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SUMMARY

Acute myocardial infarction (AMI) is an important cause of death in ArgentinaAt present,
in-hospital mortality due to AMI is about 10%, at least in registry participating centers.
Treatment is focused on achieving reperfusion of the occluded artery with either primary
angioplasty or thrombolytic therapy. However, only a few hospitals have primary angioplasty
facilities, and the indication of thrombolytic therapy is lower than recommended.
Thrombolytics, anticoagulant drugs and antiplatelet agents should be indicated promptly
and broadly to reduce mortality.

The health care authorities, with the support of the scientific societies, should design a na-
tional program to achieve a substantial impact on mortality due to AMI.

This program should focus on three main issues:

1. A 12-lead electrocardiogram should be performed and interpreted as soon as possible in all
patients with chest pain, including the use of pre-hospital emergency services. A centralized
ECG reading with expert physicians may help those health care centers that lack qualified staff.
2. Rapid reperfusion with thrombolytic therapy and/or angioplasty. Bolus fibrinolytic drugs
are simpler and more effective than streptokinase, yet, they are more expensive. It is very
important to choose an easy-to-administer thrombolytic agent in primary care facilities.

3. The organization of a network to transfer the most severe patients to referral centers
in fully equipped ambulances with trained staff. Possibly, 50% of AMI patients need to be
transferred due to severe congestive heart failure, failed thrombolysis, or recurrent ischemia.
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INTRODUCTION

Acute myocardial infarction (AMI) is an important
cause of hospitalization and death in our country. (1-6)

Recent publications estimate that there are more
than 30,000 hospitalizations per year in Argentina due to
STEMI (ST-segment elevation myocardial infarction). (2)

At present, its treatment focuses on attempting
early reperfusion following thrombotic occlusion of
an artery. (7, 8)

While primary angioplasty is the chosen treatment
for STEMI in our country and around the world, most
acute care hospitals lack the possibility of performing
it within 24 hours. Primary angioplasty is available in
only 25% of the hospitals in the United States. (9) In
our country, this percentage is probably lower.

Thrombolysis (TL) is the most common form of
reperfusion therapy.

Mortality rate remains at around 10% for inpatients
with STEMI, (1, 3-6), according to the information
presented recently (10, 11) (Table 1). This is so at
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TL Thrombolytic

TPA Tissue Plasminogen Activator

least in the centers we have data from; however, global
mortality rate may be higher, especially if one includes
those who die before reaching hospital.

The fact that only half of the inpatients have access
to reperfusion in the surveyed centers certainly affects
this high mortality rate.

On the other hand, when correlating the estimates
of infarction with TL sales —considering that our
country uses streptokinase (SK) almost exclusively—,
we notice that many of the infarctions do not receive
reperfusion therapy. (12)

The aim of this article is to discuss behaviors and
health policies that can reduce myocardial infarction
mortality in the population.

DISCUSSION

Pre-hospital emergency services

The early stage of STEMI is a critical period, with high
mortality rate. A pre-hospital emergency system plays
a key role in diagnosis, triage, and therapeutics.
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Table 1. Mortality due to AMI in Argentina

e SAC Registry - 1987 11.9%
e SAC Registry - 1991 10.6%
e SAC Registry - 1996 9.9%
e SAC Registry - 2000 11.4%
¢ SAC Registry - 2003 10.1%
¢ SAC Registry - 2005 12.6%
e FAC Registry - 2002-2005 8%

e Coronel Suérez Registry - 1995-2005 9%

e Hospital Ramos Mejia Bs. As. - 1998-2007 12.4%
e Registro Epicardio [Epicardial Registry] - 2006-2008  7.2%

Ambulance service has a crucial role, so it should
not be considered just a means of transport. Its equip-
ment should include defibrillators, and, ideally, the use
of remote ECG transmission systems. Pre-hospital
thrombolysis is very attractive, mainly in large cities
and/or long distances to hospital.

Several works have demonstrated it is helpful in
achieving a significant mortality reduction, especially
when this treatment is started within 2 hours. (13-17)

In the recent Guidelines of the Argentine Society of
Cardiology, pre-hospital thrombolysis is included as a
Class I recommendation, with the use of a fibrin-spe-
cific bolus thrombolytic agent, if primary angioplasty
cannot be performed within 90 minutes in high-risk
infarctions. (18)

Reperfusion therapy

Primary angioplasty is the ideal treatment for AMI
patients. In the case of hospitals lacking the means
to perform it, patients should be referred for primary
angioplasty if it can be performed within 2 hours of
patient’s arrival. In the case of infarction with high
risk for ischemia and low risk for bleeding, the transfer
window is reduced to 90 minutes. (19)

When these therapeutic transfer windows cannot
be achieved, the treatment of choice is thrombolysis.

In our country, many fewer patients than those
who require it receive TL. (12) Its causes are multiple.

According to the available records, a considerable
number of patients does not receive treatment due to
late arrival and/or delayed diagnosis.

Other cases probably relate to the fear of cerebral
hemorrhage, especially in the elderly. However, throm-
bolytic therapy in patients > 75 years of age offers clear
benefits, since mortality rate without reperfusion is
very high in this group. (20)

When the infarction occurred several hours ago,
efficacy of pharmacological reperfusion is lower; nev-
ertheless, if this were the only therapy available, it
could be used in patients with clear evidence of evolv-
ing ischemia.

Which thrombolytic agent to use?

The debate about the benefits and disadvantages
of fibrin-specific TL includes the efficacy (mortality
reduction), the risk (increase of intra-cerebral hemor-
rhage), and the difference in cost, which has been an
important determinant factor for the use of SK in our
country. (21)

The GUSTO-1 trial showed an absolute mortal-
ity reduction in patients treated with TPA versus
SK -6.3% vs 7.3%—, which was considered enough to
include TPA as first choice therapy in the American
guidelines; however, this lead to a significant increase
of hemorrhagic strokes (about 40%). (22)

In a registry of our own population —with all the
limitations a retrospective registry may have-, it
seems that there is a trend towards lower mortality
with fibrin-specific TL, although not statistically sig-
nificant. (23)

Anyway, a center that does not offer angioplasty
should have at least a small stock of fibrin-specific TL
to use in patients with a contraindication to strepto-
kinase, who are the ones who received it at some point
in their lives. (24)

These more powerful lytic drugs may also be used
in patients with extensive infarctions and low risk
for bleeding: patients who are young, normotensive,
with no history of cerebro-vascular disease and no
low weight.

The current recommendation included in the 2008
European Guidelines is about fibrin-specific TL. (19)

The 2009 Guidelines of the Chilean Society of
Cardiology about the treatment of AMI recommend
the use of tenecteplase as chosen thrombolityc agent
to replace streptokinase, because of its enhanced lytic
efficacy and its easy of use in bolus. (25)

However, more important than choosing the
thrombolytic agent at this moment, in our country, is
administering it within the therapeutic window in all
the patients who reach hospital with STEMI.

What to do after thrombolytics?

Hospitals in which angioplasty is not available should
be part of a network with tertiary care hospitals to
allow for the transfer of some of the patients after
having received thrombolytic therapy; this requires a
health organization that includes an efficient transfer
service and a network for referrals —even to different
subsectors— with a central coordination.

In our country, we have little information about
transfer of patients with AMI in progress. A very recent
publication addresses this issue in the context of the
city of Buenos Aires. (26) It is difficult to know if this
experience of transfers with no major complications can
be repeated within the country, where transfer times
are considerably longer.

Today, unstable patients with shock and also pa-
tients with ineffective thrombolysis are considered
clear indications of immediate transfer after TL.
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Pharmacological thrombolysis evolution should be
assessed in the patient’s bedside with clinical symp-
toms and ECG findings. (27, 28) When ST segment
elevation did not lower more than 50% in the worst
derivation, there is a strong indication of rescue an-
gioplasty in large infarctions, and, if possible, within
12 hours. (29, 30) However, even without firm data,
we believe that it is still difficult to perform rescue
angioplasty in our country, due to lack of coordination
among sectors and inadequate transfer system.

Other groups that require immediate angiography
include patients with suspected coronary reocclusion,
hemodynamic instability, or severe heart failure.

Finally, even with more limited evidence, the Eu-
ropean Society of Cardiology recommends possible
angiography and angioplasty before hospital discharge
in patients who had successful thrombolysis. (19) The
TRANSFER-AMI trial, which was published recently,
also advocates in that sense; it achieved a reduction of
recurrent ischemia as a result of early transfer of pa-
tients after TL, but with no decrease in mortality. (31)

About this issue, the recent Argentine consensus
concluded that indication for angiography after throm-
bolysis is limited to rescue angioplasty, post-infarction
angina, and heart failure, so it is not recommended in
all patients after thrombolysis. (18)

Concomitant therapy

The centers that lack the means to perfor primary
angioplasty should make sure of using all accepted
antithrombotic resources, even at the risk of increased
bleeding events. In this regard, all patients treated or
not with TL should receive anticoagulation and platelet
antiaggregation therapy. If the thrombolytic therapy
was SK, fondaparin, enoxaparin, or non-fractionated
heparin can be used for anticoagulation, the first one
showing apparent advantage of reduced bleeding. (19)

If the thrombolytic agent was fibrin-specific, enoxa-
parin is the accepted drug, and if this is not available,
non-fractionated heparin should be used.

All patients should receive dual antiplatelet therapy,
whether or not they have received TL, and clopidogrel
should be used with loading dose in patients < 75 years
of age, whereas clopidogrel for patients > 75 does not
include loading dose. (19)

Table 2. AUGE Plan from Chile

Period

Patients

Mortality

Use of thrombolytic agents
Primary angioplasty

Rescue angioplasty

Data from quote 35.

01/01/2001 to 01/30/2005

Health care regionalization

The creation of a regional network of hospitals with
different levels of care is very important. This is
clearly highlighted in the recent update of the ACC/
AHA Guidelines, where the development of this kind
of system in each community is considered a Class I
recommendation. (32)

This network and the use of appropriate communica-
tion allow for direct transfer of patients from the ambu-
lance to the cath service in cases of primary angioplasty,
which skips the emergency room and hospitalization
steps. These behaviors may result beneficial. (33)

Health policies in myocardial infarction

The design of appropriate public health policies is the
most important factor to reduce mortality due to AMI.

Probably, the closest example of Chile may be use-
ful to us.

The AUGE plan (Spanish initials for Universal
Access with Explicit Guarantees in Health) came into
force in Chile on July 1, 2005. (34)

Asregards AMI, the plan ensured completion of an
electrocardiogram (ECG) with central interpretation
for all patients with chest pain, and rapid admin-
istration of TL, in addition to other measures such
as adjuvant medication, coronary angiography, and
angioplasty.

Its results were recently published for the first time
(35) (Table 2).

In a group of ten (10) participating hospitals there
was a significant mortality reduction —from 12% to
8.6%— from the pre-AUGE (2001-2005) to the post-
AUGE (2005-2006) periods.

This was the result of a 50-60.5% increase in throm-
bolysis, and also due to improved primary and rescue
angioplasty, and to better drug therapy.

This experience may be applied in our country with
a comprehensive plan for the treatment of AMI, which
-as in the case of Chile- should include the following:
— ECG should be performed as soon as possible, and

remote interpretation should be available when it

is not possible at the local level.
— Early administration of TL in the first hospital that
receives the patient, when primary angioplasty is

07/01/2005 to 12/31/2006

2,623 924

12% 8.6% < 0.003
50% 60.5% < 0.001
2.3% 7.3% < 0.001
4% 7% < 0.001
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not performed in that hospital. In the case of small
centers with little experience in TL, bolus throm-
bolytic therapy seems to be a good choice due to its
simplicity, but the difference in cost with the SK
will surely make it difficult to implement.

— A global network of public and private providers
that allows for the transfer to tertiary-care centers,
at least of the most severe patients. This should be
part of a previous planning, and should not be de-
cided upon emergency. Fully equipped ambulances
with trained professionals are required.

— Finally, the application of approved drugs to all
patients, including aspirin, clopidogrel, and anti-
coagulants. Within the anticoagulants, fondaparin
and enoxaparin have the advantage of being easy
to use.

CONCLUSIONS

Most STEMI patients are treated in hospitals that do
not have the means to perform angioplasty. To opti-
mize their treatment, we must resort to the early and
extensive use of thrombolytic agents. It is necessary to
organize a network so that all the primary care centers
are related to some tertiary care provider and have an
efficient transfer system.

We must be aware of the reality in our country
through extensive records that include the largest pos-
sible number of primary care centers which, in general,
have not been reviewed.

We must use all the accepted therapies, including
the recent additions to the guidelines for the use of
antithrombotic and antiplatelet therapies.

Anyway, the greatest effect on mortality due to
myocardial infarction can only be achieved by means
of public policies that coordinate the diagnosis and
treatment through a network of providers, supervised
by health care authorities and with the broad participa-
tion of scientific societies.

RESUMEN

El infarto agudo de miocardio, un problema de
salud publica

El infarto agudo de miocardio (IAM) es una causa
importante de muerte en la Argentina. La mortali-
dad intrahospitalaria del IAM en la actualidad es de
aproximadamente el 10%, al menos en los centros que
participan en registros.

Su tratamiento esta orientado a la reperfusion de la ar-
teria ocluida con angioplastia primaria o tromboliticos.
Sin embargo, s6lo un pequeno nimero de hospitales
disponen de angioplastia primaria y reciben tromboliti-
cos muchos menos pacientes que los que los requieren.
Para lograr una reduccion de la mortalidad se debe en-
fatizar la pronta y amplia utilizacién de tromboliticos,
anticoagulantes y antiagregantes.

El logro de un impacto trascendente sobre la mortali-
dad del IAM requiere la formulacién de un programa
nacional dirigido por las autoridades sanitarias con el
consenso de las sociedades cientificas. Este programa
deberia concentrarse en al menos en tres puntos:

1. Realizacién rapida e interpretacion del electrocar-
diograma en todos los pacientes con

dolor toracico, que incluya la utilizaciéon de la emer-
gencia prehospitalaria. Una central de lectura con
meédicos expertos puede asistir a los centros de salud
que carezcan de personal capacitado.

2. Reperfusion rapida con tromboliticos y/o angioplas-
tia. En la elecciéon del trombolitico

deben balancearse la sencillez de los tromboliticos en
bolo y su mayor éxito fibrinolitico

versus el alto costo comparado con la estreptocinasa.
El tema de facilitar su aplicacién es muy importante
cuando se piensa en administrar tromboliticos en cen-
tros de baja complejidad.

3. Estructuracién de una red para derivar los casos mas
graves a centros de referencia en

unidades equipadas y con personal entrenado. Es po-
sible que el 50% de los IAM requieran derivacién por
insuficiencia cardiaca grave, fracaso de la trombolisis
o0 isquemia recurrente.
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