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ABSTRACT

Background: In Argentina, the use of primary percutaneous coronary intervention as a reperfusion strategy in ST-segment elevation
acute myocardial infarction (STEMI) patients has progressively increased based on formal or informal patient transfer networks.
The use and time delays produced by patient transfer have not been universally explored in our country.

Objective: The aim of this study was to evaluate the frequency of STEMI patient transfer to centers with percutaneous coronary in-
tervention capabilities, the reperfusion strategy adopted (primary percutaneous coronary intervention, thrombolytic therapy, rescue
percutaneous coronary intervention or pharmacoinvasive strategy) and the system delays.

Methods: A prospective, observational, multicenter study was conducted in 247 centers in all the Argentine provinces. A total of
1,661 patients with STEMI lasting <36 hours were included in the study from March to December 2015.

Results: Mean age was 61+11.9 years and 77.6% were men. The average prevalence of patient transfer from other centers for reper-
fusion therapy was 37% (95% CI: 34.80-39.44) nationwide. The overall use of reperfusion therapy was lower in patients transferred
than in those treated in situ [80% vs. 86% (OR: 0.65; 95% CI: 0.50-0.84; p <0.001)]. Considering only those patients treated with
reperfusion strategies, the use of primary percutaneous coronary intervention was lower in patients transferred [71% vs. 83% (OR:
0.51; 95% CI: 0.39-0.67)], while the use of thrombolytic therapy was higher [29% vs. 17% (OR: 1.92; 95% CI: 1.48-2.50)] (p <0.001).
Rescue percutaneous coronary intervention was performed in 41 patients transferred versus 12 patients treated in the center of
the first medical contact, while pharmacoinvasive treatment was used in only 12 patients, 6 of them transferred from another
center. Total ischemic time from onset of symptoms to primary percutaneous coronary intervention was 350 minutes (IQR 25-75:
235-650) in patients transferred and 245 minutes (IQR 25-75:170-450) in those treated in the center of the first medical contact (p
<0.001). Door-to-balloon time was 85 minutes (IQR 25-75: 50-153) vs. 95 minutes (IQR 25-75: 62-150) in patients transferred and
not transferred, respectively (p=0.01). In patients transferred, the symptom-to-needle time in patients treated with thrombolysis
before referral was 165 minutes and in those transferred for percutaneous coronary intervention the symptom-to-balloon time was
350 minutes, with a difference of 185 minutes. The delay between the access to thrombolysis in situ and transfer for percutaneous
coronary intervention was 140 minutes.

Conclusions: In our country, one out of three STEMI patients is transferred to another center for reperfusion therapy. Patients
transferred are less likely to receive reperfusion therapy and to undergo primary percutaneous coronary intervention. The time
difference between patients who received thrombolysis before being transferred and the waiting time to undergo primary percutane-
ous coronary intervention was >2 hours. The use of pharmacoinvasive treatment was very low. The availability of resources in the
participating centers indicate that a better articulation of patient transfer networks could improve the time delays to treatment and
reduce STEMI-related morbidity and mortality in Argentina.
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RESUMEN

Introduccion: En la Argentina se ha incrementado progresivamente el uso de angioplastia primaria como estrategia de reperfusién
en los pacientes con infarto agudo de miocardio y elevacion del segmento ST (IAMCEST) sobre la base de redes formales o informales
de derivacion. No se han explorado en forma universal en nuestro pais la funcionalidad y las demoras generadas por las derivaciones.
Objetivos: Evaluar la frecuencia con que los pacientes con IAMCEST son derivados a centros con hemodinamia, la estrategia de
reperfusion adoptada (angioplastia primaria, terapéutica trombolitica, angioplastia de rescate y farmacoinvasiva) y las demoras en
el sistema.

Material y métodos: Estudio prospectivo, observacional, multicéntrico, llevado a cabo en 247 centros de todas las provincias de la
Republica Argentina. Desde marzo a diciembre de 2015 se incluyeron 1.661 pacientes con diagndstico de IAMCEST de hasta 36 horas
de evolucién.

Resultados: La edad promedio de los pacientes fue de 61 + 11,9 afios y el 77,6% eran de sexo masculino. La prevalencia promedio de
derivacién de todo el pais desde otros centros para realizar tratamiento de reperfusion fue del 37% (IC 95% 34,80-39,44). Comparan-
do los pacientes derivados con los tratados in situ, la aplicacién global de tratamientos de reperfusion fue menor en los derivados
[80% vs. 86% (OR 0,65; IC 95% 0,50-0,84; p < 0,001)]. Considerando solo los tratados con estrategias de reperfusion, en los derivados
se utiliz6 menos angioplastia primaria [71% vs. 83% (OR 0,51; IC 95% 0,39-0,67)] y mayor aplicacién de tromboliticos [29% vs. 17%
(OR 1,92; IC 95% 1,48-2,50)] (p < 0,001). La angioplastia de rescate se realizé en 41 pacientes derivados versus 12 pacientes tratados
en el primer centro de contacto y el tratamiento farmacoinvasivo en solo 12 pacientes, de los cuales 6 eran derivados de otro centro.
El tiempo total de isquemia desde el comienzo de los sintomas hasta la realizacién de la angioplastia primaria fue de 350 minutos
(RIC 25-75: 235-650) para los pacientes derivados y de 245 minutos (RIC 25/75: 170-450) para los pacientes tratados en el centro de
primera consulta (p < 0,001). El tiempo puerta-balon fue de 85 minutos (RIC 25/75: 50-153) versus 95 minutos (RIC 25/75: 62-150)
en los derivados y los no derivados, respectivamente (p = 0,01). En los pacientes derivados, el tiempo sintoma-aguja en los tratados
con tromboliticos previo a la derivacion fue de 165 minutos y en los derivados a angioplastia primaria, el tiempo sintoma-balén fue
de 350 minutos, una diferencia de 185 minutos. La demora entre el acceso a la trombdlisis in situ y la angioplastia derivada fue de
140 minutos.

Conclusiones: En nuestro pais, uno de cada tres pacientes con IAMCEST es derivado a otro centro para realizar tratamiento de rep-
erfusiéon miocardica. Los pacientes derivados tienen menos probabilidad de recibir tratamiento de reperfusién y menor utilizaciéon de
angioplastia primaria. La diferencia de tiempo entre los pacientes que recibieron trombdlisis previa a la derivacion y la espera para
realizar una angioplastia primaria supera las dos horas. El tratamiento farmacoinvasivo fue minimo. La disponibilidad de recursos
en los centros participantes indica que una mejor articulacién de las redes de derivacién podria mejorar los tiempos de acceso al
tratamiento y disminuir la morbimortalidad del IAMCEST en la Argentina.
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Abbreviations

BPCI
FAC Argentine Federation of Cardiology

Percutaneous coronary intervention

Mi Myocardial infarction

INTRODUCTION

Cardiovascular diseases are the most frequent causes
of death, disability and loss of working capacity in
adults worldwide and in our country. (1-3) Treatment
of severe conditions, as acute coronary syndromes
and heart failure, is currently supported by scientific
studies and allows significant reductions in disability
and mortality. (4) The access to diagnostic and thera-
peutic strategies demands an adequate coordination
of the health care system and far exceeds the role of
the specialists. ST-segment elevation myocardial in-
farction (STEMI) is one of the most challenging prob-
lems for the health care system. The early diagnosis
permits the implementation of strategies for myo-
cardial reperfusion, either using fibrinolysis or pri-
mary percutaneous coronary intervention (PCI), with
proven efficacy to reduce mortality. Multiple barriers
prevent people from receiving an adequate treat-
ment. The absence of coordinated networks facili-
tating the rapid transfer of patients to centers with
PCI capabilities produce delays that reduce the rela-
tive advantage of this procedure, which is currently

STEMI ST-segment elevation myocardial infarction
SAC Argentine Society of Cardiology
TNK Tenecteplase

considered the strategy with the best outcomes. (5)
In Argentina, over 80% of STEMI patients receive
reperfusion therapy. (6, 8) This number might seem
high, but its application in the real world and par-
ticularly the time delays are not what would be ex-
pected. For example, in a registry of the hospitals of
the city of Buenos Aires, less than 3% of the patients
transferred for primary PCI arrive with an adequate
time window. (9) The Argentine Society of Cardiology
(SAC) and the Argentine Federation of Cardiology
(FAC) have developed the National Survey of ST-Seg-
ment Elevation Myocardial Infarction (ARGEN-IAM-
ST) to gather information about the time delays and
the type of STEMI treatments at the national level.
The particular aim of this presentation was to deter-
mine the prevalence of patients with acute myocar-
dial infarction (AMI) that were transferred to centers
with PCI capabilities in our country and to establish
whether these patients were treated in due time and
form according to national and international recom-
mendations, either in terms of referral for PCI or us-
ing a pharmacoinvasive strategy..
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METHODS

A nationwide multicenter, prospective and observational

registry was performed inviting coronary care units and

general intensive care units admitting patients with acute
cardiovascular conditions, independently of the complexity
of the institution.

The inclusion criteria were:

- Suspected acute MI and ST-segment elevation > 1 mV in
2 limb leads or > 2 mV in 2 contiguous precordial leads.

- AMI with presence of new Q waves for < 36 hours.

- Suspected posteroinferior MI (horizontal ST-segment de-
pression from V1 to V3 suggestive of acute occlusion of
the left circumflex artery).

- New or presumed new complete left bundle branch
block.

In each center, the patients were consecutively included
during a period of at least 3 months. A pilot phase was con-
ducted between November 2014 and March 2015 in selected
centers and was then extended nationwide until December
31, 2015.

The ARGEN-IAM-ST included 1,759 STEMI patients.
For this sub-analysis, 98 patients were excluded due to in-
complete data related with the transfer to other centers.
This small group of patients (6%) had a homogeneous distri-
bution that was proportional to the density of the population
nationwide, and the frequency of reperfusion therapy was
similar to that of the general population (94%), including
two rescue PCIs and one pharmacoinvasive strategy. After
excluding these patients, the cohort consisted of 1,661 pa-
tients. The following data were collected: patients’ charac-
teristics (age, sex, risk factors, history and comorbidities),
clinical features (site of infarction, Killip and Kimball class
at admission, time from symptom onset), treatment (anti-
platelet drugs, reperfusion therapy, coadjuvant treatment)
and in-hospital outcome (heart failure, postinfarction an-
gina, shock and death), as previously published in detail.
(10) We focused on the detailed information of the delays to
achieve an effective treatment. Of importance, in the case of
patients transferred, patient delay (from symptom onset to
admission) was recorded in both institutions. Data were col-
lected through the web using an electronic worksheet espe-
cially designed by the Centro de Teleinformatica Médica de
FAC (CETIFAC) which allowed online monitoring of the var-
iables entered. Patients’ names or initials were not stored in
the database to ensure privacy. The patients were identified
by a correlative number by center.

Statistical analysis
A cross-sectional, multicenter and prospective study was per-
formed nationwide. Qualitative variables are presented as
frequency tables and percentages with their corresponding
confidence intervals. Quantitative variables are expressed as
mean = standard deviation (SD), or median and interquar-
tile range (IQR 25-75), according to their distribution.
Discrete variables were analyzed using contingency ta-
bles, and for continuous variables, the t test or the Kruskall-
Wallis test for unmatched data or the analysis of variance
(ANOVA) were used, as applicable. A p value <0.05 was con-
sidered statistically significant. In Figure 1, the percentages
were rounded. The analysis was performed using Epi-Info
7.2 and Stata/SE v13.0™ software packages.

Ethical considerations

The protocol design was evaluated and approved by the Bi-
oethics Committee of the Argentine Society of Cardiology,
and was subjected to evaluations of the local committees,

depending on the local regulations and institutional policies.
The protocol was registered in ClinicalTrials.gov with the
number NCT2458885.

RESULTS

Overall, 247 centers (Appendix) nationwide partici-
pated in the registry (43% public institutions and 57%
private centers); 56.3% were coronary care units and
57.6% were centers with PCI capabilities.

This analysis included a total of 1,661 patients,
with 616 (37%) referred from other centers. The dis-
tribution of patients transferred from other centers
by province is described in Table 1. The province of
Mendoza (15%) and the Autonomous City of Buenos
Aires (19%) stand out with the lowest transfer rate,
while the provinces of Rio Negro (60%), Entre Rios
(59%), San Luis (565%), La Rioja (54%) and Tucuméan
(49%) had the highest transfer rates. Moreover, the
transfer rate of the province of Buenos Aires, which
has high population density, is above the average gen-
eral rate (44%).

The characteristics of the population are summa-
rized in Table 2. The patients transferred from other
centers were younger (mean age 59.94+12.15 years
vs. 62.05+11.71 years, p<0.001), had lower preva-
lence of previous PCI and higher incidence of anterior
wall myocardial infarction. There were no differences
in the Killip and Kimball class at admission.

Reperfusion therapy

The prevalence of reperfusion therapy in patients
transferred was lower compared with patients treat-
ed in the first center or in situ, particularly due to a
lower use of primary PCI (Figure 1). The overall use of
reperfusion therapy was lower in patients transferred
than in those treated in situ (80% vs. 86%, OR 0.65;
95% CI, 0.50-0.84; p <0.001). When only those patients
treated with reperfusion strategies were analyzed, the
use of primary PCI was lower in patients transferred,
71% vs. 83%, (OR 0.51; 95% CI: 0.39-0.67) while the
use of thrombolytic therapy was higher, 29% vs. 17%
(OR 1.92;95% CI, 1.48-2.50, p <0.001). Of the 141/616
patients transferred that received thrombolytic ther-
apy (23%), 96/141 (68%) were treated before referral.
Overall, only 96/616 of the patients transferred (16%)
underwent thrombolysis before being transferred.

Rescue PCI was used in 53 patients, in 41 patients
transferred, and in 12 patients treated in situ, while
pharmacoinvasive treatment was used in 6 patients
transferred and in 6 treated in situ.

The primary success of PCI was similar in patients
treated in situ and in those transferred (94.36% vs.
95.06%) with no differences in the distribution of the
type of stent used: bare metal stent or drug eluting
stent in 68% and 28% of the patients transferred vs.
63% and 30% of the patients treated in situ, respec-
tively. The left anterior descending coronary artery
was the culprit vessel in patients referred from an-
other center (47.71% vs. 42.51%, p=0.06).
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Province Transferred from Not
another center transferred
(n=616) (n=1,045)
n

Buenos Aires 164 43.97

CABA 101 19.20

Catamarca 19 44.19

Chaco 1 20.00

Chubut 1 33.33

Cordoba 46 46.46

Corrientes 17 33.33

Entre Rios 26 59.09

Formosa 1 100.00

Jujuy 3 27.27

La Pampa 7 77.78

La Rioja 15 53.57

Mendoza 5 14.71

Misiones 4 44 .44

Neuquén 6 100.00

Rio Negro 33 60.00

Salta 4 30.77

San Juan 18 40.91

San Luis 12 54.55

Santiago del Estero 5 50.00

Santa Cruz 2 18.18

Santa Fe 72 45.28

Tierra del Fuego 5 41.67

Tucuman 49 52.69

Total 616 37.09

Reperfusion therapy was not used in 274 patients
(16.5%), with a higher rate of non-reperfusion among
patients transferred (Figure 1). The reasons of non-
reperfusion in patients transferred and not transferred
were similar, except for a lower prevalence of small in-
farctions among patients transferred (Table 3).

Time delays
The time from symptom onset to admission was 170
minutes (IQR 25-75: 75-420) in the overall population,
and was higher when patients were transferred from
other institutions: 245 minutes (IQR 25-75: 120-540).
For patients treated in situ, the delay was almost 2
hours lower: 135 minutes [IQR 25-75: 65-300, p
<0.001)]. Less than half of the patients transferred
from other institutions were admitted within 3 hours
of symptom onset (41.56% vs. 62.97%, OR 0.41, 95%
CI, 0.34-0.51, p <0.001) (Table 4).

In patients undergoing primary PCI in the center
of the first medical contact and with PCI capabilities,
door-to-balloon time was 95 minutes (IQR 25-75: 62-

Table 1. Distribution of patients
transferred by provinces
56.03209 373
80.80425 526
55.8124 43
80.00 4 5
66.67 2 3
53.54 53 99
66.67 34 51
40.91 18 44
0.00 0 1
72.73 8 1
2222 2 9
46.4313 28
85.29 29 34
55.56 5 9
0.00 0 6
40.00 22 55
69.23 9 13
59.09 26 44
45.4510 22
50.00 5 10
81.82 9 1
54.72 87 159
58.33 7 12
473144 93
62.91.045 1661

150) and 85 minutes (IQR 25-75: 50-153, p=0.01) in
patients transferred from other centers. The time
window from symptom onset to balloon inflation was
350 minutes (IQR 25-75: 235-650) in patients trans-
ferred and 245 minutes (IQR 25-75: 170-450) in those
treated in situ (p <0.001). The waiting time to start
treatment in situ and/or in the transfer is around 2
hours. As shown in Figure 2, in patients transferred,
time to thrombolysis before referral was 165 minutes
and time to primary PCI was 350 minutes. The differ-
ence in time delays to the possible use of thromboly-
sis before referral versus PCI can be analyzed in two
ways: a) by comparing the time delays from symptom
onset to thrombolysis in situ (165 minutes) with the
time delay to PCI (350 minutes), with a difference of
185 minutes, >3 hours (see Figure 2); b) by compar-
ing the time delays from arrival at the institution to
thrombolysis in situ (60 minutes) with the sum of the
time delay to transfer (115 minutes) plus the door-
to-balloon time (85 minutes), a total of 200 minutes.
Thus, this difference was of 140 minutes, >2 hours.
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Table 2. Baseline characteristics of

the population included in the study Variable Transferred from Not 0dds ratio 95% ClI
(n=1.661) another center transferred
! (n=616) (n=1,045)
Age, years (mean+SD) 59.94+11.71 62.05+12.15 - - <0.001
Male sex, % 77.11 77.89 0.95 0.75-1.21 ns

Coronary risk factors.

Hypertension, % 62.68 63.36 0.97 0.78-1.20 ns
Diabetes, % 21.13 21.23 0.99 0.76-1.28 ns
Dyslipidemia, % 52.26 50.95 1.05 0.83-1.33 ns
Current smoking, % 63.57 60.26 1.15 0.90-1.46 ns
Family history, % 29.80 28.45 1.06 0.83-1.36 ns

History of coronary artery disease

Previous AMI, % 8.41 10.95 0.74 0.52-1.06 ns
Stable chronic angina, % 4.93 3.83 1.30 0.78-2.14 ns
Previous PCl, % 7.03 11.52 0.58 0.39-0.84 <0.01
Previous CABGS, % 2.46 1.51 1.64 0.78-3.43 ns

Other diseases

Heart failure, % 2.28 2.1 1.08 0.53-2.17 ns
COPD, % 3.52 4.66 0.74 0.43-1.27 ns
Chronic kydney failure, % 2.65 2.32 1.14 0.59-2.21 ns
History of stroke, % 3.00 4.4 0.67 0.37-1.18 ns
Previous use of aspirin, % 21.22 22.15 0.94 0.73-1.22 ns

Site of infarction
Anterior wall, % 48.86 41.15 1.36 1.11-1.66 <0.001

Killip and Kimball class at admission

I, % 73.21 74.93 0.91 0.72-1.14 ns
Il, % 15.58 14.74 0.93 0.70-1.23 ns
i, % 2.44 2.20 1.10 0.57-2.14 ns
IV, % 8.77 8.13 1.08 0.75-1.55 ns

SD: Standard deviation. AMI: Acute myocardial infarction. PCI: Percutaneous coronary intervention. CABGS:
Coronary artery bypass graft surgery. COPD: Chronic obstructive pulmonary disease.

Fig. 1. Prevalence and type of reper-
flljgsion thevrapyin patier{tr')streate% in M Reperfused YES B Reperfused NO @ Primary PCI B Thrombolysis
the center of the first medical contact 100%
(in situ) or transferred from other °
centers. T.: Treatment
90% L
80%
70%
60%
P<0.001 P<0.001
% 50%
40%
30%
20%
10%
0% . ]
In situ (1045 p) Transferred (616 p) In situ (896 p) Transferred (491 p)
Prevalence of reperfusion T Prevalence of primary percutaneous coronary
intervention and thrombolysis in patients
receiving reperfusion T
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Table 3. Reasons for non-reperfusion

Transferred from Not 0dds ratio 95% ClI (n=274)
another center transferred
(n=125) (n=149)
% %
Late presentation 26.4 24.83 1.08 0.63-1.87 ns
Decision not to perform PCI 9.60 8.72 1.1 0.48-2.53 ns
Uncertain electrocardiogram 8.80 5.37 1.70 0.66-4.36 ns
Small infarction 1.60 6.71 0.22 0.04-1.05 0.05
Lack of PCl capabilities 4.80 3.36 1.45 0.43-4.87 ns
Contraindications for thrombolysis 1.60 4.03 0.38 0.07-1.95 ns
Old age 1.60 1.34 1.19 0.16-8.60 ns
Patient refusal 0.80 0.67 1.19 0.07-19.2 ns
Lack of thrombolytic drugs 0.80 0.67 1.19 0.07-19.2 ns
Other reasons (death, normal 26.4 22.15 1.26 0.72-2.19 ns
coronary arteries, technical issues)
PCl: Percutaneous coronary intervention.

Table 4. Distribution of patients by pre-established time intervals from the
onset of symptoms to admission

Transferred from Not
another center transferred
(n=1045)
%

Time to admission

(n=616)
%

In-hospital outcome

In-hospital mortality was similar in patients trans-
ferred from other institutions and in patients treated
in situ (Table 6).

DISCUSSION

0-3 41.56 62.97 The national survey on STEMI has been the larg-
536 ErE - est one conducted in Argentina so far. These results

show that one third of myocardial infarctions require
>6-12 18.99 1167 transfer for reperfusion therapy and that the time
>12-24 11.20 555 delays still remain inadequate, reflecting poor care
>24-36 471 2.68 coordination. The participation of centers nationwide
236 21 134 has allowed an analysis by region on the prevalence

In patients who received thrombolytic therapy,
door-to-needle time was 50 minutes (IQR 25-75: 30-
92.5) in the center of the first medical contact and 48
minutes (RIC 25-75: 30-90) in patients transferred;
only 30% of the patients transferred and 26% of the
patients treated in the center of the first medical con-
tact had a door-to-needle time <30 minutes. The total
time window from symptom onset to thrombolytic in-
fusion was similar in both groups: 170 minutes (IQR
25-75: 100-300) in patients transferred and 180 min-
utes (IQR 25-75: 90-300) in those treated in the center.
The patients transferred presented a lower proportion
of reperfusion criteria compared with those treated
in situ (63% vs. 78%, OR, 0.46; 95% CI, 0.27-0.77, p
<0.001). In patients treated before being transferred,
time from symptom onset to thrombolytic therapy
was 165 minutes (IQR 25/75: 90-262), and the door-
to-needle time was 60 minutes (IQR 25/75: 30-90) (see
Figure 2).

Table 5 summarizes the medical treatment at ad-
mission. The use of clopidogrel and angiotensin-con-
verting enzyme inhibitors was greater in the patients
transferred from other centers.

of patient transfer. Forty percent of the participating
centers lack primary PCI capabilities. (10)

Patients transferred were 35% less likely to re-
ceive reperfusion therapy and with lower quality of
care, as the percentage of primary PCI was 47% lower.
These findings are similar to those reported by Ting
et al. (11) from the United States National Registry of
Myocardial Infarction with 440,398 patients, in which
they observed that longer delays from symptom onset
to hospital presentation were associated with lower
reperfusion therapy and greater mortality.

This registry has provided valuable information
about the sequence of the strategies used: only 16%
of the patients received thrombolytic therapy before
being transferred. Overall, 6.7% underwent rescue
PCI and only 1% received a pharmacoinvasive ther-
apy. Time delay in treatment with primary PCI from
symptom onset to balloon inflation was 350 minutes
in patients transferred. The door-to-balloon time con-
sidering the first medical contact until primary PCI
was 200 minutes, far above the national and interna-
tional recommendations, and patients treated with
thrombolytic therapy before being transferred also
had a door-to-needle time that exceeded the one rec-
ommended (60 minutes).

The time delays observed demonstrate that the
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Fig. 2. Total ischemic time of patients
in different therapeutic scenarios
and institutional delays in patients
treated in situ or transferred from
other centers without PCl capabilities
Time from the first medical contact
to admission is the difference be-
tween the median total ischemic
time and the median door-to-needle
or door-to-balloon time. In the spe-
cial case of patients transferred from
other centers for primary percutane-
ous coronary intervention (PCl), the
time to the first medical contact was
considered the same (150 minutes)
as in patients receiving primary PCl
in situ.

Table 5. Adjuvant treatment at ad-
mission

Total ischemic  Needle-to-balloon
time time
N difference
Thrombolysis 130 50 180
3 |
= 65
£
Primary PCI 150 245
Thrombolysis |
v 105 60 165
] (before transfer) |
= 185
9
w
c
= Primary PCl 150 350
05 0 100 150 200 250 300 350 400
Minutes
[ Symptom-admission Door-to-needle Ml Door-to-balloon Wl First center/transfer

Transferred from Not 0dds ratio 95% CI
another center transferred
(n=616) (n=1,045)
% 3

Aspirin 99.00 98.74 1.26 0.47-3.34 ns
Clopidogrel 86.46 73.65 2.28 1.73-3.01 <0.001
Prasugrel 8.35 11.68 0.68 0.47-1.00 <0.05
Ticagrelor 10.61 21.62 0.43 0.31-0.59 <0.001
GPlIb/llla inhibitors 6.84 8.82 0.75 0.50-1.14 ns
UFH anticoagulant 26.30 26.51 0.98 0.78-1.24 ns
LMWH anticoagulant 25.00 24.21 1.04 0.82-1.31 ns
Bivalirudin 4.68 3.76 1.25 0.72-2.17 ns
Intravenous nitroglycerin 63.47 68.73 0.79 0.63-0.98 <0.05
Oral nitrates 2.88 4.41 0.64 0.36-1.13 ns
Beta blockers 64.37 57.61 1.32 1.07-1.64 <0.01
ACEls 58.59 50.91 1.36 1.10-1.68 0.001
ARBs 5.72 5.70 1.00 0.62-1.60 ns
Calcium channel blockers 2.37 1.59 1.49 0.68-3.26 ns
Statins 91.61 91.51 1.01 0.70-1.46 ns
Diuretics 24.71 20.38 1.28 0.99-1.65 0.05
Aldosterone antagonists 14.01 11.89 1.20 0.87-1.66 ns
Insulin 18.00 16.26 1.13 0.84-1.50 ns
Oral hypoglycemic drugs 4.72 3.27 1.46 0.84-2.54 ns
Antiarrhythmic drugs 6.69 7.59 0.87 0.56-1.34 ns
Vitamin K antagonists 2.36 1.37 1.73 0.77-3.90 ns
Dopamine 8.53 9.41 0.89 0.61-1.31 ns
Dobutamine 6.86 4.45 1.58 0.98-2.53 0.05
Norepinephrine 10.47 9.95 1.05 0.73-1.51 ns
Levosimendan 1.39 1.26 1.08 0.42-2.85 ns
Milrinone 0.79 0.80 0.98 0.28-3.38 ns

GP lIb/Illa: Glycoprotein Ilb/llla. UFH: Unfractionated heparin. LMWH: Low-molecular-weight heparin. ACEIs:
Angiotensin-converting enzyme inhibitors. ARBs: Angiotensin Il receptor blockers.
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Table 6. In-hospital events

In-hospital events Transferred from Not 0dds ratio 95% Cl
another center transferred
(n=616) (n=1,045)
% %

Overall mortality 8.28 9.00 0.91 0.63-1.30 ns
Cardiovascular mortality 6.66 7.94 0.82 0.56-1.21 ns
Postinfarction angina 2.92 2.20 1.33 0.71-2.49 ns
Reinfarction 1.46 1.91 0.75 0.34-1.67 ns
Percutaneous coronary intervention 0.32 0.86 0.37 0.08-1.74 ns
Atrial fibrillation 5.03 4.02 1.26 0.78-2.03 ns
Cardiac arrest 8.60 11.67 0.71 0.50-0.99 0.05
Bleeding 4.70 3.25 1.46 0.89-2.43 ns

Minor 3.08 1.72 1.81 0.94-3.48 ns

Moderate 0.97 1.24 0.78 0.29-2.06 ns

Major 0.65 0.29 2.27 0.50-10.1 ns
Heart failure 26.78 25.07 1.09 0.87-1.37 ns
Cardiogenic shock 10.06 8.71 1.17 0.83-1.63 ns
Mechanical complications 1.46 0.95 1.53 0.62-3.79 ns

Ventricular septal defect 0.49 0.10 5.10 0.53-49.2 ns

Mitral regurgitation 0.81 0.29 2.84 0.67-11.9 ns

External cardiac rupture 0.16 0.48 0.33 0.03-2.90 ns

difference between access to thrombolysis versus PCI
in patients transferred ranged from 140 to 185 min-
utes depending on the measurement criterion, very
prolonged in both cases. Several publications (12-14)
have demonstrated that the advantage of PCI is lost
with a needle-to-balloon time >2 hours.

The studies that evaluated thrombolysis in the
center of the first medical contact versus transfer for
primary PCI did not show benefit for PCI when the
time from symptom onset was <3 hours; but patient
transfer showed better outcomes with higher time de-
lays, particularly in the incidence of reinfarction and
stroke. (15-17) However, in these studies the door-to-
balloon times were extremely low and very difficult
to extrapolate to real life. Therefore, considering
these data, an elevated number of patients could ben-
efit from the use of fibrinolytic therapy before being
transferred.

The pharmacoinvasive strategy did not show sig-
nificant differences with primary PCI, and fibrinolysis
could be associated with greater incidence of bleeding
and stroke; (18, 19) therefore, it could be considered
a valid strategy when primary PCI is not available,
particularly in low complexity centers. Probably, the
lack of availability of tenecteplase (TNK), a safe and
easily administered drug as IV bolus, may explain the
low utilization of this strategy. Recently, the STREAM
study (20) evaluated the use of a pharmacoinvasive
therapy with TNK in 1,892 patients and reported
that the drug is safe despite a slightly increased risk
of hemorrhagic stroke (<1%). This study randomized
patients who were able to undergo primary PCI more

than 60 minutes after the first medical contact and
less than 3 hours after the onset of symptoms. The
times between the first medical contact and TNK or
primary PCI were 100 minutes and 178 minutes, re-
spectively. There were no differences in the outcome
of patients. Rescue PCI was required in on third of
the patients (2.2 hours) whereas the rest of the pa-
tients underwent a pharmacoinvasive strategy within
24 hours (17 hours). In our population of patients
transferred, the time delays are twice those published
in this trial (165 and 350 minutes). As most patients
seek medical care within 3 hours, they could benefit
from a pharmacoinvasive strategy. Obviously, insti-
tutional and governmental programs are required to
adopt the adequate strategies for the management of
STEMI patients.

In Argentina, mortality due to STEMI is high,
about 10%, and has not changed over the past years
(6-10) compared with the 6% reported by recent regis-
tries. (11) The possible explanations are related to the
small size or our surveys or the presence of diagnostic
biases of other registries that could include less severe
patients. The findings of the ARGEN-IAM-ST regis-
try suggest that, despite the high rate of reperfusion
strategies used, the door-to-needle time and the door-
to-balloon time are much longer than expected, par-
ticularly in patients transferred, which could limit the
benefits of reperfusion therapy and result in terms of
greater mortality.

This registry is the first step to recognize that,
in our country, STEMI patients transferred are not
treated in due time and form. Evidently, we need



98

ARGENTINE JOURNAL OF CARDIOLOGY /VOL 85 N° 2 / APRIL 2017

more active work in informing the population about
the need of early consultation and in educating and
providing the necessary tools for the early diagnosis
and treatment in the place of the first medical con-
tact before the eventual transfer to higher complexity
centers.

A Dbetter quality of care of patients with cardiovas-
cular disease can be achieved in different ways, op-
timizing the adherence to the standards of diagnosis
and treatment. One of them has already been docu-
mented at the international level, (21-24) and includes
the self-knowledge of the level of performance of the
institutions and of the communication of coordinated
measures, a single phone number for myocardial in-
farction, development of guideline-based protocols,
transfer and care networks, telemedicine support sys-
tem for diagnosis, and global or regional systems of
care to optimize timeliness of reperfusion therapy.

The use of network systems will also allow the im-
plementation of initiatives to increase the quality of
care and generate epidemiological research projects to
improve patients’ care and outcomes. In conclusion,
recognizing the problems and adopting measures to
improve the quality of care and reduce morbidity and
mortality.

Study limitations

Although this is the most important registry pub-
lished in our country so far, the representation may be
low in some regions as not all the centers registered in
the National Ministry of Health have participated in
the survey. Moreover, despite an online database was
used, allowing for better follow-up of data loading, the
quality of data could not be adequately monitored due
to the lack of resources. The number of patients is low
to determine differences in mortality or complications
in the patients transferred.

We lack information about the exact time delay in
the center of the first medical contact and if patient
transfer was made using an organized network sys-
tem. We assume that the time from symptom onset
to the first medical contact in an institution without
reperfusion capabilities is similar (150 minutes) to
the time from symptom onset to medical contact in a
center with reperfusion capabilities.

Despite these limitations, the results obtained
provide very clear information about the need of es-
tablishing strategies to shorten the time delays due to
patient transfer and improve treatment of STEMI pa-
tients in our country in centers without primary PCI
capabilities.

CONCLUSIONS

These data outline the map of AMI reality in Argen-
tina, as 37% of patients have their first medical con-
tact in centers without primary PCI capabilities, and
despite the delays in patient transfer, only 16% of the
patients receive thrombolytic therapy before being
transferred.

Patients transferred are 35% less likely to receive
reperfusion therapy and of lower quality.

Time delays to primary PCI in patients trans-
ferred exceed 2 hours in the center of the first medical
contact and/or waiting to be transferred; in addition,
3 hours could be saved if a pharmacoinvasive strategy
were used. The detection of barriers, the use of TNK
and the implementation of networks could improve
survival of AMI.

The implementation of medical education and ad-
juvant health care policy programs, considering re-
gional characteristics and the cost/benefit analysis in
the setting of reperfusion strategies, could shorten the
time delays to reperfusion, either for thrombolysis or
primary PCI.
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Appendix

ARGEN-IAM-ST

General Direction: Dr. Carlos D. Tajer, Dr. Gustavo Cerezo
Direction: Dr. Juan A. Gagliardi

General Coordination: Dr. Adrian Charask, Dr. Eduardo Perna
Coordination of Centers: Dr. Julio Bono, Dra. Yanina Castillo Costa
CETIFAC: Dr. Roberto Lombardo, Dr. Armando Pacher

Database: Dr. Heraldo D’Imperio

Secretary: Liliana Capdevila

Participating centers and principal investigators of each center

Buenos Aires: Centro de Alta Complejidad: Gonzalo Dall Asta, Pablo Agiiero; Centro Municipal de Salud de
Tres Arroyos (Hosp. Pirovano de Tres Arroyos): Andrés Sanchez, Gustavo Oby; Clinica 25 de Mayo: Jorge
Teves, Adrian Spagnoli; Clinica Coronel Suarez SA: Rogelio Urizar, Alberto Caccavo; Clinica de la Comunidad:
Daniel Camerini, Agustin Dettbarn; Clinica IMA: Fernando Sokn, Mariano Ezquerro; Clinica La Pequena Fa-
milia: Marisol Viglioni, Mildred Colaberardino; Clinica Modelo de Mor6n: Ana Maria Salvati, Silvia Gentile;
Clinica Monte Grande: Osvaldo Farina, Lisandro Pérez Valega; Clinica Privada Hispano Argentina de Tres Ar-
royos: Adrian Laborde, Guillermo Loépez Soutric; HIGA Dr. Alberto Balestrini: Alejandro Eusebio, Carolina
Travetto; HIGA Eva Perén: Francisco Leonardo Gadaleta, Agustin Nasep, Susana Llois; HIGA Pedro Fiorito:
Héctor Floreal Serrano, Berta Liliana Coria; HIGA Rossi: Carlos Martinez, Lucas Mugica; HIGA San Martin de
La Plata: Luis Medesani, Juan Pablo Ricart; Hosp. Municipal Julio F. Ramos: Carlos Larribeau, Fabidn Suarez;
Hospital Central de San Isidro: Gustavo Cardonatti, German Solioz; Hospital de Alta Complejidad en Red El
Cruce “Dr. Néstor Kirchner”: Carlos D. Tajer, Andrés Rosende; Hospital Dr. Eduardo Wilde: Enrique Gémez,
Claudio Videla; Hospital Dr. Radl F. Larcade: Pablo Czermiuk, Gabriel Jans, Martin Farfan; Hospital Inter-
zonal Abraham Pineyro: Carlos Rodriguez, Mildred Colaberardino; Hospital Iriarte de Quilmes: David Parisi,
Romina Giménez, Estela Molinas; Hospital Italiano de La Plata: Cecilia Beltrano, Pablo Ntunez; Hospital Luisa
Cravena de Gandulfo: Adrian Anibal Cosentino; Hospital Magdalena V. de Martinez: 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 Suarez “Dr. Ratl A. Caccavo”: Rogelio Urizar,
Alberto Caccavo; Hospital Municipal de Pigiié: Alberto Andrés Vergnes, Julieta Arduin; Hospital Municipal de
Vicente Lopez Prof. Dr. Bernardo Houssay: Anibal Fernando Santomero, Lisandro Dellepiane; Hospital Mu-
nicipal Dr. Diego Thompson: Norberto Jorge Cornejo, Osvaldo Gonzalez; Hospital Municipal Dr. Pedro Ro-
manazzi: Marcelo Demozzi; Hospital Municipal Nuestra Senora del Carmen: Hernan Vazquez, Constante Bi-
lotta; Hospital Nacional Profesor Alejandro Posadas: Antonio Norkus, Mauro Nicolas Balifno; Hospital Privado
de la Comunidad de Mar del Plata: Alvaro Facta, Marcos J. Gutiérrez; Hospital Privado del Sur: Raal Cerme-
soni, Marcelo Guimaraenz; Hospital Ramén Carrillo: Miriam Graciela Quiroga, David Marcelo Krivich; Hospi-
tal Regional Espanol: Ricardo Rubén Borelli; Hospital San Felipe San Nicolas: Radl 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: Fabian Galeano, Guillermo Morosi; Hospital Subzonal Balcarce:
José Mateos, Natalia Ros; Hospital Universitario Austral: Horacio E. Fernandez, Ricardo Costantini; Hospital
Zonal General de Agudos Dr. Arturo Onativia: Dario Cueva, Fabian N. Ferraresi; HZGA Evita Pueblo: Néstor
Gorini, Tamara Toteff; HZGA Narciso Lopez: Maria del Carmen Caramés, Sergio Pablo Alvarez; Instituto de
Diagnéstico de La Plata: Fernando Ramén Tau, Elisabet Marsiglio; Instituto Cardiovascular del Buen Pastor
(ICPAS): Guillermo A. Suéarez; Instituto Médico del Oeste: Cristian Grasso; Instituto Médico Mater Dei: Adolfo
Drago; Instituto Médico Platense: Ernesto Pis Diez, Nicolas Alberto Nitti; Nueva Clinica Chacabuco: Ramén
Suasnabar; Sanatorio Argentino de La Plata: Koerner Ernesto, Agustin Dettbarn; Sanatorio Chivilcoy: Fer-
nando 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 Hernandez, Martin
Bodoira; Sanatorio IPENSA: Daniel Peredo, Martin Oscos; Sanatorio Modelo Burzaco: Diego Herrera; Sanato-
rio Modelo de Quilmes: Adrian Hrabar, Alberto Fernandez, Jimena Fernandez Galech; Sanatorio Profesor Itoiz:
Carlos Rapallo, Sabrina Merino; Sanatorio San Lucas: Norberto Almirén. CABA: CEMIC: Javier N. Guetta;
Clinica Adventista de Belgrano: José Luis Barisani, Manuel Estigarribia; Clinica AMEBPBA: Lazaro Miguel
Valdes Dopazo; Clinica Bazterrica: Carlos Barrero, Adrian Charask; Clinica del Sol: Adolfo Avalos; Clinica San
Camilo: Mario Mera, Sebastian Peralta; Clinica Santa Isabel: Victor Mauro, Yanina Castillo Costa; Clinica y
Maternidad Suizo Argentina: Juan Carlos Medrano, Marcos Mazziotti; Clinica Zabala: Maria 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 Donacién F. Santojanni: Marcelo Struminger, Facundo
Lombardi; Hosp. Gral. de Agudos Dr. Carlos G. Durand: Edgardo Rubio; Hosp. Gral. de Agudos Dr. Cosme Arg-
erich: Alfredo César Piombo, Luciana Puente; Hosp. Gral. de Agudos Dr. D. Vélez Sarsfield: Daniel Elisabe,
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Adrian Luis Linenberg; Hosp. Gral. de Agudos Dr. Ignacio Pirovano: Ricardo Mejail, Horacio Zylbersztejn;
Hosp. Gral. de Agudos Dr. Ramos Mejia: Dr. Justo Carbajales; Hosp. Gral. de Agudos Dr. Teodoro Alvarez: Dan-
iel H. Avayu, Marcos P. Tomasella; Hosp. Gral. de Agudos Dr. Zubizarreta: José Maria Soler, Daniel Alberto
Agranatti; Hosp. Gral. de Agudos Juan A. Fernandez: Patricia Gitelman; Hospital Aeronautico Central: Fed-
erico Zalazar, Gustavo Hernan Cerezo; Hospital Aleman: Claudio Higa; Hospital Britanico de Buenos Aires:
Horacio Alberto Avaca, Mauro Gastén Gingins; Hospital Churruca Visca: Marcelo Consoli, Maximiliano Trigo;
Hospital de Clinicas José de San Martin: Ricardo Pérez de la Hoz, Sandra Swieszkowski; Hospital Espanol de
Buenos Aires: Liliana Nicolosi; Hospital Italiano de Buenos Aires: José Luis Navarro Estrada, Francisco José
Romeo; Hospital Militar Central Cir My Dr. Cosme Argerich: Diego Alasia, Adriana Angel; Hospital Naval:
Marcela Adriana Degrange, Jorge Gastén Sanchez; Hospital Universitario Fundacion Favaloro: Ernesto Du-
ronto; Hospital Universitario Universidad Abierta Interamericana: Ricardo Levin, Mario Santa Cruz; Htal.
Gral. de Agudos Dr. E. Tornta: Marcelino Linares; Instituto Cardiovascular de Buenos Aires: Diego Conde; In-
stituto Argentino de Diagnéstico y Tratamiento: Pablo Roura, Maria del Pilar Varela Otero; Instituto Médico de
Alta Complejidad (IMAC): Roberto Eleisequi, Roberto Martingano, Federico Cardone, Ignacio Sandali; Poli-
clinico Bancario: Romina Faure, Sandra Silveiro; Sanatorio Anchorena: Nicolas Lalor; Sanatorio Colegiales:
Marisa Pages; Sanatorio de la Trinidad Mitre: Rafael Iamevo, Carlos Pellegrini; Sanatorio Finochietto: Miguel
Gonzalez, Augusto Lavalle Cobo; Sanatorio Franchin: Claudio Dizeo, Daniel A. Chirino Navarta; Sanatorio
Gtiiemes: Ricardo Villarreal; Sanatorio Los Arcos: Sergio Muryan, Alejandro Aguilera; Sanatorio Mater Dei:
Roberto Calvinio, Alan Adrian Sommi; Sanatorio Otamendi y Miroli: Eduardo Gabe, Juan Francisco Del Pozo;
Sanatorio Sagrado Corazén: Roberto Coronel, Octavio Conti; Sanatorio San José: Mauricio Matias Suares
Gauna; Unidad Asistencial Por Mas Salud Dr. César Milstein: Claudio Dizeo, Daniel A. Chirino Navarta. Cata-
marca: Hospital San Juan Bautista: Hernan Ianna; Sanatorio Pasteur: Maria Pia Marturano. Chaco: Clinica
Giuliani: Oscar Ariel Vogelmann; Instituto Cardiovascular del Nordeste: Ariel Tercelan, Marina Gonzalez; In-
stituto Privado Santa Maria: 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 Cardiolégico Pueblo de Luis: Roberto Ingaramo, Carolina Ingaramo; Sanatorio de la Ciudad: Julian
Tiranti, Romina Giachino. Cérdoba: Clinica Sucre: Carlos Bassani Arrieta, Gabriela Nis; Clinica Colombo: Man-
uel Venicio, Hugo Colombo; Clinica Privada Caraffa SRL: Guillermo Moisés Azize, Hugo R. Ramos; Clinica
Privada de Especialidades de Villa Maria SRL: Mariano Paganini; Clinica Privada Vélez Sarsfield: Claudio
Pereyra Sueldo; Clinica Regional del Sud SA: Gerardo Daniel Lépez, Guillermo Francisco Amuchastegui; Clini-
ca Romagosa: Carlos Bassani Arrieta, Maria José Oleiro; Clinica San Martin: Pablo Maldonado, Alejandro Luis
Acosta; Clinica Universitaria Reina Fabiola: Ratl Jests Barcudi, Leonardo Dami4n Alvarez; Hospital Aerondu-
tico de Cérdoba: Miguel Pretel, Lilian Hamity; Hospital Cérdoba: Guillermo Moisés Azize; Hospital Italiano de
Cérdoba: Fernando Gragera; Hospital Municipal de Urgencias: Perla Blanca Pahnke; Hospital Nacional de
Clinicas - Ciudad de Cérdoba: Juan Carlos Vergottini, Benjamin Rojas; Hospital para la Comunidad de Arias:
Joaquin Sangiorgi; Hospital Privado Centro Médico Cérdoba: Carlos Estrada, Alejandro Contreras; Hospital
Raul A. Ferreyra: Carlos D. Estrada, Gustavo Parisi; Hospital San Roque: Carlos Bassani Arrieta, Maria José
Oleiro; Hospital Transito Caceres de Allende: Rosa de los Rios, Ana Maria Jozami; Instituto Modelo de Cardi-
ologia Privado de Cérdoba: Eduardo Conci, Walter Quiroga Castro; Policlinico Policial: Carlos Bassani Arrieta,
Gabriela Nis; Sanatorio Allende Cerro: Roberto Miguel A. Colque; Sanatorio Allende Nueva Cérdoba: Julio O.
Bono, Julio Cesarini; Sanatorio Cruz Azul SRL: Martin Remo Castro, Emanuel Carlos Acuna; Sanatorio Mayo
Privado SA: Raul Jests Barcudi, Fernando Ramiro Cossutta; Sanatorio Privado Gatti: Pablo Moreno; Sanatorio
Garcés: Oscar Roland, Juan Martin Tonini. Corrientes: Centro Médico SA: Carlos Mizdraji; Corrientes Clinica
de la Mujer y el Nino: Pablo Foschiatti; Hospital Escuela Gral. San Martin: Julio Omar Ibanez; Hospital Zonal
Goya: Marcelo Balestra; Instituto de Cardiologia J. F. Cabral Corrientes: Stella Macin, Facundo Falcén; Sanato-
rio Corrientes SRL: Carlos Luis Brommer; Sanatorio Curuzt Cuatia SRL: Walter Fabian Taua; Sanatorio San
Roque: César Dario Biagini, Juan Ramén Fernandez; Sanatorio San Roque: Alejandro Oria. Entre Rios: Hospi-
tal San Martin: Sergio Fiore, Santiago Diaz Alderete; ICER: Dante Humberto Monie, Karina Guadalupe More-
no; Instituto Médico Quirargico Garat: Ezequiel Hernan Forte, Federico Graziano; Sanatorio Adventista del
Plata: Pablo Angeloro, Christian Iurno; Sanatorio La Entrerriana (Unidad de Cardiologia Intervencionista):
Guillermo Grieve, Martin 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 Senora del Rosario: Gustavo Bustamante Labarta, Analia Anahi del Huer-
to Benavidez. La Pampa: Clinica Modelo: Juan San Emeterio, Horacio Buffa; Clinica Regional SRL: Julio César
Barolo; Fundacion FAERAC: José Sanson, Fabio Ruso; Hospital Centeno: Ramén Montenegro, Carolina Schech-
tmann; Instituto Polymedic: Julio Pachado, Martin Morante; Sanatorio Santa Rosa SRL: Marcelo Alochis, Mar-
tin Morante; Clinica Privada ERI: Analia Panetta, Carlos Campos. La Rioja: Hospital Enrique Vera Barros:
Eduardo Vergara, Rubén Ariel Cejas Marino; INCOR La Rioja: Pablo Santander, Lisandro Ivan Metelsky; Insti-
tuto Quirargico Mercado Luna: Ariel Cejas Marino. Mendoza: Clinica de Cuyo: Ariel Baigorria Jayat, Maria
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Elisa de la Fuente; Hospital Alfredo Italo Perrupato: Rubén Leonardo Araujo, José Centrobi; Hospital del Car-
men: Oscar Fernando Vidal, Soledad Tejera; Hospital Espanol de Mendoza: Alfredo Astesiano, Nicolas Renna;
Hospital Italiano de Mendoza: Federico Achilli, Federico Yancarelli; Hospital Luis Lagomaggiore: Jorge Pisen-
tin; Hospital Regional Diego Paroissien: Rosana Siccato; Hospital Teodoro J. Schestakow: Angel César Cocuzza;
Sanatorio Argentino SA: Rubén Leonardo Araujo, Daniel Farinha; Sociedad Espanola de Socorros Mutuos:
Gustavo Irusta, Saimon Sgarioni. Misiones: Hospital Escuela de Agudos Dr. Ramén Madariaga: Valeria Fran-
ciosi; Hospital SAMIC Iguaz: Cristébal Vento; Hospital Samic Obera: Oscar Aguzezko, Carlos Horacio Moreira.
Neuquén: Clinica Pasteur SA: Claudio Ploger, Ana Duret. Rio Negro: Fundacion Médica de Rio Negro y Neu-
quén: Demetrio Thalasselis; Hospital Artémides Zatti: José Luis Rovasio, Silvia Alicia Framarini; Hospital
Privado Regional: Martin Sosa Frias, Mario E. Caminos Fundaro; Sanatorio Juan XXIII: Roberto Bernardini,
Nicolas Menichini; Sanatorio San Carlos: Emanuel Salvarezza, Matias Calandrelli. Salta: Hospital de San Ber-
nardo: Carlos E. Iglesias, Eduardo Alejandro Amoroso; Hospital Dr. Rafael Villagran: Marcos Gabriel Ber; Hos-
pital Melchora F. Cornejo: Ricardo Leguizamoén; Hospital Militar Salta: Rubén Maldonado, Luis Sorroza; Hos-
pital Privado Santa Clara de Asis: Amado Dip; Instituto Cenesa: Marcelo Engel, Sebastian Saravia Toledo;
Instituto Médico de Alta Complejidad: José Le Favi, Miguel Chavez Medina; Sanatorio El Carmen: Edmundo
Ariel Falti, Maria Belén Aranda. San Juan: Clinica El Castano: Walter Stoermann, Betina Navarro Yubel; Hos-
pital Dr. Guillermo Rawson: Armando Rosales, Adrian H. D’Ovidio; Hospital Dr. Marcial Vicente Quiroga:
César Salinas, Diego Albarracin; Instituto Cardiovascular del Oeste: Pablo Adrian Coria. San Luis: Hospital
Privado de la Villa: Humberto Llanos, Alfredo Bravo; Instituto Cardiovascular San Luis: Diego Albisu, Fran-
cisco Canllo. Santa Cruz: Hospital Regional Rio Gallegos: Roberto Heredia, Graciela Isabel Bruna; Hospital
Zonal Padre Pedro Tardivo Caleta Olivia: Viviana Romero, Adriana Valeria Hadad. Santa Fe: Clinica de Ne-
frologia, Urologia y Enfermedades Cardiovasculares: Carlos Adrian Carlessi, Daniela Sonia Battisti; Clinica
Ocampo SRL: Ménica Chacon; Clinica Santa Fe Radiologia: Graciela Norma Escobar; Hospital Clemente Alva-
rez: Luis Keller, Marcelo Marino; Hospital Dr. Alejandro Gutiérrez: Rubén Dario Chéavez llero; Hospital Espa-
fol: Daniel Edgardo Miraglia, Ivan Gribaudo; Hospital Italiano Garibaldi de Rosario: Fabian Diez, Luciano José
Maria Aramberry; Hospital José Maria Cullen: Julio Vinuela, Javier Coggiola; Hospital Provincial Universita-
rio del Centenario: Oscar A. Pellizon; Hospital Villa Ocampo: Mariano Trucco; Instituto Cardiovascular de Ro-
sario: Gerardo Zapata; Instituto de Cardiologia Dr. Luis Gonzalez Sabathie: Antonio Gentile, Mario Ciafardoni;
Instituto Privado de Cardiologia “Sagrada Familia”: Esteban De Giovanni, Leandro Cavana; IPC “Sagrada Fa-
milia”: Leandro Cavana; SAMCo Hospital Dr. Juan Mario Valdano: Ramiro Alberto Astegiano; Sanatorio Abel
Beroiz: Martin Degiovani, Cristian Lange; Sanatorio Britanico de Rosario: Luis Keller; Sanatorio Esperanza:
Guillermo Cursack; Sanatorio Los Arroyos: Higinio Balparda, Marcelo Cardona; Sanatorio Médico de Diag-
nostico y Tratamiento: Miguel Angel Hominal; Sanatorio Nosti: Paola Cappni, Juan A. Martina; Sanatorio
Parque: Carlos Poy, Marcela Laspina; Sanatorio San Martin: Javier Matcovik, Eduardo Allegrini; Sanatorio
Santa Fe: Juan Manuel Doyharzabal, Marianela Colombo, Javier Coggiola. Santiago del Estero: Clinica Yunes:
Edgar Aguilar, Carlos Manfredi; Hospital Regional Dr. Ramén Carrillo: Sonia Karina Vélez, Roberto Antonio
Flores; Instituto de Cardiologia de Santiago del Estero, Cardiohemodinamia SRL: Joaquin Diaz Fernandez,
Santiago Federico Coroleu. Tierra del Fuego: CEMEP: Daniel Duarte, Gerardo Carlos Filippa; Hospital Re-
gional de Rio Grande: Franco Gonzalo Casas, Radl Francisco Maltez; Hospital Regional de Ushuaia: Marcus
Colman, Lucas Corradi; Sanatorio Fueguino de Diagnéstico y Tratamiento: Mauro Dotto, Radl E. Figueroa;
Sanatorio San Jorge: Fernando Bertoletti, Marcelo Cardone. Tucumén: Centro Modelo de Cardiologia: Juan
Muntaner, Emilio Guindan, Flavia Gallardo; Centro Privado de Cardiologia: Eduardo G. Hasbani, Javier J.
Hasbani; Hospital Centro de Salud Zenén Santillan: Ramoén Rubén Loépez, Bibiana Maria de la Vega; Instituto
de Cardiologia: Ramiro Castellanos, Diego Agustin Rocchia; Unidad de Intervencionismo y Cirugia Cardiovas-
cular: Luis Garcia Nielsen.





