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ABSTRACT 

Background: Acute myocardial infarction (AMI) is a high incidence heart disease with impact on 

hospital morbidity and mortality, common cause of admissions and care in emergency units.  

Objective: To describe the annual behavior of AMI.  

Methods: Analytical observational study in 1253 patients admitted for AMI in the period 01/01/2018 to 

31/12/2021, at the Saturnino Lora Hospital in Santiago de Cuba. The following variables were used: age, 

sex, hospital stay, discharge status, use of homeopathic formulations, and location of the ischemic lesion. 

For the statistical analysis, the normality of the data distribution was evaluated, Fischer and Welch t-

tests, chi-square, Log-rank test and Kaplan-Meier curves were used. 

Results: 67.99% of patients were male. The overall case fatality was 10.21%. Significant differences in 

age (62.63 ± 0.73 vs. 71.43 ± 2.04; p= 0.0000) and hospital stay (7.92 ± 0.33 vs. 3.19 ± 0.66; p= 0.0000) 

were observed between live vs. deceased discharged patients. Of the deaths, 57.03% occurred within 48 

hours, 32.81% within 24 hours and 19.53% within 12 hours of hospital admission. Using homeopathic 

formulations was associated with a clinically significant protective effect. 
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Conclusions: Incidence increased in 2020, with a tendency to recover at the end of the period evaluated; 

inverse trend in relation to mortality; a clinically significant protective effect was identified in the use of 

homeopathic formulations. 

Keywords: heart disease; ischemia; myocardial infarction. 

 

RESUMEN 

Introducción: El infarto miocárdico agudo (IAM), es una cardiopatía de alta incidencia, con impacto en 

la morbimortalidad hospitalaria, causa común de ingresos y atención en unidades de emergencias.  

Objetivo: Describir el comportamiento anual del IAM.  

Métodos: Estudio observacional analítico en 1253 pacientes ingresados por IAM en el período de 

01/01/2018 a 31/12/2021, en el Hospital Saturnino Lora de Santiago de Cuba. Se utilizaron las siguientes 

variables: edad, sexo, estancia hospitalaria, estado al alta, uso de formulaciones homeopáticas y 

localización de la lesión isquémica. Para el análisis estadístico se evaluó la normalidad en la distribución 

de datos, se utilizaron las pruebas t de Fischer y Welch, ji cuadrada, el estadístico Log-rank test, junto 

con las curvas de Kaplan-Meier. 

Resultados: El 67,99 % de los pacientes fueron del sexo masculino. La letalidad general fue del 10,21 

%. Entre egresados vivos vs. fallecidos se observaron diferencias significativas respecto a la edad (62,63 

± 0,73 vs. 71,43 ± 2,04; p= 0,0000) y la estadía hospitalaria (7,92 ± 0,33 vs. 3,19 ± 0,66; p= 0,0000). El 

57,03 % de los decesos ocurrieron en las primeras 48 horas, el 32,81 % en las primeras 24 horas y el 

19,53 % en las primeras 12 horas de ingreso hospitalario. Usar formulaciones homeopáticas se relacionó 

con un efecto protector clínicamente significativo. 

Conclusiones: La incidencia aumentó en 2020, con tendencia a recuperarse al final del período evaluado; 

tendencia inversa en relación a la mortalidad; se identificó un efecto protector clínicamente significativo 

en el uso de formulaciones homeopáticas. 

Palabras clave: cardiopatía; isquemia; infarto miocárdico. 
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INTRODUCTION 

Acute myocardial infarction (AMI) is a heart disease with a high incidence nationally(1,2) and 

internationally,(3,4,5) constituting a sensitive health problem, responsible for a significant volume of 

deaths;(6,7) hence it is one of the most common causes of hospital admission and care in emergency 

medical units.(8) 

The genesis of the pathophysiology of AMI is the ischemic compromise of circulation of the coronary 

artery network. With coronary artery occlusion, the myocardium is deprived of oxygen. Prolonged 

deprivation of oxygen supply to the myocardium can lead to cell death and myocardial necrosis. Ischemic 

injury to the myocardium produces regional necrosis and a decrease in cardiac contractile mass. 

Consequently, decreased ventricular function conditions systemic hypoperfusion.(9) Among the risk 

factors associated with the disease, advanced age, sedentary lifestyle, and history of AMI stand out.(10) 

Most heart attacks are due to underlying coronary artery disease. Patients may experience discomfort or 

pressure in the chest that may radiate to the neck, jaw, shoulder, or arm. In addition to history and physical 

examination, myocardial ischemia may be associated with ECG changes and elevated biochemical 

markers such as cardiac troponins. Myocardial infarction can be “silent” and go unnoticed, or it can be a 

catastrophic event leading to hemodynamic deterioration and sudden death.(11)  

The global prevalence is around 3.8% in people under 60 years of age, compared to 9.5% in people over 

60 years of age. It has a strong association with the male sex, despite the fact that other studies report a 

significant reaction with female sex, in equal association with common risk factors, and differences 

attributed to sedentary lifestyle and metabolic syndrome.(12)  

A trend of increasing mortality from AMI has been observed in recent years in Cuba.(13,14) In 2022, 32,872 

deaths due to cardiovascular diseases occurred in Cuba, of which 7,992 corresponded to acute myocardial 

infarction.(1) 
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The Cuban scenario, due to the declines that occurred at the primary health level, from the hospital 

scenario, are not recorded differentially in the Health Statistical Yearbook. The national health system 

has in its network of polyclinics with technical and professional conditions that allow the care of patients 

with AMI, until their referral to specialized units. 

Given the importance of the disease, continuous monitoring is vital for the evaluation of its behavior on 

a population scale. This is basic for decision-making in healthcare units, favoring the design of resilient 

systems that are capable of efficient management of the condition, and  premise for a reduction in the 

risk of deaths. 

The objective of this study was to describe the annual behavior of the AMI. 

 

 

METHODS 

Design and subjects 

Observational, adaptive, analytical, observational study of a series of cases that met the following criteria: 

(i) presentation at the emergency medical unit of the Hospital Provincial Saturnino Lora, (ii) presentation 

in the period between January 2018 and December 2021; (ii) with a diagnosis of acute myocardial 

infarction confirmed by an acute ischemic pattern on electrocardiogram. These criteria allowed the 

recording of the cumulative incidence for the period, the total number of patients being 1253. Patients 

with more than one admission for AMI (n= 46), or patients affected by AMI during an admission for 

another reason (n= 35) were included.  

Variables 

The following variables were used: age, sex, years, fatality, hospital stay (days), condition at discharge 

(alive or dead), time of death, use of homeopathic formulations, and location of the ischemic lesion by 

electrocardiographic signs.  

In terms of location, a three-level nominal scale was used, with the categories: Mixed, Anterior Wall and 

Inferior Wall; the first term referring to the extended ischemic lesion with electrical signs in more than 5 

leads, thus involving both the anterior and inferior wall. When referring to the variable condition at 
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discharge, it refers to the event of interest for the Survival Analysis: death (or not), which is periodized 

in relation to the length of stay of each case; this is an output declared in the medical software. 

Procedures 

Clinical data were retrieved thanks to the facilities of the hospital data management service 

GALENCLINICAS 2.0.0 and organized in a digital database using the services of the Microsoft Office 

Excel calculation platform. 

The variables measured were collected from digital records, which in turn are derived from the discharge 

sheets, a summary of each patient's medical records, issued by the treating physicians. Each case, 

according to hospital protocols, is discussed collectively, so that diagnostic data, treatments and medical 

value judgment are reinforced by the collective experience of the medical service.  

The organization by age group responds to the particular interests of the research. This organization 

corresponds to the internationally reported incidence rate, with the 50-69 and 70-85 age groups 

commonly distinguished as those of greatest interest. The division of the 20-49 age group into 2 groups 

of 10 years responds to the important internal differences observed. From the age of 85 years onwards, 

patients were grouped in a separate group. Associated with the stage groups, they were subclassified in 

relation to sex. 

During the study period, standard pharmacological treatment, anti-ischemic load adjustment and 

thrombolysis were used, depending on the specifics of the case. If necessary, the patient was transferred 

to the hemodynamics unit of the hospital. Homeopathic treatment was used as an adjuvant to traditional 

treatment; it was used on demand depending on hospital availability. The use of homeopathic 

formulations started around the first 12 hours of admission. Aconitum and Arnica montana were used 

interchangeably, most frequently with the 6c potency. The supplier of all batches is the “Empresa 

Provincial de Farmacias y Ópticas de Santiago de Cuba”. 

Processing 

For the statistical description, the arithmetic mean and median were used as summary measures of central 

tendency; standard deviation and variance were used as measures of dispersion. For the summary of 

qualitative aspects, the results were expressed in percentages. In the statistical analysis, graphical (Q-Q 

chart) and computational means (Jarque-Bera test and Shapiro-Wilk test in Royston version) were used 
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to determine the normality of the data distribution, as well as to explore statistical significance, Fischer's 

and Welch's t-tests (quantitative data) were used, as well as the chi-square test in the case of categorical 

variables. The log-rank test statistic together with Kaplan-Meier curves allowed the assessment of 

survival, based on the delimitation of days lived (comparable to the variable “hospital stay” in deceased 

patients); survival up to 15 days after admission was assessed. Assumed α= 0.05 and Hedges' g for effect 

size estimation. A univariate strategy was used to estimate an index of association using the relative ratio 

(RR).   

Bioethical aspects 

This study had the consent of the competent authorities to obtain information from hospital records, 

complying with the legal regulations in force in Cuba, and conducting the research under the spirit and 

letter of the Declaration of Helsinki and the Document of Good Clinical Practices for the Americas.(15,16) 

 

 

RESULTS 

In the patients studied, 67.99% were male; the average age was 63.53 ± 0.71 years, with a length of stay 

of 7.44 ± 0.32 days. The overall fatality rate recorded was 10.21%. Only 16.83% of the lesions were 

diffuse in location in the electrocardiographic records; 41.50% and 41.58% were located in the anterior 

and inferior wall respectively. The particular characteristics according to year are seen in table 1. 

 

Table 1 - Baseline characteristics in relation to the study periods 

Parameters 
2018 

(n= 242) 

2019 

(n= 312) 

2020 

(n= 392) 

2021 

(n= 307) 

Age (years) 61.86 ± 1.66 63.98 ± 1.39 63.92 ± 1.28 63.90 ± 1.19 

Hospital stay (days) 8.83 ± 0.86 8.15 ± 0.72 6.69 ± 0.49 6.57 ± 0.52 

Sex 
Male (%) 63.2 69.8 69.6 67.7 

Female (%) 36.7 30.1 30.3 32.2 

Deceased 9.5 9.9 9.1 12.3 

Location 

Mixed (%) 7.8 13.4 17.3 26.7 

Anterior wall (%) 42.9 44.2 46.6 30.9 

Lower wall (%) 49.1 42.3 35.9 42.0 
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In relation to sex, differences in incidence were observed in relation to age ranges, with a higher incidence 

in men compared to women in the age range of 31 to 49 years. The highest proportion of cases in both 

sexes was observed in the age group of 50-69 years. The specific characteristics according to age range 

with respect to years are seen in table 2. 

 

Table 2 - Percentages of subjects according to age range in relation to the study periods 

Age range 
2018 2019 2020 2021 

Female Male Female Male Female Male Female Male 

20-30 years 0.41 0.41 0.00 0.96 0.00 0.51 0.00 1.30 

31-49 years 1.65 15.2 1.28 8.65 2.04 10.7 0.97 8.46 

50-69 years 19.4 33.4 14.1 39.4 13.2 38.5 17.9 38.4 

70-85 years 13.6 12.8 12.8 19.2 13.2 17.6 9.77 18.2 

> 85 years 1.65 1.23 1.92 1.60 1.78 2.29 3.58 1.30 

 

Both the average age and hospital stay of the discharged patients compared to the deceased were different 

with a 5% significance level; however, the estimation of the effect sizes reflects the absence of clinically 

relevant differences with respect to age (g= 0.1703), the difference being with respect to the length of 

stay mild (g= 0.3674). Regarding sex or location of the lesion, no differences were observed, as seen in 

table 3. 

 

Table 3 - Baseline characteristics in relation to outcome 

Parameters Egress Death p 

Age (years) 62.63 ± 0.73 71.43 ± 2.04 0.0205 -11 

Hospital stay (days) 7.92 ± 0.33 3.19 ± 0.66 0.0482 -25 

Sex 
Male (%) 61.4 6.54 

0.313932329 
Female (%) 28.3 3.67 

Location 

Mixed (%) 14.6 2.23 

0.253893633 Anterior wall (%) 37.3 4.15 

Lower wall (%) 37.7 3.83 
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Regarding fatality, 57.03% of deaths occurred in the first 48 hours, 19.53% in the first 12 hours and 

32.81% in the first 24 hours of hospital admission. Regarding sex, a trend towards a protective effect 

related to the male gender was observed without these reaching significance (RR= 0.83; 95% CI: 0.71-

0.9; p= 0.3139). The overall survival curve can be seen in figure 1. 

 

 

Fig. 1 - Survival Curve, period 2018-2021. The ordinate axis reflects the time (in days) and the AP axis reflects 

the estimated probability of the death event (survival rate). 

 

In relation to age, an effect was observed identifying those ages over 65 years behaved as a prognostic 

factor related to death (RR= 2.69; 95% CI: 2.27-3.19; p= 0.0388*10-6). The absence of the use of 

homeopathic formulations behaved as a prognostic factor associated with lethality (RR= 6.55; 95% CI: 

4.83-8.88; p= 0.036*10-8), as can be seen reflected in the survival curves in the figure 2. 
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Fig. 2 - Survival curves in relation to age (> 65 or ≤ 65 years) and use of homeopathic formulations. Survival 

curves and relationship to age > 65 or ≤ 65 years (A); Survival curves and relation to the use of homeopathic 

formulations (B). The ordinate axis reflects the time (in days) and the AP axis reflects the estimated probability 

of the death event (survival rate). 

 

 

DISCUSSION 

Acute myocardial infarction, commonly called “heart attack,” is a clinical entity of special interest. Given 

its incidence, it is one of the most frequent causes of emerging demand for medical assistance.(17) As a 

result of arterial occlusion, massive injury is inflicted on the coronary microcirculation, leading to 

vascular disintegration and capillary rarefaction in the region of the infarct. Tissue repair after AMI 

involves a strong angiogenic response that begins at the edge of the infarct and extends to the necrotic 

core of the infarct.(18) One of the indicators of the immediacy of the repair response is given by local 

inflammation. The subsequent implications lead to a clinical picture, despite its floridity, commonly 

typical,(19) that helps a quick presumptive diagnosis. 

Despite the existence of modern systems for the diagnosis of AMI, the recording of electrical activity of 

the heart, technically known as an electrocardiogram (ECG), remains an essential tool to diagnose, 

stratify risk and guide reperfusion and invasive strategies in patients with suspected acute coronary 
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syndromes. Since its inception in 1902 by Willem Einthoven, the ECG has seen essentially minimal 

technological advances.(20) 

In this study, a progressive increase in lethality over time was observed. The average fatality was around 

10% of the subjects treated in the hospital context. The average age is below 65 years. Comparatively, 

the days of admission were greater in the 2018-2019 biennium vs. 2020-2021. Most declines occurred 

between 24 and 48 hours of first contact with the secondary health system. Although the incidence is 

higher in males, mortality was higher in females. Regarding age, age over 65 was significantly related to 

fatality. 

A complete occlusion of the coronary artery represents approximately 30% of AMI, where the sign of 

ST segment elevation in the recording of the electrical activity of the heart is a crucial element for the 

diagnosis. In cases of partial or intermittent occlusion of the artery and are associated with ST segment 

depressions (~31%), T wave inversions (~12%), ST segment depressions, combined with T wave 

inversions (16%) or none (~41%). At an international level, the fatality rate in developed countries is 

around 9%, with a reduction to 7% in relation to the early onset of percutaneous repercussion in AMI 

with ST segment elevation.(19) 

Cardiogenic shock is one of the entities subsequent to AMI, with the greatest association with its lethality. 

After arterial occlusion until the onset of CS, studies indicate an onset time of around 6.2 (1.7-20.1) as 

well as earlier at 5.5 (2.3-14.1) hours, with a late onset in about ¼ of the cases.(9,21) This could partially 

exemplify the possible causes of lethality in the context of the present study. 

In the year 2022, in general in the country, 11,428 people died because of a cardiovascular condition of 

an ischemic nature, of which 69.9% were specifically an AMI, 29.7% between 60-79 years old, and a 

proportion of 57.8% of men.(1) Pichardo-Ureña J et al.(13) in the Cuban population, have reported that 

male individuals die from AMI, in proportions that increase with age, but with greater frequency between 

70 and 79 years. Contrary to what was reported with a lower degree of consensus,(22,23,24,25) the results of 

the study differ from what was reported, with a greater lethality in the female sex, in the age group under 

70 years of age; in the latter similar to those observed by Gómez J.(26) 
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The results of García Blas’ team outline an age difference associated with the incidence and lethality of 

AMI, with differences with respect to sex, with older ages associated with female individuals,(27) which 

is reflected in the results presented. 

Rosabal Y et al.(14) in a study carried out at the Center of Cardiology and Cardiovascular Surgery of 

Santiago de Cuba, based on a sample of 31.5% of the cases admitted with AMI (selected based on the 

elevation of the ST segment, the persistence of angina after the use of nitrates and the elevation of serum 

Troponin levels), have reported a predominance of the male sex, the group of patients aged ≤ 65 years 

and of lower topography. These results are similar to those observed in current study, although notable 

divergences are observed in relation to the intensity of the reported differences. 

Regarding the location, in the Cuba scenario, as reported, the anterior topography infarction 

prevails.(28,29,30) Among the different reports, the data provided by Palacio H et al.(31) and Rosabal Y et 

al.(14) are notable. However, in current study there is no evidence that gives sufficient preponderance to 

a particular location, and a progressive tendency to increase in diffuse lesions was also observed. 

An unexpected and notable finding of the study was the powerful protective effect associated with the 

use of homeopathic formulations from the beginning of admission. This effect was observed equally in 

subjects depending on age. The use of homeopathic formulations begins around the first 12 hours of 

admission. Taking into account that lethality is greater after 24 hours of admission; the protective effect 

of homeopathic formulations cannot be attributed to a temporal bias related to the presumed state of the 

patients and its influence on the judgment of the treating physician. This is reinforced given that the use 

of homeopathic formulations is subject to hospital availability, which gives a partly random character to 

their use. 

There are no sufficient studies regarding the use of homeopathic formulations in the AMI therapeutic 

scheme. In the case of Golikov A et al.,(32) a potential as a therapeutic adjuvant has been reported based 

on small format studies, with an association with a lower demand for beta blockers, nitrates, sedatives, 

angiotensin-converting enzyme inhibitors, without a clear effect on survival.(33) 

Despite the large number of patients included, among the limitations of the study, the absence of 

sufficient humoral data stands out for an analysis with a molecular approach, secondary to the input 

deficit resulting from the economic pressure measures that Cuba suffers. The exclusion of comorbidities 
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and clinical symptoms from the analysis, because these were not available in the medical software, also 

limited further depth.  

A vulnerability of the hospital data management system is the lack of proportional integration of data 

and the nonexistence of profiles associated with patients; this limits the ability to keep track of the disease 

history of each subject, and can lead to underreporting of comorbidities at the time of a new admission. 

Other limitations of this study: (i) the logistic coverage, which made it impossible to use biochemical 

markers for diagnosis during the entire study period; (ii) the patients were analyzed in a restricted study 

period. Hence the need to develop specific research on the clinical and epidemiological characteristics 

of patients with criteria for referral to an intensive care unit, in order to achieve a better description of 

the phenomenon in the province. 

However, the established objective is sufficiently fulfilled, and interesting data is provided regarding the 

behavior of the IMA in the southeastern region of Cuba. 

During the study period, the incidence increased in 2020, with a tendency to recover at the end of the 

period evaluated, with an inverse trend in relation to mortality; a clinically significant protective effect 

was identified in the use of homeopathic formulations. 
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