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ABSTRACT

Introduction: ischemic heart disease is the leading cause of death worldwide. Initial management in primary
care centers is associated with early recognition of the condition, as well as the implementation of immediate
and effective therapeutic strategies. In this systematic review, the existing empirical evidence was gathered
on the learning needs required by recently received general practitioners for the management of acute
myocardial infarction with ST segment elevation and its respective pharmacological reperfusion strategy in
the primary care of this pathology.

Method: a systematic review of more than 30 articles available from the literature was carried out, including
the recommendations of national guidelines (Argentine Society of Cardiology), international guidelines
(American Heart Association and European Society of Cardiology) as well as the most medical search engines.
relevant for the management of AMI and its pharmacological reperfusion.

Results: in this systematic review, deficits were revealed to include lack of recognition and adequate
treatment of AMI symptoms, delays in care, deficiencies in ECG interpretation, and limitations in training
in emergency procedures. Although there is a general understanding about the use of certain drugs (such
as aspirin and beta- blockers), some physicians are unaware of treatment protocols, also identifying
shortcomings in referral strategies and a limited availability of educational resources.

Conclusions: the crucial role that primary care plays in the early identification and management of STEMI
symptoms is highlighted. To improve primary care, it is suggested to train staff, implement standardized
protocols, and use technology that facilitates diagnosis and treatment. It is essential that health policies
prioritize primary care and promote the integration of services to address STEMI more effectively. There is
great potential to improve care through collaboration between different sectors.

Keywords: Acute Myocardial Infarction; Primary Health Care; General Practitioners; Health Knowledge;
Farmacological Treatment of Myocardial Infarction.

RESUMEN

Introduccion: la cardiopatia isquémica es la principal causa de muerte a nivel mundial. El manejo inicial en
los centros de atencion primaria se asocia al reconocimiento precoz del cuadro, asi como la implementacion
de estrategias terapéuticas inmediatas y eficaces. En esta revision sistematica se reunio la evidencia empirica
existente sobre necesidades de aprendizaje que requieren médicos generalistas recién recibidos para el
manejo del infarto agudo de miocardio con elevacion del segmento STy su respectiva estrategia de reperfusion
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farmacologica en la atencion primaria de esta patologia.

Método: se realizo una revision sistematica de mas de 30 articulos disponibles de la literatura, incluyendo
las recomendaciones de las guias nacionales (Sociedad Argentina de Cardiologia), internacionales (American
Heart Association y European Society of Cardiology) asi como los buscadores médicos mas relevantes para el
manejo del IAM y la reperfusion farmacolégica del mismo.

Resultados: en esta revision sistematica, se revelo que los déficits incluyen la falta de reconocimiento y
tratamiento adecuado de los sintomas del IAM, demoras en la atencién, deficiencias en la interpretacion
del ECG y limitaciones en la capacitacion en procedimientos de emergencia. Si bien hay un entendimiento
general sobre el uso de ciertos farmacos (como aspirina y betabloqueantes), algunos médicos desconocen los
protocolos de tratamiento, identificAndose ademas falencias en las estrategias de derivacion y una escasa
disponibilidad de recursos educativos.

Conclusiones: se resalta el papel crucial que juega la atencién primaria en la identificacion temprana y el
manejo de los sintomas de IAMCEST. Para mejorar la atencién primaria, se sugiere capacitar al personal,
implementar protocolos estandarizados y utilizar tecnologia que facilite el diagndstico y tratamiento. Es
esencial que las politicas de salud prioricen la atencion primaria y promuevan la integracion de servicios para
abordar el IAMCEST de manera mas efectiva. Existe un gran potencial para mejorar la atencién mediante la
colaboracion entre diferentes sectores.

Palabras clave: Infarto Agudo de Miocardio; Atencion Primaria; Médico Generalista; Conocimientos en Salud;
Tratamiento Farmacologico del IAM.

INTRODUCTION

The diagnosis and treatment of acute myocardial infarction (AMI) begins at the point of first medical contact,
which is defined as the point at which the patient receives primary care from a professional in a prehospital
(usually outpatient) setting. Early recognition of ST-segment elevation AMI is necessary to implement effective
reperfusion treatment in order to avoid complications and reduce morbidity and mortality since cardiovascular
disease remains the leading cause of death worldwide. 23

In primary care for AMI, it is essential to recognize symptoms quickly and activate reperfusion processes.
Timely and effective care at this stage makes a difference, improving patient survival.®59

The importance of identifying and treating AMI appropriately lies in the fact that it is a serious medical
condition that can be life-threatening if not addressed quickly and effectively. Identifying the symptoms of AMI
and acting promptly can mean the difference between life and death. %

The inability of general practitioners to correctly diagnose and treat AMI is a complex issue involving factors
such as academic training, clinical practice, and even the health facility where they work. A lack of resources
or poor infrastructure can hinder proper diagnosis. %12

In a study by the Jordan University Hospital in Malaysia, 60 % of participants had a bachelor’s degree; a survey
was conducted to assess healthcare professionals’ knowledge of managing acute myocardial infarction (AMI) in
a hospital setting. 343 Most of them demonstrated knowledge and experience in this field. For example, 63,1
% of respondents recognized that an electrocardiogram (ECG) is essential for diagnosing and locating AMI. In
addition, 41,54 % of participants could interpret the ECG to detect ST segment elevation correctly.®

The study also revealed that 60,54 % of participants understand that patients with myocardial infarction
should receive long-term treatment with aspirin, beta-blockers, statins, and ACE inhibitors. Furthermore, 47,21
% knew that if a patient develops sinus bradycardia after an AMI, physicians should increase the heart rate with
atropine only if the patient is hemodynamically stable. Although healthcare professionals generally know AMI
management, many lack fundamental skills and experience.

The emergence of new technologies highlights the need for a deeper understanding of AMI, its diagnosis,
and treatment techniques.:'® Specifically, hospitals in developing and developed countries do not yet have
full access to these advanced technologies for treating AMI. " Limited access to educational resources prevents
professionals from improving their knowledge and providing effective treatment.? The research found that, of
65 healthcare professionals surveyed, 78,46 % agreed that the scarcity of educational resources limited their
ability to receive additional training in AMI management.

While most have basic knowledge, it is clear that they need to deepen their understanding of various
interventions and management techniques. This study revealed that 47,69 % of the 65 respondents did not know
that AMI is caused by a complete occlusion of the coronary vessels resulting from a thrombus, which is reflected
in ST-segment elevation on the ECG. However, the study also found that, in general, these professionals had a
good knowledge of pharmacological interventions. Therefore, training should focus on collaboration, access to
technology, performing emergency procedures, and understanding lifestyle modifications and therapies.
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In another study on medical education after COVID-19 and the rise of the online learning era, medical
educators sought remote teaching methods to provide solutions that allowed teaching to continue during the
COVID-19 pandemic. Cardiovascular learning involves the acquisition of knowledge and skills that are typically
based on contact learning. However, there are significant gaps in the published literature on the feasibility,
effectiveness, and learning outcomes of different remote learning methods.

A study conducted in the Merseyside region of England revealed that, out of 150 physicians, only 82 % were
able to correctly diagnose AMI from ECG interpretation. This indicates the need for ongoing training for these
professionals. Finally, all primary care facilities should have ECG centers, including those located in remote
areas.®"

As the first point of contact, general practitioners must know when to refer a patient with chest pain.
Physicians must have ECG monitoring and interpretation skills. Therefore, it is recommended that these skills
be taught in the undergraduate curriculum.

A performance assessment was conducted of 771 candidates aspiring to enter directly into the Hospital
Clinical Medicine Residency Program at FMRP-USP. This assessment was carried out in a simulated AMI setting,
with the participation of professional actors and medical evaluators, using a standardized checklist. The average
age of the participants was 25 years (range 24 to 27), and 58 % were men. The vast majority (90 %) were newly
graduated physicians, 71 % had graduated less than a year earlier, and 19 % between one and two years earlier.
In addition, 66 % of the candidates came from public universities.

Regarding the specific actions on the checklist associated with treatment, the following results were
observed: 83 % of applicants requested ECG monitoring, 57 % indicated the insertion of a peripheral venous
access device, 95 % administered acetylsalicylic acid, 80 % added a second antiplatelet agent (P2Y12 inhibitor),
66 % administered sublingual nitrates, and 71 % administered intravenous morphine for pain control. Sixty-nine
percent correctly identified the diagnosis of STEMI, while 28 % recognized the infarction but did not mention
ST-segment elevation. The duration of pain was recorded by 71 % of applicants.

Most applicants (63 %) recognized the need to transfer the patient for reperfusion, although only 19 %
specified the reason for transfer (reperfusion therapy), and 18 % did not mention the need for transfer at all.
Only 25 % insisted on transfer to a tertiary center, even if no beds were available after the actor’s intervention.
Four percent of callers waited for myocardial necrosis markers before deciding on the treatment to follow.

Another study, which interviewed 97 patients who suffered an acute myocardial infarction, revealed that
only 33 % were hospitalized immediately, while 67 % had to go to several units before being admitted. Among
the main reasons for not being hospitalized, it was noted that doctors did not identify the diagnosis, sending
patients home. In addition, when standardized questionnaires were administered to medical students, it was
found that only 22 % knew how to assist patients with myocardial infarction.

Pharmacological reperfusion strategies
The latest Argentine Consensus highlights several barriers that hinder early reperfusion in patients with
STEMI:

e Time to PCM (First Medical Contact): patients must recognize the symptoms of an AMI and know
how to contact the emergency services. To facilitate this communication, a single telephone number and
trained personnel should be implemented.

e Delay in diagnosis: the diagnosis should be made in less than 10 minutes from the patient’s arrival
at the institution. This requires electrocardiographs in ambulances and a priority admission system in
emergencies to attend to suspected AMI cases quickly. ECG teletransmission before hospitalization can
speed up management and increase the likelihood of timely reperfusion.

e Delay in reperfusion treatment: this time reflects the efficiency of the healthcare system and
is a predictor of clinical outcomes. A shorter time to reperfusion treatment is associated with better
outcomes, including less myocardial necrosis and lower mortality.

Summary of recommendations for the management of STEMI
This set of recommendations seeks to improve the management and prognosis of patients with STEMI,
prioritizing rapid and effective interventions.

1. Immediate Electrocardiogram: all adults with acute chest pain should undergo a 12-lead ECG
within the first 10 minutes to detect STEMI and allow for early reperfusion therapy.

2. Immediate Aspirin: to reduce mortality and morbidity, it is recommended that 150-325 mg of
aspirin be administered orally or 250-500 mg intravenously to all adult patients with chest pain consistent
with STEMI, even if they arrive late.

3. Reperfusion therapy: early reperfusion therapy should be implemented in patients diagnosed with
STEMI within 12 hours of symptom onset.

4. Preference for PTA: this should be preferred over fibrinolysis for those who can receive primary
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angioplasty (PTA) in less than 120 minutes.

5. Fibrinolysis if PTA is unavailable: if PTA cannot be guaranteed within 120 minutes, immediate
fibrinolysis should be administered.

6. Late reperfusion: late reperfusion therapy (preferably PTA) should be considered for patients who
present more than 12 hours after symptom onset and have hemodynamic decompensation.

7. Prehospital fibrinolysis: in patients with STEMI diagnosed by mobile emergency services, immediate
prehospital fibrinolysis is recommended if ATCp cannot be guaranteed within 120 minutes.

8. Transfer to treatment centers: patients who cannot receive ATCp or prehospital fibrinolysis should
be transferred to centers where appropriate treatment can be administered.

9. Rescue ATC: in patients without reperfusion criteria after fibrinolysis, immediate referral for
rescue ATC should be made.

10. Do Not Repeat Fibrinolysis: if there are no reperfusion criteria, a new dose of fibrinolytic should
not be administered, as this increases the risk of bleeding.

11. Pre-Discharge Echocardiogram: an echocardiogram is recommended for all patients with STEMI
before discharge to assess the size of the infarction and ventricular function.

12. Chronic Aspirin: low-dose aspirin therapy is suggested for patients with coronary artery disease to
prevent new events.

13. High-intensity statins: high-intensity statins are recommended to reduce the risk of cardiovascular
events in patients with cardiovascular disease.

14. Smoking cessation: patients should be asked about their tobacco use and offered effective smoking
cessation interventions, given their high risk after an AMI.

An uncomplicated STEMI occurs without signs or symptoms of acute heart failure, mechanical complications,
or significant arrhythmias. After electrocardiographic confirmation of ACS with ST-segment elevation, the
emergency services should be activated, according to each individual scenario at the first point of contact.
General management measures include:

e Place the patient in complete rest with the head elevated and, if possible, weigh them beforehand.

e Monitor vital signs: blood pressure, heart rate, and oxygen saturation. Non-invasive blood pressure
monitoring every 5 minutes, monitoring with the possibility of defibrillation or electrical cardioversion

e Insert at least two peripheral intravenous lines with a 16 G or 18 G Abbocath, avoiding flexion of
the elbow (antecubital line), preferably in the left forearm. Avoid placing a central intravenous line,
intramuscular line, or Foley catheter.

e Blood sampling for routine laboratory tests without delaying the start of treatment or transfer.
All patients are advised to request a complete blood count, glucose, urea, creatinine, liver profile,
lipid profile, coagulation profile, glycosylated hemoglobin, blood type and RH factor, troponin, CPK-MB
(in the absence of troponin). The reperfusion strategy chosen for each patient will depend on the time
of symptom onset, the availability of resources at each center or network, and the estimated time to
reperfusion

Delays in reperfusion

Inicio del dolor - Consulta (primer contacto médico) Diagndstico Reperfusion efectiva (fibrinoliticos
o0 ATCp)
RETRASOS POTENCIALES: RETRASOS POTENCIALES [SEGUN ESTRATEGIA
- no reconocer los sintomas ELEGIDA):
-tiempo hasta el 1° ECG (MEMOR a 10 minutos) - tiempo hasta inicio de fibrinoliticos-
-interpretacion correcta del ECG tiempo para derivacion:

llegada de |a ambulancia

tiempo de traslado

tiempo hasta la llegada del equipo
intervencionista al centro receptorty
ATCp*o ATC de rescate®

tiempo hasta la ATCp

Demoras del paciente Demoras del sistema de salud

Figure 1. Delays in care at the IAMCEST
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Diagndstico en ﬁ Diagnéstico en

. Diagnéstico en ﬁ
centro sin ATCp centro con ATCp

servicio de ER

< 60 min de traslado
<120 mina ATCp

> de 12 h de dolor persistente
Shock cardiogénico/TAS < 90
mmHg sostenida
Contraindicacién para FBL

Transferencia inmediata

Fibrinoliticos Angioplastia

Figure 2. Algorithm for reperfusion therapy decision. PCl: primary coronary intervention; ER: emergency room; FL:
fibrinolytics; SBP: systolic blood pressure

Tiempo Obijetivo
PCM al diagndstico (ECG) <10 min
Tiempo desde el llamado al SEM hasta |a llegada del SEM 215 min

Méaxima demora prevista entre el diagnostico de IAMCEST y ATCp (paso de la guia) para elegir entre
una estrategia de ATCp o fibrindlisis

Considerar tiempo de traslado < 60 min
Para pacientes que tienen su PCM en SEM o en centros sin ATC, y van a ser trasladados para una
estrategia de ATCp, el tiempo de traslado deberd ser

Para pacientes que se presentan espontaneamente a un centro con hemodinamia, el tiempo desde el 290 min, ideal =

£ 120 min

= 60 min

PCM a la cuerda 60 min
Tiempo desde el ingreso a centro sin ATC hasta la salida al centro con ATC (DIDO) < 30 min
Tiempo maximo desde el PCM en centro sin ATCp v la administracion de FBL <10 min
Méaxima demora desde el inicio de los FBL hasta la angiografia (si la FBEL fue exitosa) 2-24h

Figure 3. Recommended times for treating patients with STEMI

METHOD

During the first stage, a protocol was developed to ensure the method’s transparency. This protocol was
presented to and approved by the committee responsible for this task. A systematic review of the available
literature was carried out, including recommendations from national (Argentine Society of Cardiology) and
international (American Heart Association and European Society of Cardiology) guidelines, as well as the most
relevant medical search engines for the management of AMI.

A systematic review of the available literature was conducted, including recommendations from national
guidelines (Argentine Society of Cardiology), international guidelines (American Heart Association and
European Society of Cardiology), and the most relevant medical search engines for managing AMI by primary
care physicians. More than 15 articles were found on deficits in treating STEMI in primary care, and more than
24 000 articles on pharmacological approaches.

RESULTS

This systematic review revealed that the deficits presented by newly graduated physicians in the management
of acute myocardial infarction (AMI), according to the text, are as follows: There is a lack of ability to identify
the symptoms of AMI. One study showed that only 22 % of the physicians surveyed could correctly identify an
AMI. However, some have basic knowledge about the importance of the electrocardiogram (ECG); a significant
percentage do not know how to correctly interpret it to detect ST-segment elevation, which is crucial for
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diagnosing AMI. Many physicians lack skills and experience in performing emergency procedures related to
AMI treatment. While there is a general understanding of the use of certain drugs (such as aspirin and beta-
blockers), some physicians are not familiar with long-term treatment protocols or the appropriate interventions
based on the patient’s condition.

A lack of educational resources and continuing education has been identified as a significant barrier limiting
physicians’ ability to improve their knowledge and skills in AMI management. Problems with response times,
from diagnosis to administration of reperfusion therapy, have been identified, which can negatively impact
morbidity and mortality. Many physicians do not adequately specify the need to transfer patients to centers that
can perform advanced treatments. A significant percentage do not understand that AMI is caused by complete
occlusion of the coronary vessels, underscoring the need for more robust training in this area. This highlights
the need for significant improvement in training newly graduated physicians in the management of AMI.

DISCUSSION

There are significant gaps in the published literature on the doctors who graduated during the pandemic
regarding the feasibility, effectiveness, and learning with different remote methods. This is a critical point for
reflection for the next generations of doctors who will graduate during this period.

Another point is that students and physicians must strengthen their knowledge. That is, they must consider
that this is a recurring pathology in everyday life and that it is also horizontal to several others. It is of great
importance to know how to manage it well, regardless of whether cardiology is the professional’s vocation or not.

CONCLUSIONS

The crucial role of primary care in the early identification and management of STEMI symptoms is highlighted,
as well as how strengthening primary care could improve health outcomes. The lack of adequate resources and
protocols in primary care can contribute to delays in diagnosis and treatment, which increases associated
mortality and morbidity.

Some strategies to improve primary care include training staff, implementing standardized protocols,
and using technology to facilitate diagnosis and treatment. Health policies must prioritize primary care and
promote the integration of services to address STEMI more effectively. Policymakers, health professionals, and
the community must collaborate to close gaps in primary care and improve outcomes for patients with STEMI.
Effective interventions and collaboration between different sectors have great potential to improve care.
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