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ABSTRACT

Background: Information on the management of the ST-segment elevation acute myocardial infarction (STEMI) in rural areas of
Argentina is scarce.

Objective: The aim of this study was to learn the availability and use of diagnostic and therapeutic resources for STEMI care in rural
medical centers of Rio Negro province.

Methods: A structured, open-ended telephone survey was conducted to on-call doctors from the 8 hospitals of the Southern Line, all
of them between levels of care 2 and 4 (without intensive care units).

Results: STEMI patients are attended by general practitioners, who -in half of the cases- have no specialists available to consult the
ECG. In general, they do not have systematics or referral networks. Although referrals involve more than 2 hours, streptokinase is
unavailable in most of the centers studied. Half of referrals are to cities that do not have interventional cardiology units for patients
without medical coverage.

Conclusion: The organization and availability of resources for STEMI patients is scarce in rural areas of Rio Negro province.

Key words: ST-elevation myocardial infarction — Myocardial infarction/Epidemiology — Surveys and questionnaires — Telephone -
Rural population - Argentina

RESUMEN

Introduccion: Es escasa la informacién del manejo del infarto agudo de miocardio con supradesnivel del segmento ST (IAMCEST)
en zonas rurales de nuestro pais.

Objetivo: Conocer la disponibilidad y utilizacién de recursos diagndsticos y terapéuticos en la atencién del infarto agudo de miocar-
dio con supradesnivel del segmento ST en centros médicos rurales de la provincia de Rio Negro.

Material y métodos: Se realizé una encuesta telefénica, estructurada, de respuesta abierta, a médicos de guardia de los 8 hospitales
de la Linea Sur, todos de nivel entre 2 y 4 (sin reas intensivas).

Resultados: Los casos con infarto agudo de miocardio con supradesnivel del segmento ST son atendidos por generalistas, que en
la mitad de los casos no tienen con quién consultar los electrocardiogramas. En general, no cuentan con sistemaéticas ni redes de
derivacién. A pesar de que el 75% de los centros tienen més de 2 horas de derivacién, la mayoria no disponen de estreptoquinasa. La
mitad de las derivaciones son a ciudades que no disponen de hemodinamia para casos sin cobertura.

Conclusién: Es escasa la organizacion y la disponibilidad de recursos en la atencién del infarto agudo de miocardio con supradesnivel
del segmento ST en zonas rurales de la provincia de Rio Negro.

Palabras clave: Infarto del Miocardio con Elevacién del ST - Infarto del miocardio / epidemiologia - Encuestas y Cuestionarios -
Teléfono - Poblacién Rural — Argentina

Abbreviations

Mv Mechanical ventilation SK Streptokinase
AMI Acute myocardial infarction MICU Mobile intensive care unit
STEMI ST-segment elevation myocardial infarction
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INTRODUCTION

Cardiovascular diseases are still the leading cause of
death in Argentina, with an annual age-adjusted rate
of 180.67/10,000 inhabitants, and acute myocardial
infarction (AMI) is the second cause as an individual
entity. (1) Learning about the forms of presentation,
timing and management of patients with ST-segment
elevation acute myocardial infarction (STEMI) is not
only of academic interest, but also represents an essen-
tial information for planning public health actions. Re-
cently, a nationwide, multicenter survey reporting on
these aspects has been carried out. (2) However, despite
the enormous effort of the project, its representative-
ness has been questioned, since although 20% of all
medical institutions in the country participated, the
survey would reflect the activity of those with greater
academic or community motivation. It is likely that the
urban medical centers that did not participate are sec-
ondary hospitals, without cardiologists, and unrelated
to the projects of the scientific societies. (3) Even more
distant from the registries are rural environments —
almost 10% of the population of our country—, about
which there is practically no information about AMI
management. (4)

Information from two studies conducted in urban
centers is available in the province of Rio Negro: sev-
eral cities with intensive care units that participated
in the ARGENIAM-ST registry, and the REGIBAR
study in the city of Bariloche. (5) However, as is the
case in the rest of the country, no data from rural areas
are available. The province of Rio Negro has 638,645
inhabitants, and 82,675 of them (12.9%) are living in
rural areas. The Southern Line is a succession of small
towns located around the railway line that crosses the
province and joins Bariloche with San Antonio Oeste,

and includes from Ingeniero Jacobacci —the most popu-
lated town- with 6,261 inhabitants to Pilcaniyeu with
823 inhabitants. (6) Along the Southern Line, there are
8 hospitals exclusive for patients from these towns and
surrounding scattered rural areas.

The purpose of this survey was to learn about the
availability and use of diagnostic and therapeutic re-
sources in the management of STEMI in the medical
centers of the Southern Line of Rio Negro.

METHODS

A descriptive, cross-sectional study of a structured, open-end-
ed telephone survey to on-call doctors from the 8 Southern
Line hospitals, including the only zonal hospital (Jacobacci)
and the 7 area hospitals (Pilcaniyeu, Comallo, Maquinchao,
Los Menucos, Sierra Colorada, Ramos Mexia, and Valcheta)
was performed during October 2018. All the hospitals have
levels of care between 2 and 4 (Figure 1), which means that
none of them have intensive care units. Questions included
the available diagnostic and therapeutic resources and their
use for the management of STEMI patients, including data
of referrals to tertiary care centers, during 2018. Data were
expressed as absolute values of frequencies and percentages
for statistical analysis.

Ethical considerations

Since this was a study based on an intervention in the sys-
tem -and not on the individual patient- an informed consent
was not requested.

RESULTS

Acute myocardial infarction cases are always treat-
ed by general practitioners. Table 1 summarizes the
demographic and geographic characteristics of the
towns surveyed, and the hospital structure involved

Fig. 1. Map of Rio Negro
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in the initial AMI care. Only 2 centers have a rela-
tively organized referral system (Los Menucos and Si-
erra Colorada, with General Roca, which means 24/7
contact with cardiologists and preactivation of inter-
ventional cardiology). All hospitals have 24-hour ECG
availability. Online consultation is available in 50% of
the hospitals, with a cardiologist available 24/7 to read
the ECG and organize the initial management, al-
though it does not necessarily function as a network.
Only one hospital (12.5% of the total) utilizes treat-
ment systematics. Troponin assessment is unavail-
able in 75% of the hospitals, and of the two hospitals
that do have it, one usually has no test kits. Although
referral time is >120 minutes in 75% of the centers,
streptokinase (SK) is unavailable in 85% of them. Ta-
ble 2 summarizes the aspects associated with throm-
bolysis and referral. Only 2 centers have recently ac-
quired SK (last 12 months). Only 1 hospital has used
it, but not in 2018. Table 3 describes the indication
for adjuvant treatments. Fifty percent of the hospitals
refer to Bariloche and San Antonio Oeste, where an-

gioplasty is unavailable for hospital cases (most of the
cases on the Southern Line). All the hospitals (100%)
have an ambulance with a defibrillator available 24/7,
but only one has a mobile intensive care unit (MICU)
ambulance with mechanical ventilation (MV).

DISCUSSION
The findings of this survey suggest that in this rural
area of our province, initial management of AMI is al-
ways performed by general practitioners who -in half
of the cases- have no specialists available to consult
the ECG. These hospitals do not have systematics or
referral networks, most of them do not have strepto-
kinase, and half of the referrals (with more than 120
minutes transfer) are to cities where primary angio-
plasty is unavailable for patients without medical cov-
erage. As far as we could find out, these are the first
data published in Argentina about AMI management
in rural areas that are more than 100 km away from
urban centers.

Should thrombolysis be performed in these rural

Table 1. Demographic and geographic characteristics of the towns surveyed and hospital structure involved in the initial ST-segment elevation acute myo-

cardial infarction care (*according to Google Maps)

Pilcaniyeu Comallo Jaccobaci Maquinchao Los Menucos Sierra Ramos Mexia Valcheta
Colorada

Population 889 3,201 6,261 2,494 5,187 1,542 1,214 1,214
Nearest town Bariloche Bariloche Bariloche Bariloche G. Roca G. Roca SAO SAO
Distance (km)* 82 119 210 300 290 296 221 221
Time (min)* 82 135 240 300 250 240 146 146
Level of care 3 3 4b 3 3 3 2 2
Physician attending AMI Generalist Generalist Generalist Generalist Generalist Generalist Generalist Generalist
patient
ECG yes yes yes yes yes yes yes yes
Cardiologist in the town no no no no no no no no
Online consultation no no yes (Cipolletti) no yes (G. Roca)  yes (G. Roca) yes (SAO) yes (SAO)
With systemics no no no no no yes no no
Troponin no (no no yes no no no no (no no (no

laboratory) laboratory) laboratory)
Defibrillator yes yes yes yes yes yes yes yes

SAO: San Antonio Oeste.
Table 2. Aspects associated with thrombolysis and referral
Pilcaniyeu Comallo Jaccobaci Maguinchao Los Menucos Sierra Ramos Mexia Valcheta
Colorada

Thrombolysis: Available?  Yes (for the no yes no no no no no

last month)
Thrombolysis: Is it used?  Not used yet no Not regularly no no no no no

(not this year)

Ambulances 24/7 yes yes yes yes yes yes yes yes
Ambulances with DF yes no yes yes yes yes yes yes
MICU* no no no yes no no no no

* MICU: Mobile intensive care unit (with DF, MV) DF: Defibrillator. MV: Mechanical ventilation
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centers that are more than 120 minutes away from
tertiary care hospitals? If the patient is in the appro-
priate time window and referral takes more than 120
minutes, fibrinolysis in the first health center is IA
recommendation for the SAC consensus. Therefore, it
should have been considered in 75% of the Southern
Line hospitals.

Acute myocardial infarction has been selected by
the World Health Organization as an indicator to
monitor the quality of health care, using certain as-
pects such as belonging to a network and proper time
to reperfusion. (7)

If we analyze these parameters, there is a remark-
able difference in the province of Rio Negro between
published results and our registry on rural hospitals.
To compare both registries, it is essential to take into
account that the study methodologies are very differ-
ent. Considering these limitations, the reperfusion
rate for STEMI patients reported in the ARGENIAM-
ST study was 83.5% (78% with primary angioplasty),
55.8% in the population-based REGIBAR study in-
volving all the centers in the city of Bariloche, and ac-
cording to the doctors on call, in this registry of rural
centers there was no indication for thrombolysis dur-
ing 2018. These figures suggest a quality gradient as
far as STEMI management is concerned.

From the institutional viewpoint, the Provincial
Law of Rio Negro No. 5092 -passed unanimously and
promulgated in January 2016- establishes that all
Area Program hospitals, under the provincial Minis-
try of Health, regardless of their level of care, must
have fibrinolytic drugs in order to ensure immediate
care for acute myocardial infarction, ensuring the pro-
vision of such drugs. It also establishes that ongoing
training on early diagnosis and timely AMI treatment
should be included into the annual training scheme.
Reality shows that, at the time of this survey, almost
none of the statements in this law were being com-
plied with.

It is likely that improvement in STEMI patients’
management in the rural area evaluated will require
referral networks, as those created by Hospital El
Cruce in Buenos Aires (8), by the Provincial Network
for the Management of Acute Myocardial Infarction
(RAPIAM) in the province of La Rioja, and by Ferrante
et al. in 6 hospitals of Argentina (9), among other pro-
jects. To be considered as such, a network requires the
incorporation of ECG readings by telemedicine, adapt-
ing ambulances, activating the interventional cardiol-
ogy team from the referral site, referral monitoring
from the receiving center, training general practition-
ers to perform fibrinolysis in case the estimated de-
lay to primary angioplasty is more than 90 minutes
(which would be the case in almost all the Southern
Line centers). In addition, standardized systematics
should be available, with cardiologists as leaders of
the network and the commitment of the health au-
thorities with this provincial-level organization.

This survey has many limitations. The disadvan-
tages of this type of survey have been extensively de-
scribed (10), the recall bias being particularly high-
lighted. The survey was not validated. It should also
be considered that other rural areas in Argentina may
not be similar to this one, so the generalization of
these results should be done cautiously.

CONCLUSION

STEMI patients in this rural area of Rio Negro prov-
ince are initially attended by general practitioners,
who usually have no systemics, assistance, or refer-
ral networks. Although referrals in 75% of the cent-
ers take more than 2 hours, SK is unavailable in most
of them, and use of thrombolysis is anecdotal. Half of
the referrals are to cities where angioplasty is unavail-
able for patients without medical coverage. In order to
solve this management deficit for STEMI patients, the
creation of health care networks should be considered.
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