos. La mortalidad intrahospitalaria fue del 
8,8%.
Conclusiones: Estos datos permiten delinear un mapa de la realidad del infarto agudo de miocardio en la Argentina. Las demoras al 
tratamiento son importantes y existen puntos a corregir. Estos datos sugieren la necesidad de implementar estrategias correctivas 
tales como instrumentar programas de educación médica, políticas sanitarias coadyuvantes, considerar las características regionales 
y el costo/beneficio en terreno de las estrategias de reperfusión, las cuales podrían colaborar en acortar los tiempos a la reperfusión, 
tanto para los trombolíticos como para la angioplastia primaria.
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INTRODUCTION
Cardiovascular diseases are the most frequent cause 
of mortality worldwide including our country, as well 
as of impairment and loss of labor capacity in the 
adult population. (1-3) Treatment of several forms 
of serious diseases such as acute ischemic coronary 
artery disease and heart failure are now supported 
by scientific studies and can significantly reduce dis-
ability and mortality. (4) Access to diagnostic and 
therapeutic strategies requires adequate coordina-
tion of the health system, which far exceeds the role 
of specialists. Given the frequency of these diseases, 
information on their prevalence and treatment and 
on the different barriers that limit access to diagnosis 
and proper treatment is essential from the perspec-
tive of their modification. Both for basic knowledge as 
to assess the relevance and effectiveness of corrective 
measures, a registry of diseases with suitably accurate 
information is necessary to adopt public policies and 
guidelines adjusted to national needs.

Cardiovascular scientific societies, the Argentine 
Society of Cardiology (SAC) and the Argentine Fed-
eration of Cardiology (FAC), have a long history of 
registries and educational programs to improve car-
diovascular care. (5-7) However, this task is limited to 
institutions with academic programs and probably it 
does not reach most of our population.

ST-segment elevation acute myocardial infarction 
(STEMI) is one of the most challenging pathologies 
for the health system. Early detection allows the 
adoption of myocardial reperfusion strategies ei-
ther with fibrinolytics or with primary percutaneous 
transluminal coronary angioplasty (PTCA) of proven 
effectiveness in reducing mortality. Multiple barriers 
hinder appropriate treatment: delayed patient con-
sultation, failure to perform or adequately interpret 
electrocardiograms, training of emergency physi-
cians to adopt suitable reperfusion strategies, access 
to medications and absence of coordinated networks 
that would help the rapid referral to centers with 
greater treatment capacity. Knowledge of the general 
and local barriers would allow rapid implementation 
of corrective measures and the assessment of their 
impact over time.

Therefore, the SAC and FAC have developed the 
National Survey of ST-segment Elevation Acute Myo-
cardial Infarction in Argentina (ARGEN-IAM-ST), 
that aims to evaluate, as broadly as possible and try-
ing to comprise the “universe” of STEMI treatment in 
our country, clinical aspects, delays, treatment strate-
gies and outcomes, as well as eventual barriers that 
need improvement.

METHODS
A prospective, multicenter, observational national registry 
was conducted inviting all cardiologic and polyvalent inten-
sive care units admitting patients with cardiovascular dis-
ease, regardless of the complexity of the center.
Inclusion criteria were:
-	 Patients admitted with suspected AMI and ST-segment  
	 elevation ≥1 mV in 2 limb leads or ≥2 mV in two contigu- 
	 ous precordial leads.
-	 Evolving AMI with new Q waves of less than 36 h evolu- 
	 tion.
-	 Suspected inferoposterior AMI (horizontal ST-depres- 
	 sion in V1 to V3 suggestive of acute circumflex coro- 
	 nary artery occlusion).
-	 Complete new or presumed new left bundle branch  
	 block

Patients with non–ST-segment elevation acute coronary 
syndrome or non–ST-segment elevation myocardial infarc-
tion and those with infarct evolution >36 hours were ex-
cluded.

All patients who met the inclusion criteria for at least 3 
consecutive months in each center were registered. A pilot 
phase was carried out from November 2014 to March 2015 
in selected centers, which was then extended all over the 
country until December 31, 2015.

Patient characteristics (age, gender, risk factors, history, 
comorbidities), clinical presentation (location of myocardial 
infarction, admission Killip and Kimbal, time of evolution), 
treatment employed (antiplatelet therapy, reperfusion, co-
adjuvant treatment) and in-hospital clinical outcome (heart 
failure, post-infarction angina, shock, death) were recorded 
on admission and at 30 days. Delays for an effective treat-
ment were obtained.

The following times and delays were considered:
1)	 Pain-consultation time: Time elapsed between the on- 
	 set of symptoms suggestive of coronary ischemia and  
	 first medical contact.
2)	 Time to reperfusion: Time elapsed between hospital  
	 or private institution arrival and initiation of reperfu- 
	 sion treatment:
a)	 In case of fibrinolytics: 
-	 Time window: Time interval in minutes from the onset  
	 of symptoms to treatment initiation.
-	 Door-to-needle time: Time interval in minutes from the  
	 arrival at the institution to treatment initiation.
b)	 In case of PTCA: 
- 	 Time window: Time interval in minutes from onset of  
	 symptoms to PTCA initiation.
- 	 Door-to-balloon- time: Time interval in minutes from  
	 the arrival at the institution to balloon inflation.

A telephone contact or follow-up visit was carried out 
at 30 days by the local responsible physician at each center

Internet–based data collection was done using an elec-
tronic format file specially designed by the FAC Center of 
Medical Teleinformatics (CETIFAC), which allowed online 
monitoring of the variables entered. Patient privacy was 
warranted as patient names or initials were not stored in 
the database. Patients were identified by a consecutive 

AMI	  Acute myocardial infarction

PTCA	 Percutaneous transluminal coronary angioplasty

IQR	 Interquartile range

FAC	 Argentine Federation of Cardiology

SAC	 Argentine Society of Cardiology

STEMI	ST-segment elevation acute myocardial infarction 

Abbreviations 
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Table 1. Distribution of centers and 
patients included per province.

Buenos Aires

CABA

Catamarca

Chaco

Chubut

Córdoba

Corrientes

Entre Ríos

Formosa

Jujuy

La Pampa

La Rioja

Mendoza

Misiones

Neuquén

Río Negro

Salta

San Juan

San Luis

Santa Cruz

Santa Fe

Santiago del Estero

Tierra del Fuego 

Tucumán

Total 

63

48

2

4

4

26

9

5

2

2

6

4

10

3

1

5

8

4

2

2

24

3

5

5

247

416

547

43

5

3

104

58

44

1

11

10

29

36

9

6

56

14

44

22

11

162

11

12

105

1759

6.6

11.4

21.5

1.3

0.8

4.0

6.4

8.8

0.5

5.5

1.7

7.3

3.6

3.0

6.0

11.2

1.8

11.0

11.0

5.5

6.8

3.7

2.4

21.0

7.1

23.6

31.1

2.4

0.3

0.2

5.9

3.3

2.5

0.1

0.6

0.6

1.6

2.0

0.5

0.3

3.2

0.8

2.5

0.6

0.6

9.2

0.6

6.0

6.0

100

N° of Centers N°of included AMI Average/Center%

AMI: Acute myocardial infarction. CABA. Autonomous City of Buenos Aires

number per center. An informed consent was required for 
the 30-day follow-up period.

Statistical analysis
This is a cross-sectional, prospective, multi-center national 
study. Qualitative variables are presented as tables of fre-
quencies and percentages with their confidence intervals. 
Mean ± standard deviation (SD) or median and interquar-
tile range (IQR 25-75) were used for the analysis of quanti-
tative variables according to their distribution.

Analysis of discrete variables was done using contingen-
cy tables and that of continuous variables with Student’s t-
test or the Kruskall Wallis test for unpaired data or analysis 
of variance (ANOVA) as appropriate. A p value <0.05 was 
considered significant. The analysis was performed with 
EpiIInfo 7.2 and Stata/SE v13.0™.

Ethical considerations
The protocol was evaluated and approved by the Bioeth-
ics committee of the Argentine Society of Cardiology and, 
depending on local regulations and institutional policies, 
was submitted to evaluation by local committees. The pro-
tocol was registered in ClinicalTrials.gov with the number 
NCT2458885.

RESULTS
Two- hundred and forty seven centers nationwide 
participated in the study (43% public and 57% private 

centers), among which 56.3% were exclusive coronary 
care units and 57.6% were centers with primary PTCA 
capacity. The distribution of centers and population 
per province is detailed in Table 1.

A total of 1,759 patients (mean age 61±12 years, 
78% male) were included in the study. Most patients 
were admitted with ST-segment elevation, only 25 pa-
tients with left bundle branch block and 11 patients 
with ST-segment depression in leads V1 to V3 due 
to suspicion of circumflex coronary artery occlusion. 
Population characteristics are summarized in Table 2.

A high prevalence of unidentified dyslipidemia 
(18%) and, to a lesser extent, hypertension (6.5%) and 
diabetes (5%) was observed. About 10% of patients 
had history of coronary heart disease and almost one 
out of three infarcted patients was previously taking 
aspirin.

Infarct location was anterior in 43.9% of cases and 
inferior in 44.3%. On admission, 446 patients (25.4%) 
presented some sign of heart failure while the preva-
lence of cardiogenic shock was 8.4%. 

Reperfusion treatment
In 83.5% of cases, patients (n=1,469) received reperfu-
sion treatment. In 78.3% of cases, patients (n=1,150) 
were treated with PTCA, while 319 patients (21.7%) 
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Table 2. Baseline characteris-
tics of the included population 
(n=1,759).

were reperfused with thrombolytics. Rescue PTCA 
was performed in 55 patients (17.2%) treated with 
thrombolytic therapy and only 13 patients (4.1%) 
received a pharmaco-invasive strategy. The throm-
bolytic drug of choice was streptokinase (94%), and 
alteplase (3%) and reteplase (3%) were used in the 
remaining patients. Although 37% of patients were 
admitted from another institution, only 16% of them 
received thrombolytic therapy prior to referral. The 
primary success of PTCA was 94.5%, and 94% of the 
patients had stent implantation, most of them me-
tallic (61%). The infarction culprit vessels were: the 
anterior descending (46%), right coronary (34%), cir-
cumflex (14%), diagonal (3%) and left coronary trunk 
(2%) arteries and venous bridges (1%).

In 290 patients (16.5%), reperfusion treatment 

was not performed mainly due to late presentation. 
The reasons are detailed in Table 3.

Delays
The delay from onset of symptoms to admission was 
170 minutes (IQR 25-75: 75-420) in the overall popu-
lation. When patients were referred from another 
institution, the delay was greater: 245 minutes (IQR 
25-75: 120-540), while the delay in those who consult-
ed directly was almost 2 hours less: 135 (IQR 25-75: 
65-300) (p <0.001). Two-thirds of subjects entered 
within 6 hours of symptom onset (see Table 4 in Sup-
plementary material). In those treated with primary 
PTCA at the first contact center (721 patients), only 
32% entered within 3 hours of symptom onset.

The door-to-balloon time of patients who under-

Age (mean±SD)

Male gender

Coronary risk factors

  Hypertension

    Unknown

  Diabetes

    Unknown

  Dyslipidemia

    Unknown

  Smoking

  Ex-Smoker

Family history

History of coronary artery disease

  Prior infarction

  Documented coronary disease

  Chronic stable angina

  Prior angioplasty

  Prior MRS

  History of heart failure

COPD

Chronic renal failure

History of stroke

Prior aspirin use

Infarct location

  Anterior 

  Inferior

  Lateral

  Indeterminate

Killip and Kimbal on admission

  I

  II

  III

  IV

61.22±11.93

1365

1007

115

337

94

669

324

786

406

410

166

220

67

161

30

35

70

39

64

471

772

780

86

121

1313

260

39

147

75.6 – 79.5

54.9 – 59.6

5.5 – 7.8

17.4 – 21.1

4.4 – 6.5

35.8 – 40.4

16.7 – 20.3

42.4 – 47.1

21.1 – 25.1

21.4 – 25.4

8.1 – 10.9

11.0 – 14.2

3.0 – 4.8

7.9 – 10.6

1.2 – 2.5

1.4 – 2.8

3.1 – 5.0

1.6 – 3.1

2.8 – 4.7

24.7 – 28.9

41.6 – 46.2

42.0 – 46.7

3.9 – 6.0

5.8 – 8.2

72.5 – 76.7

13.2 – 16.6

1.6 – 3.1

7.1 – 9.8

77.6

57.3

6.5

19.2

5.3

38.0

18.4

44.7

23.1

23.3

9.5

12.5

3.8

9.2

1.7

2.0

3.9

2.2

3.6

26.8

43.9

44.3

4.9

6.9

74.6

14.8

2.2

8.4

Variable n 95% CI%

SD: Standard deviation. MRS: Myocardial revascularization surgery. COPD: Chronic obstructive pulmonary 
disease. 
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went primary PTCA was 95 minutes (IQR 25-75: 60-
167), while the total time window between the onset 
of symptoms and balloon inflation was 300 minutes 
(IQR 25-75: 180-570). Only 47.7% of patients had a 
door-to-balloon time <90 minutes (Figure 1). 

Among the 721 patients who consulted at a center 
with PTCA availability, 60% who arrived by ambu-
lance had a time window and a door-to-balloon time 
higher than the 40% who came by their own means: 
262 versus 220 minutes (p=0.01) and 107 versus 90 
minutes (p=0.001), respectively. Moreover, the door-
to-balloon time in those who consulted directly at a 
center with hemodynamic availability was somewhat 
higher than in referred patients: 95 minutes (IQR 25-
75: 62-150) versus 85 minutes [(IQR 25-75: 50-153) 
p=0.01], respectively. In the referred patients, the 
time window between the onset of symptoms and bal-

loon inflation was much higher: 350 minutes (IQR 25-
75: 235-650) versus 245 minutes (25-75: 170-450) in 
non-referred patients.

In patients who received thrombolytics, the door-
to-needle time was 50 minutes (IQR 25-75: 30-90). 
Only 80 patients (25%) had a door-to-needle time ≤30 
minutes. The total time window from onset of symp-
toms to thrombolytic infusion was 170 minutes (IQR 
25-75: 97-296). In 70% of cases reperfusion criteria was 
positive, and 23.5% received PTCA after fibrinolytics.

The treating physicians considered there were 
reperfusion treatment delays in 948 patients (64.5%), 
66.1% in primary PTCA and 58.9% in the use of 
thrombolytics (p<0.001). Among the reasons (see Ta-
ble 5 in Supplementary material) the delay in patient 
consultation and the need to refer to another center 
to perform PTCA are shown as the most important. 

Table 3. Reasons for non-reperfu-
sion (n=290; 16.5%)

Late presentation

Decision NOT to perform angioplasty

Doubtful ECG 

Small infarction

Unavailable angioplasty 

Thrombolytic contraindication

Old age

Patient’s refusal

Unavailable thrombolytics 

Other reasons (deaths, normal coronary 

arteries, technical failure and others)

No data

72

25

19

13

12

10

4

2

2

71

61

19.9-30.2

5.7-12.5

4.0-10.0

2.4-7.5

2.2-7.1

1.7-6.3

0.4-3.5

0.1-2.5

0.1-2.5

19.6-29.9

16.3-25,7

24.8

8.6

6.6

4.5

4.1

3.5

1.4

0.7

0.7

24.5

21.0

n 95% CI%

ECG: Electrocardiogram

Fig. 1. Percentage of patients 
treated with primary translumi-
nal coronary angioplasty (PTCA),  
in situ or referred to centers with 
angioplasty, according to door-
to-balloon time.47

18

35

54

13

33
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%
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Taking into account the time windows of patients in 
whom delays were considered and comparing them 
with those in whom no delays were denoted, up to al-
most 2 hours of time could be saved (see Table 6 in 
Supplementary material).

The medical treatment indicated both in admis-
sion and discharge is summarized in Supplementary 
material (Table 7). In 99% of cases aspirin was admin-
istered and clopidogrel was the most used antiplatelet 
agent in patients treated with PTCA (79%). In those 
who received fibrinolytic treatment, double antiplate-
let therapy was used in 97.2% of cases.

In-hospital outcome and 30-day follow-up
The use of procedures during hospitalization was rel-
atively low: 43 patients (2.4%) required Swan Ganz 
catheter, 31 (1.8%) intra-aortic balloon counterpul-
sation, 57 (3.2%) transient pacemaker, 141 (8%) me-
chanical ventilation and 13 patients (0.7%) myocar-
dial revascularization surgery. 

In-hospital mortality was 8.81% (n=155), mostly 
due to cardiac causes (84.5%). Mortality of patients 
admitted with cardiogenic shock was 59.9%, while pa-
tients in Killip and Kimball I presented 1.75% mortal-
ity (Figure 2). The events that occurred during hos-
pitalization are detailed in Supplementary material 
(Table 8). Atrial fibrillation was associated with an 
increased incidence of stroke: 5.4% versus 0.5% [OR: 
12.0 (95% CI 3.5-41); p <0.001]. Among the 68 pa-
tients (3.8%) who presented with hemorrhages, 45% 
were associated with arterial punctures, but were all 
minimal or minor. Among major bleedings, 2 were in-
tracranial, 4 gastrointestinal and 2 unspecified. Me-
dian hospital stay was 5 days (IQR 25-75: 4-7), stay in 
the coronary care unit 4 days (IQR 25-75: 3-5) and in 
the general ward 2 days (IQR 25/75: 0-3).

The 30-day follow-up period was completed in 941 

patients, among which 5 patients died (0.53%), 82 pa-
tients (8.7%) were re-hospitalized and 33 PTCA and 
19 revascularization surgeries were performed.

DISCUSSION
The national STEMI survey has so far been the larg-
est survey in our country with the inclusion of more 
than 1,700 patients. In average, 22% of centers of all 
Argentine provinces participated in the study, reach-
ing in some cases 100% of those registered in the Na-
tional Ministry of Health. (8) The levels of complexity 
are varied and more than 40% do not have primary 
PTCA availability.

Although cases were recruited from all provinces, 
the majority (82%) were from the seven provinces 
with the largest population.

The data obtained allow delineating a map of in-
farction reality in Argentina, which shows a reper-
fusion rate higher than 80%, a high use of primary 
PTCA and an overall mortality of 8.8%. These data 
are similar to the last published records of more se-
lected centers and with cardiology residencies. (6, 9) 
Mortality, while somewhat higher than that of some 
international registries, such as the French registry, 
(10) is similar to that of public registries of that coun-
try (11) and somewhat lower than that of American 
records. (12)

This registry also allows the identification of bar-
riers for the access to proper timely treatments. Al-
though more than 70% of patients consult at less than 
6 hours of symptom onset, the number of those who 
receive treatment with door-to-balloon and door-to 
needle times according to the recommendations are 
far from adequate.

Forty percent of patients are transferred to high 
complexity centers, but only 2% receive a pharmaco-
invasive reperfusion strategy and only 5% rescue 

Fig. 2. Mortality according to Kil-
lip and Kimball (KK) on admis-
sion.
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PTCA. Studies that analyzed the strategy of using 
thrombolytics at the referral site versus transfer for 
primary PTCA did not show benefit when the time of 
symptom evolution was less than 3 hours; the trans-
fer was beneficial with longer times especially in the 
incidence of reinfarction and stroke. (13-15) However, 
the door-to-balloon times of these studies were very 
low and very difficult to transmit to real life; there-
fore, considering these data, a large number of pa-
tients could benefit from the use of fibrinolytics prior 
to transfer.

The pharmaco-invasive strategy did not show sig-
nificant differences with primary PTCA and could 
have an excess of bleeding and stroke with fibrinolyt-
ics; (16, 17) it may be considered as a valid strategy 
when primary PTCA is not available, especially in 
low complexity centers. Probably, lack of tenecteplase 
availability, of simpler and safer administration in IV 
bolus, is one of the reasons of underutilization of this 
strategy.

In more than 60% of infarctions, physicians detect 
delays in treatment, mainly attributed to deferral in 
patient consultation and the need to refer to another 
center for PTCA. This aspect could also be verified, 
since the time window for PTCA and thrombolytics 
was higher in this group. It is therefore necessary to 
work more actively in population information on the 
importance of early consultation and in the education 
and provision of adequate means for the diagnosis and 
early treatment at the consultation site, before the 
eventual referral to greater complexity centers.

The quality of care improvement of the cardiovas-
cular patient, optimizing adherence to the standards 
of diagnosis and treatment, can be achieved through 
different pathways. One of them, already document-
ed internationally, (18-22) is the institutions’ self-
knowledge regarding their level of performance and 
the transmission of coordination measures, the gen-
eration of systematics, referral and care networks, 
diagnostic support systems such as telemedicine, and 
others that can be evaluated globally or regionally ac-
cording to the problems detected. (23)

Networking will also allow the implementation of 
initiatives resulting in increased quality of care and 
the generation of epidemiological research projects 
that enhance patient care and outcomes. In short, to 
know in depth the problems and adopt measures to 
improve the quality of care and reduce morbidity and 
mortality.

Limitations
Although this is the most important registry per-
formed in our country to date, in some regions the 
representativeness may be low since not all centers 
registered in the National Ministry of Health have 
participated in the survey. In addition, although an 
on-line database that allows a more complete follow-
up of data loading was implemented, lack of resources 
has not allowed adequate monitoring to ensure data 

quality as well as of the non-inclusion of patients who 
died in external emergency rooms, which could mean 
an underestimation of mortality.

Despite these limitations, the results obtained al-
low very clear information regarding the reality of 
STEMI diagnosis and treatment in our country.

The generation of a continuous registry, currently 
under way, will enable monitoring the policies and ac-
tions to be implemented based on these results.

CONCLUSIONS 
These data allow delineating a map of the reality of 
AMI in Argentina, where the reperfusion rate is 84% 
and in-hospital mortality 8.81%.

Delays in treatment are important and there are 
issues to correct. Treatment delays are detected in 
64.5% of cases, especially in the time of patient con-
sultation and in referral to other centers. The detec-
tion of barriers and their correction could mean up to 
2 hours of reduction in delays.

These data suggest the need of implementing 
corrective strategies, such as medical education pro-
grams, supporting health policies, considering re-
gional characteristics and the cost/benefit of on-site 
of reperfusion strategies, which could help to shorten 
the time to reperfusion, both for thrombolytics as for 
primary PTCA.
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Appendix 
ARGEN-IAM-ST
General Direction: Dr. Carlos D. Tajer, Dr. Gustavo Cerezo
Director: Dr. Juan A. Gagliardi
General Coordination: Dr. Adrián Charask, Dr. Eduardo Perna
Center Coordination: Dr. Julio Bono, Dra. Yanina Castillo Costa
CETIFAC: Dr. Roberto Lombardo, Dr. Armando Pacher
Database: Dr. Heraldo D’Imperio
Secretary: Sra. Liliana Capdevila

Participating centers and responsible staff at each center
Buenos Aires: Centro de Alta Complejidad: Gonzalo Dall Asta, Pablo Agüero; Centro Municipal de Salud de Tres 
Arroyos (Hosp. Pirovano de Tres Arroyos): Andrés Sánchez, Gustavo Oby; Clínica 25 de Mayo: Jorge Teves, Adrián 
Spagnoli; Clínica Coronel Suárez SA: Rogelio Urizar, Alberto Caccavo; Clínica de la Comunidad: Daniel Camerini, 
Agustín Dettbarn; Clínica IMA: Fernando Sokn, Mariano Ezquerro; Clínica La Pequeña Familia: Marisol Viglioni, 
Mildred Colaberardino; Clínica Modelo de Morón: Ana María Salvati, Silvia Gentile; Clínica Monte Grande: Osvaldo 
Fariña, Lisandro Pérez Valega; Clínica Privada Hispano Argentina de Tres Arroyos: Adrián Laborde, Guillermo 
López Soutric; HIGA Dr. Alberto Balestrini: Alejandro Eusebio, Carolina Travetto; HIGA Eva Perón: Francisco 
Leonardo Gadaleta, Agustín Nasep, Susana Llois; HIGA Pedro Fiorito: Héctor Floreal Serrano, Berta Liliana Coria; 
HIGA Rossi: Carlos Martínez, Lucas Mugica; HIGA San Martín de La Plata: Luis Medesani, Juan Pablo Ricart; 
Hosp. Municipal Julio F. Ramos: Carlos Larribeau, Fabián Suárez; Hospital Central de San Isidro: Gustavo Cardon-
atti, Germán Solioz; Hospital de Alta Complejidad en Red El Cruce “Dr. Néstor Kirchner”: Carlos D. Tajer, Andrés 
Rosende; Hospital Dr. Eduardo Wilde: Enrique Gómez, Claudio Videla; Hospital Dr. Raúl F. Larcade: Pablo Czermi-
uk, Gabriel Jans, Martín Farfan; Hospital Interzonal Abraham Piñeyro: Carlos Rodríguez, Mildred Colaberardino; 
Hospital Iriarte de Quilmes: David Parisi, Romina Giménez, Estela Molinas; Hospital Italiano de La Plata: Cecilia 
Beltrano, Pablo Núñez; Hospital Luisa Cravena de Gandulfo: Adrián Aníbal Cosentino; Hospital Magdalena V. de 
Martínez: Daniel Goldstein, Gustavo Adamowicz; Hospital Mi Pueblo: Santiago Tur, Federico Bodega; Hospital 
Militar de Campo de Mayo: Cecilia Saprnochia, Fernando Benincasa; Hospital Municipal de Coronel Suárez “Dr. 
Raúl A. Caccavo”: Rogelio Urizar, Alberto Caccavo; Hospital Municipal de Pigüé: Alberto Andrés Vergnes, Julieta 
Arduin; Hospital Municipal de Vicente López Prof. Dr. Bernardo Houssay: Aníbal Fernando Santomero, Lisandro 
Dellepiane; Hospital Municipal Dr. Diego Thompson: Norberto Jorge Cornejo, Osvaldo González; Hospital Municipal 
Dr. Pedro Romanazzi: Marcelo Demozzi; Hospital Municipal Nuestra Señora del Carmen: Hernán Vázquez, Con-
stante Bilotta; Hospital Nacional Profesor Alejandro Posadas: Antonio Norkus, Mauro Nicolás Baliño; Hospital 
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Privado de la Comunidad de Mar del Plata: Álvaro Facta, Marcos J. Gutiérrez; Hospital Privado del Sur: Raúl Cerme-
soni, Marcelo Guimaraenz; Hospital Ramón Carrillo: Miriam Graciela Quiroga, David Marcelo Krivich; Hospital 
Regional Español: Ricardo Rubén Borelli; Hospital San Felipe San Nicolás: Raúl Alejandro Quijano; Hospital San 
José de Pergamino: Juan Meola, Luis Bahamonde; Hospital San Juan de Dios de La Plata: Oscar Pisano, Diego 
Echazarreta; Hospital Saturnino Unzué: Fabián Galeano, Guillermo Morosi; Hospital Subzonal Balcarce: José Mate-
os, Natalia Ros; Hospital Universitario Austral: Horacio E. Fernández, Ricardo Costantini; Hospital Zonal General 
de Agudos Dr. Arturo Oñativia: Darío Cueva, Fabián N. Ferraresi; HZGA Evita Pueblo: Néstor Gorini, Tamara Tot-
eff; HZGA Narciso López: María del Carmen Caramés, Sergio Pablo Álvarez; Instituto de Diagnóstico de La Plata: 
Fernando Ramón Tau, Elisabet Marsiglio; Instituto Cardiovascular del Buen Pastor (ICPAS): Guillermo A. Suárez; 
Instituto Médico del Oeste: Cristian Grasso; Instituto Médico Mater Dei: Adolfo Drago; Instituto Médico Platense: 
Ernesto Pis Diez, Nicolás Alberto Nitti; Nueva Clínica Chacabuco: Ramón Suasnabar; Sanatorio Argentino de La 
Plata: Koerner Ernesto, Agustín Dettbarn; Sanatorio Chivilcoy: Fernando San Rome, Gustavo Iralde; Sanatorio de 
la Trinidad Quilmes: Christian Oscar Musante; Sanatorio de la Trinidad San Isidro: Juan Taccari, Walter Nieto; 
Sanatorio General Sarmiento: Guillermo Hernández, Martín Bodoira; Sanatorio IPENSA: Daniel Peredo, Martín 
Oscos; Sanatorio Modelo Burzaco: Diego Herrera, Diego Herrera; Sanatorio Modelo de Quilmes: Adrián Hrabar, 
Alberto Fernández, Jimena Fernández Galech; Sanatorio Profesor Itoiz: Carlos Rapallo, Sabrina Merino; Sanatorio 
San Lucas: Norberto Almirón. CABA: CEMIC: Javier N. Guetta; Clínica Adventista de Belgrano: José Luis Barisani, 
Manuel Estigarribia; Clínica AMEBPBA: Lázaro Miguel Valdes Dopazo; Clínica Bazterrica: Carlos Barrero, Adrián 
Charask; Clínica del Sol: Adolfo Ávalos; Clínica San Camilo: Mario Mera, Sebastián Peralta; Clínica Santa Isabel: 
Víctor Mauro, Yanina Castillo Costa; Clínica y Maternidad Suizo Argentina: Juan Carlos Medrano, Marcos Mazzi-
otti; Clínica Zabala: María Claudia Bruno; FLENI: Juan José Herrera Paz, José Francisco Florio; Hosp. Gral. de 
Agudos Bernardino Rivadavia: Alfredo Hirschson Prado, Cecilia Cassano; Hosp. Gral. de Agudos Donación F. Santo-
janni: Marcelo Struminger, Facundo Lombardi; Hosp. Gral. de Agudos Dr. Carlos G. Durand: Edgardo Rubio; Hosp. 
Gral. de Agudos Dr. Cosme Argerich: Alfredo César Piombo, Luciana Puente; Hosp. Gral. de Agudos Dr. D. Vélez 
Sarsfield: Daniel Elisabe, Adrián Luis Linenberg; Hosp. Gral. de Agudos Dr. Ignacio Pirovano: Ricardo Mejail, Hora-
cio Zylbersztejn; Hosp. Gral. de Agudos Dr. Ramos Mejía: Justo Carbajales; Hosp. Gral. de Agudos Dr. Teodoro Álva-
rez: Daniel H. Avayu, Marcos P. Tomasella; Hosp. Gral. de Agudos Dr. Zubizarreta: José María Soler, Daniel Alberto 
Agranatti; Hosp. Gral. de Agudos Juan A. Fernández: Patricia Guitelman, Patricia Guitelman; Hospital Aeronáutico 
Central: Federico Zalazar, Gustavo Hernán Cerezo; Hospital Alemán: Claudio Higa; Hospital Británico de Buenos 
Aires: Horacio Alberto Avaca, Mauro Gastón Gingins; Hospital Churruca Visca: Marcelo Consoli, Maximiliano Trigo; 
Hospital de Clínicas José de San Martín: Ricardo Pérez de la Hoz, Sandra Swieszkowski; Hospital Español de Buenos 
Aires: Liliana Nicolosi; Hospital Italiano de Buenos Aires: José Luis Navarro Estrada, Francisco José Romeo; Hos-
pital Militar Central Cir My Dr. Cosme Argerich: Diego Alasia, Adriana Ángel; Hospital Naval: Marcela Adriana 
Degrange, Jorge Gastón Sánchez; Hospital Universitario Fundación Favaloro: Ernesto Duronto; Hospital Universi-
tario Universidad Abierta Interamericana: Ricardo Levin, Mario Santa Cruz; Htal. Gral. de Agudos Dr. E. Tornú: 
Marcelino Linares; Instituto Cardiovascular de Buenos Aires: Diego Conde; Instituto Argentino de Diagnóstico y 
Tratamiento: Pablo Roura, María del Pilar Varela Otero; Instituto Médico de Alta Complejidad (IMAC): Roberto 
Eleisequi, Roberto Martingano, Federico Cardone, Ignacio Sandali; Policlínico Bancario: Romina Faure, Sandra Sil-
veiro; Sanatorio Anchorena: Nicolás Lalor; Sanatorio Colegiales: Marisa Pages; Sanatorio de la Trinidad Mitre: Ra-
fael Iamevo, Carlos Pellegrini; Sanatorio Finochietto: Miguel González, Augusto Lavalle Cobo; Sanatorio Franchín: 
Claudio Dizeo, Daniel A. Chirino Navarta; Sanatorio Güemes: Ricardo Villarreal; Sanatorio Los Arcos: Sergio Mury-
an, Alejandro Aguilera; Sanatorio Mater Dei: Roberto Calviño, Alan Adrián Sommi; Sanatorio Otamendi y Miroli: 
Eduardo Gabe, Juan Francisco Del Pozo; Sanatorio Sagrado Corazón: Roberto Coronel, Octavio Conti; Sanatorio 
San José: Mauricio Matías Suares Gauna; Unidad Asistencial Por Más Salud Dr. César Milstein: Claudio Dizeo, Dan-
iel A. Chirino Navarta. Catamarca: Hospital San Juan Bautista: Hernán Ianna; Sanatorio Pasteur: María Pía Mar-
turano. Chaco: Clínica Giuliani: Oscar Ariel Vogelmann; Instituto Cardiovascular del Nordeste: Ariel Tercelan, Ma-
rina González; Instituto Privado Santa María: Marcos Pochettino; Sanatorio Central: Adalberto Rubin. Chubut: 
Hospital Santa Teresita de Rawson: Flavio Rizzo; Hospital Subzonal Dr. Andrés R. Isola: Norman Casado, Romina 
Giachino; Instituto Cardiológico Pueblo de Luis: Roberto Ingaramo, Carolina Ingaramo; Sanatorio de la Ciudad: 
Julián Tiranti, Romina Giachino. Córdoba: Clínica Sucre: Carlos Bassani Arrieta, Gabriela Nis; Clínica Colombo: 
Manuel Venicio, Hugo Colombo; Clínica Privada Caraffa SRL: Guillermo Moisés Azize, Hugo R. Ramos; Clínica Pri-
vada de Especialidades de Villa María SRL: Mariano Paganini; Clínica Privada Vélez Sarsfield: Claudio Pereyra 
Sueldo; Clínica Regional del Sud SA: Gerardo Daniel López, Guillermo Francisco Amuchástegui; Clínica Romagosa: 
Carlos Bassani Arrieta, María José Oleiro; Clínica San Martín: Pablo Maldonado, Alejandro Luis Acosta; Clínica 
Universitaria Reina Fabiola: Raúl Jesús Barcudi, Leonardo Damián Álvarez; Hospital Aeronáutico de Córdoba: 
Miguel Pretel, Lilian Hamity; Hospital Córdoba: Guillermo Moisés Azize; Hospital Italiano de Córdoba: Fernando 
Gragera; Hospital Municipal de Urgencias: Perla Blanca Pahnke; Hospital Nacional de Clínicas - Ciudad de Córdoba: 
Juan Carlos Vergottini, Benjamín Rojas; Hospital para la Comunidad de Arias: Joaquín Sangiorgi; Hospital Privado 
Centro Médico Córdoba: Carlos Estrada, Alejandro Contreras; Hospital Raúl A. Ferreyra: Carlos D. Estrada, Gus-
tavo Parisi; Hospital San Roque: Carlos Bassani Arrieta, María José Oleiro; Hospital Tránsito Cáceres de Allende: 
Rosa de los Ríos, Ana María Jozami; Instituto Modelo de Cardiología Privado de Córdoba: Eduardo Conci, Walter 
Quiroga Castro; Policlínico Policial: Carlos Bassani Arrieta, Gabriela Nis; Sanatorio Allende Cerro: Roberto Miguel 
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A. Colque; Sanatorio Allende Nueva Córdoba: Julio O. Bono, Julio Cesarini; Sanatorio Cruz Azul SRL: Martín Remo 
Castro, Emanuel Carlos Acuña; Sanatorio Mayo Privado SA: Raúl Jesús Barcudi, Fernando Ramiro Cossutta; Sana-
torio Privado Gatti: Pablo Moreno; Sanatorio Garcés: Oscar Roland, Juan Martín Tonini. Corrientes: Centro Médico 
SA: Carlos Mizdraji; Corrientes Clínica de la Mujer y el Niño: Pablo Foschiatti; Hospital Escuela Gral. San Martín: 
Julio Omar Ibáñez; Hospital Zonal Goya: Marcelo Balestra; Instituto de Cardiología J. F. Cabral Corrientes: Stella 
Macín, Facundo Falcón; Sanatorio Corrientes SRL: Carlos Luis Brommer; Sanatorio Curuzú Cuatiá SRL: Walter 
Fabián Taua; Sanatorio San Roque: César Darío Biagini, Juan Ramón Fernández; Sanatorio San Roque: Alejandro 
Oria. Entre Ríos: Hospital San Martín: Sergio Fiore, Santiago Díaz Alderete; ICER: Dante Humberto Monie, Karina 
Guadalupe Moreno; Instituto Médico Quirúrgico Garat: Ezequiel Hernán Forte, Federico Graziano; Sanatorio Ad-
ventista del Plata: Pablo Angeloro, Christian Iurno; Sanatorio La Entrerriana (Unidad de Cardiología Interven-
cionista): Guillermo Grieve, Martín Hermida. Formosa: Hospital Central de Formosa: Pablo Romano, Luis Eduardo 
Quintana; Hospital de Laguna Blanca: José René Romano. Jujuy: Hospital Pablo Soria: Olga Zulema Vargas, Franz 
Rivero Paz; Sanatorio Nuestra Señora del Rosario: Gustavo Bustamante Labarta, Analía Anahí del Huerto Benaví-
dez. La Pampa: Clínica Modelo: Juan San Emeterio, Horacio Buffa; Clínica Regional SRL: Julio César Barolo; Fun-
dación FAERAC: José Sanson, Fabio Ruso; Hospital Centeno: Ramón Montenegro, Carolina Schechtmann; Instituto 
Polymedic: Julio Pachado, Martín Morante; Sanatorio Santa Rosa SRL: Marcelo Alochis, Martín Morante; Clínica 
Privada ERI: Analía Panetta, Carlos Campos. La Rioja: Hospital Enrique Vera Barros: Eduardo Vergara, Rubén 
Ariel Cejas Mariño; INCOR La Rioja: Pablo Santander, Lisandro Iván Metelsky; Instituto Quirúrgico Mercado Luna: 
Ariel Cejas Mariño. Mendoza: Clínica de Cuyo: Ariel Baigorria Jayat, María Elisa de la Fuente; Hospital Alfredo 
Ítalo Perrupato: Rubén Leonardo Araujo, José Centrobi; Hospital del Carmen: Oscar Fernando Vidal, Soledad Tejera; 
Hospital Español de Mendoza: Alfredo Astesiano, Nicolás Renna; Hospital Italiano de Mendoza: Federico Achilli, 
Federico Yancarelli; Hospital Luis Lagomaggiore: Jorge Pisentin; Hospital Regional Diego Paroissien: Rosana Sic-
cato; Hospital Teodoro J. Schestakow: Ángel César Cocuzza; Sanatorio Argentino SA: Rubén Leonardo Araujo, Dan-
iel Farinha; Sociedad Española de Socorros Mutuos: Gustavo Irusta, Saimon Sgarioni. Misiones: Hospital Escuela de 
Agudos Dr. Ramón Madariaga: Valeria Franciosi, Valeria Franciosi; Hospital SAMIC Iguazú: Cristóbal Vento; Hospi-
tal Samic Oberá: Oscar Aguzezko, Carlos Horacio Moreira. Neuquén: Clínica Pasteur SA: Claudio Ploger, Ana Duret. 
Río Negro: Fundación Médica de Río Negro y Neuquén: Demetrio Thalasselis; Hospital Artémides Zatti: José Luis 
Rovasio, Silvia Alicia Framarini; Hospital Privado Regional: Martín Sosa Frías, Mario E. Caminos Fundaro; Sanato-
rio Juan XXIII: Roberto Bernardini, Nicolás Menichini; Sanatorio San Carlos: Emanuel Salvarezza, Matías Caland-
relli. Salta: Hospital de San Bernardo: Carlos E. Iglesias, Eduardo Alejandro Amoroso; Hospital Dr. Rafael Villagran: 
Marcos Gabriel Ber; Hospital Melchora F. Cornejo: Ricardo Leguizamón; Hospital Militar Salta: Rubén Maldonado, 
Luis Sorroza; Hospital Privado Santa Clara de Asís: Amado Dip; Instituto Cenesa: Marcelo Engel, Sebastián Saravia 
Toledo; Instituto Médico de Alta Complejidad: José Le Favi, Miguel Chávez Medina; Sanatorio El Carmen: Edmundo 
Ariel Falú, María Belén Aranda. San Juan: Clínica El Castaño: Walter Stoermann, Betina Navarro Yubel; Hospital 
Dr. Guillermo Rawson: Armando Rosales, Adrián H. D’Ovidio; Hospital Dr. Marcial Vicente Quiroga: César Salinas, 
Diego Albarracín; Instituto Cardiovascular del Oeste: Pablo Adrián Coria. San Luis: Hospital Privado de la Villa: 
Humberto Llanos, Alfredo Bravo; Instituto Cardiovascular San Luis: Diego Albisu, Francisco Canllo. Santa Cruz: 
Hospital Regional Río Gallegos: Roberto Heredia, Graciela Isabel Bruna; Hospital Zonal Padre Pedro Tardivo Caleta 
Olivia: Viviana Romero, Adriana Valeria Hadad. Santa Fe: Clínica de Nefrología, Urología y Enfermedades Cardio-
vasculares: Carlos Adrián Carlessi, Daniela Sonia Battisti; Clínica Ocampo SRL: Mónica Chacon; Clínica Santa Fe 
Radiología: Graciela Norma Escobar; Hospital Clemente Álvarez: Luis Keller, Marcelo Marino; Hospital Dr. Alejan-
dro Gutiérrez: Rubén Darío Chávez llero; Hospital Español: Daniel Edgardo Miraglia, Iván Gribaudo; Hospital 
Italiano Garibaldi de Rosario: Fabián Diez, Luciano José María Aramberry; Hospital José María Cullen: Julio Viñue-
la, Javier Coggiola; Hospital Provincial Universitario del Centenario: Oscar A. Pellizon; Hospital Villa Ocampo: 
Mariano Trueco, Mariano Trucco; Instituto Cardiovascular de Rosario: Gerardo Zapata; Instituto de Cardiología Dr. 
Luis González Sabathie: Antonio Gentile, Mario Ciafardoni; Instituto Privado de Cardiología “Sagrada Familia”: 
Esteban De Giovanni, Leandro Cavana; IPC “Sagrada Familia”: Leandro Cavana; SAMCo Hospital Dr. Juan Mario 
Valdano: Ramiro Alberto Astegiano; Sanatorio Abel Beroiz: Martín Degiovani, Cristian Lange; Sanatorio Británico 
de Rosario: Luis Keller; Sanatorio Esperanza: Guillermo Cursack; Sanatorio Los Arroyos: Higinio Balparda, Mar-
celo Cardona; Sanatorio Médico de Diagnóstico y Tratamiento: Miguel Ángel Hominal; Sanatorio Nosti: Paola Capp-
ni, Juan A. Martina; Sanatorio Parque: Carlos Poy, Marcela Laspina; Sanatorio San Martín: Javier Matcovik, Ed-
uardo Allegrini; Sanatorio Santa Fe: Juan Manuel Doyharzabal, Marianela Colombo, Javier Coggiola. Santiago del 
Estero: Clínica Yunes: Edgar Aguilar, Carlos Manfredi; Hospital Regional Dr. Ramón Carrillo: Sonia Karina Vélez, 
Roberto Antonio Flores; Instituto de Cardiología de Santiago del Estero, Cardiohemodinamia SRL: Joaquín Díaz 
Fernández, Santiago Federico Coroleu. Tierra del Fuego: CEMEP: Daniel Duarte, Gerardo Carlos Filippa; Hospital 
Regional de Río Grande: Franco Gonzalo Casas, Raúl Francisco Maltez; Hospital Regional de Ushuaia: Marcus Col-
man, Lucas Corradi; Sanatorio Fueguino de Diagnóstico y Tratamiento: Mauro Dotto, Raúl E. Figueroa; Sanatorio 
San Jorge: Fernando Bertoletti, Marcelo Cardone. Tucumán: Centro Modelo de Cardiología: Juan Muntaner, Emilio 
Guindan, Flavia Gallardo; Centro Privado de Cardiología: Eduardo G. Hasbani, Javier J. Hasbani; Hospital Centro 
de Salud Zenón Santillán: Ramón Rubén López, Bibiana María de la Vega; Instituto de Cardiología: Ramiro Castel-
lanos, Diego Agustín Rocchia; Unidad de Intervencionismo y Cirugía Cardiovascular: Luis García Nielsen.
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