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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Reports on the care of patients with ST-

Elevation Acute Mycoardium Infarction (STEMI) from low- or 
middle-income settings are scarce. And trend analysis, from 
long-term studies, are even scarcer. 

Objective: we sought to report changes in revascularization, 
in-hospital treatments, and outcomes of patients with STEMI 
admitted in the last ten years, included in the REgistro de 
Sindromes Coronarios AgUdos (RESCUE) database, from a 
middle-income scenario without coronary intervention

Methods: The RESCUE database (2014 to December 2023) 
was queried to identify all STEMI hospitalizations. Temporal 
trends, outcomes, demographics, revascularization, in-hospital 
and discharge medications in these patients were determined. 
Also, overall defect-free care, a composite measure capturing 
use of guideline-directed medical therapy (GDMT) at admission 
and at discharge was reported.

Results: Among 1456 patients with STEMI, there was 
significant increase in fibrinolytic administration (58.2% in 
2014-2016 vs 70.3% in 2021-2023, P ≤ 0.01). Overall defect free 
care composite at admission and at discharge was only achieved 
in 37.4% and 74.3% of patients, respectively. Administration 
of Aspirin, Clopidogrel, statin, Angiotensin Converter Enzyme 
Inhibitor (ACEI), Beta-blocker (BB) was 98.6%, 98%, 98.1%, 
92.4%, 61.7%. At discharge, it was 97.9%, 96.1%, and 95%, 
96.7% and 80.7%. Unadjusted in-hospital mortality decreased 
from 2014-2016 to 2021-2023 (14%–7.7%, P= 0.012). 
However, risk-adjusted mortality rate increased significantly 
(5%–8.9%, P<0.001). 

Conclusion: There has been a steady improvement in process 
measures and a high adherence to GDMT in this population. 
In-hospital mortality has remained stable, despite not having 
defect-free care in most patients. The RESCUE registry 
continues to play an important role in improving healthcare 
delivery and patient outcomes in this location.

Key words. Trends, acute coronary syndrome, 
revascularization, STEMI.
What is known.

• In last years, there have been noteworthy improvements in 
care for patients with acute myocardial infarction (AMI) in low- 
and middle-income scenarios.

• However, there is limited data on change in patients’ 
characteristics and impact of the process improvements on 
outcomes of patients with AIM in these circumstances.

What does this study add.
• The study provides understandings about time-based trends 

in patients characteristics, changes in revascularization, and 
use of guideline-directed medical therapy in patients with 
AMI in a particular middle-income scenario, without coronary 
intervention.

• Despite the improvements in medical therapy and process, 
the risk-adjusted mortality in ST-segment elevation myocardial 
infarction has remained still high. The monitoring of data related 
to the care process can ultimately modify it, indirectly.
Introduction.

The analysis of trends in records of patients with Acute 
Myocardial Infarction (AMI) is a fundamental tool in clinical 
practice, since it allows the identification of patterns and risk 
factors that can influence the prognosis and evolution of patients 
[1-3]. Through the systematic study of demographic, clinical 
and therapeutic data, emerging trends and variations in the 
treatments used can be detected, which contributes to improving 
the quality of medical care [4-6].

In middle-income countries, where health resources are 
usually limited, the analysis of trends in registries of patients 
with AMI, and specifically ST segment Elevation Myocardial 
Infarction (STEMI) takes on even greater relevance [7-8]. As 
these countries face additional challenges in terms of access to 
specialized healthcare and availability of advanced treatments, 
identifying patterns and best practices through data analysis can 
be crucial to optimize existing resources and improve clinical 
outcomes.

By delving into trends in treatments and outcomes of patients 
with AMI, opportunities can be identified to implement more 
effective and personalized interventions, adapted to the specific 
needs and characteristics of the population. This can not only 
lead to better individualized care, but also to an optimization 
of healthcare resources and a reduction in the economic burden 
associated with the treatment of this disease [9].

Although there are care networks for patients with STEMI in 
Cuba, there are not many reports on patient characteristics or 
treatment received by them. A recent review only located 17 
reports suitable for analysis, and of these only two presented 
data from more than 1000 patients, and only one presented 
data for a period greater than 5 years [10]. Therefore, it is 
established that trend analysis reports are not frequent in 
this country. However, the Registro Sindromes Coronarios 
AgUdos (RESCUE) [11] provides a 10-year perspective of the 
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characteristics, management, and clinical outcomes of patients 
with ST-segment elevation myocardial infarction (STEMI) in 
Sancti-Spiritus, a province of the center of the country. In this 
study, we sought to report changes in the treatment of patients 
with STEMI discharged alive in the aforementioned period.
Methods.

The RESCUE is a regional, ongoing, voluntary registry with 
emphasis in quality of attention measures, with no sponsor. 
This registry initially included patients with Acute Coronary 
Syndromes [11], but in 2018, unstable angina monitoring 
was abandoned. However, as NSTEMI`s diagnosis requires 
cardiac biomarkers (troponin monitoring is not allowed) and as 
this center presented input deficiencies of creatine kinase, its 
diagnosis has been stopped since 2021.

Details of the design and conduct of the registry have been 
previously described before [11,12]. The inclusion of data in 
this registry was approved during three years by an institutional 
review board in 2014, 2019, and recently in 2024, with 2 
prorogues of two years in 2017 and 2022. Definitions for the 
data elements of the registry are available at http://genetica.
ssp.sld.cu/rescue/descargas/RESCUE%20Manual%20de%20
Usuario.pdf
Study Population: Inclusion and Exclusion Criteria.

We reviewed consecutive STEMI patient records in RESCUE 
registry from June 2014 to December 31, 2023. The data 
collection form (DCF) version 2.1 began in January 2018 with 
some changes in data elements as compared to original DCF 
version. To provide uniformity of data definitions, results of 
these parameters will be presented and analyzed, but no trend 
will be shown as a result. In addition, duplicate records with the 
same and non-missing of date of birth, sex, health sector, (n=74) 
were excluded. This resulted in the records from 1456 unique 
patients from June 2014 to December 2023 who were included 
in the analysis. 
Data.

The data concerning risk factors of admitted patients were 
questioned by the treating physician of each patient according 
to regional and national standards. To determine gender, the 
patient's declaration was used at the time of requesting the 
national identity document. To determine an increasing or 
decreasing trend of the elements to be studied, the records of 
the first three years of the study (2014-2016) were compared 
with those of the last three years (2021-2023). We report on 
overall defect-free care, a composite measure capturing use of 
guideline-directed medical therapy (GDMT), measurement of 
left ventricular systolic function, time to reperfusion therapy 
and referral to cardiac rehabilitation in eligible patients.

GDMT was described at admission and at discharge. GDMT 
at admission included aspirin and clopidogrel at arrival, 
administration of fibrinolytic and beta-blocker, statin and 
Angiotensin-Converting Enzyme Inhibitor (ACEI) started 
within 24 hours after admission; and at discharge encompassed 
aspirin, clopidogrel, statin, ACEI (regardless of left ventricular 
function) and betablocker (with emphasis on those with left 
ventricular dysfunction).The prognostic variables included 
in this report were: presence of some degree of Heart Failure 

(including cardiogenic shock); mechanical complications 
(rupture of septum, rupture of free wall, rupture of papillary 
muscle); ischemic recurrence; atrioventricular block greater 
than Mobitz 2, or requiring the placement of a temporary or 
permanent pacemaker; malignant ventricular or supraventricular 
arrhythmias that required emergency management by medical 
personnel; and death of the patient.

Risk-adjusted mortality rate (RAMR) was defined as follow: 
age > 70 years, systolic blood pressure < 100 mmHg, more than 
7 leads affected; KK IV and high grade BAV all with 1 point, 
FV-TV (2 points) and glomerular filtration < 60 ml/min (3 
points). This scale showed good sensitivity and specificity with 
excellent predictive capacity (AUC 0.928) and good calibration 
(p = 0.778) [13].

Data elements are presented as frequencies and or percentage 
for categorical variables and median (some along with Q1, Q3) 
for continuous variables. Continuous variables were compared 
using the Student’s t-test and are reported as mean ± SD or 
median (interquartile range [IQR]) depending on whether they 
were normally distributed or not. Effect sizes were expressed 
using odds ratios (ORs) and 95% confidence intervals (CIs). 
Associations were considered significant if the p value was 
<0.05. We used SPSS Statistics for Windows version 24.0 
(IBM, Armonk, New York) for all statistical analysis.
Results.

From June 2014 to the end of December 2023, 1,566 patients 
were admitted to the Coronary Care Unit of the Camilo 
Cienfuegos General Hospital, of which at least data related to 
age, sex, and health area were reported in 1,456. All health areas 
of the province had at least one admission/year of study in this 
period.

The average annual admission to the center was 154 patients 
per year (12.8 patients/month). The year with the highest number 
of admissions was 2020 and the year with the least admissions 
was 2023 (178 and 130 admissions respectively; during 2014, 
data was only collected since June), as presented in Table 1.

Major cardiovascular risk factors didn’t significantly change, 
though a constant increased trend is observed in some of them, 
as prevalence of diabetes mellitus (from 30.7% in 2014-2016 
vs 33.2%, p= 0.46), hypertension (from 81.8% in 2014-2016 vs 
86.4% in 2021-2023, p= 0.07). However, median age decreased 
(from 66.4 years in 2014-2016 vs 64.9 years in 2021-2023, P= 
0.1), as well as prevalence of patients with chronic coronary 
syndromes (from 34.5% in 2014-2016 vs 29.1% in 2021-2023, 
P=0.1) and active smoking status (from 55% in 2014-2016 vs 
38.1% 2021-2023, P ≤ 0.01), as presented in Figure 1.

Reperfusion Strategy: Among patients eligible with STEMI, 
there was significant increase in fibrinolytic administration 
(58.2% in 2014-2016 vs 70.3% in 2021-2023, p ≤ 0.01). From 
2014 to 2019, the average delay time of the system for its 
administration decreased from 119 minutes to 76. However, 
starting in 2020, and with the appearance of the COVID-19 
pandemic, an increase is observed from 84 minutes. in 2020 
to 108 in 2022. The year 2023 closed with an average of 96 
minutes. PCI during in-hospital admission was performed in 59 
patients (3.95%), and of these, only 12 (0.8%) were primary. No 
CABG was performed during admission despite having proper 
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n
Over-
all 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 p

1456 69 146 136 136 167 154 178 162 178 130
-	 DEMOGRAPHICS

Age
Median 66.0 66.0 69.0 66.0 67.0 64.0 67.0 66.0 64.0 66.0 66.0

0.75525th 57.0 57.0 53.0 58.0 57.0 57.0 59.0 57.0 56.0 57.0 57.0
75th 75.0 76.0 78.0 76.0 77.0 73.0 73.0 74.0 74.0 74.0 76.0

Male, % 69.1 65.2 68.5 70.6 69.9 69.5 69.5 69.7 72.8 65.2 68.5 0.96

BMI Kg/m2
Median 25.46 25.7 25.3 25.3 25.8 25.1 24.8 25.8 26.0 25.7 25.5

0.01125th 23.18 23.7 22.7 22.8 23.0 22.5 22.9 23.9 24.3 23.4 23.9
75th 27.86 27.1 28.7 27.9 27.7 27.8 27.7 28.7 27.9 28.1 27.7

-	 MEDICAL HISTORY
Current smoker, % 49.6 43.5 57.5 58.1 55.9 62.9 53.2 48.9 42.6 34.3 37.7 0.001
Hypertension, % 84.5 73.9 78.1 89.7 91.2 84.4 79.2 84.8 85.2 88.2 85.4 0.006
Diabetes, % 29.1 29.0 34.2 27.9 32.4 22.2 26.6 21.3 31.5 33.7 34.6 0.059
Dialysis, % 0.5 0.0 1.4 0.0 0.7 0.6 1.3 0.0 2.5 0.6 0.8 0.015
Prior CAD, % 29.9 33.3 37.0 32.4 41.9 19.2 22.7 29.8 24.7 31.5 31.5 0.001
Prior MI, % 9.1 14.5 15.1 12.5 13.2 7.2 6.5 6.7 1.9 10.1 7.7 0.001
Prior PCI, % 3.2 0.0 4.8 5.1 2.2 3.0 3.2 1.1 2.5 6.7 0.8 0.032
Prior CABG, % 0.6 2.9 0.0 0.0 0.0 1.2 0.6 0.6 1.2 0.6 0.0 0.263
Prior stroke, % 2.7 2.9 3.4 2.9 2.9 1.2 3.2 1.7 4.9 1.7 2.3 0.681
Peripheral arterial disease, % 3.4 2.9 7.5 2.2 3.7 1.8 1.9 5.1 4.9 0.6 3.8 0.042
-	 PRESENTATION

Signs of Heart Failure, % 17.0 39.1 32.2 19.1 16.2 6.6 16.2 16.9 11.1 12.9 14.6 0.001
Signs of Cardiogenic shock, % 3.1 1.4 3.4 5.1 5.9 2.4 3.2 2.2 1.9 1.1 1.5 0.012
Cardiac arrest at first medical 
contact, % 2.33 0.0 0.0 5.1 0.0 4.2 5.8 2.8 1.2 0.6 0.8 0.001

LVEF ≤ 40%, % 21.3 10.1 18.5 19.1 21.3 13.8 19.5 27.5 20.4 29.2 26.2 0.003
-	 REVASCULARIZATION

Overall TT, % 57.6 58.0 56.2 53.7 57.4 57.5 57.1 57.3 58.6 59.0 60.8 0.995
TT without contraindications, % 63.6 65.6 57.8 55.0 59.3 59.4 62.6 66.2 64.1 70.0 79.8 0.007
Median door to needle time, min 60 120.0 120.0 80.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 0.009
Primary PCI 0.7 1.4 0.0 0.7 0.0 0.0 1.3 0.6 0.0 0.0 3.1 0.001
IN-HOSPITAL TREATMENT

Aspirin use, % 98.6 98.6 97.9 98.5 96.3 99.4 98.7 97.8 99.4 99.4 100 0.279
Clopidogrel use, % 97 94.2 100 99.3 99.3 99.4 99.4 99.4 98.1 83.1 98.5 0.001
ACE inhibitors or ARB 86.9 82.6 86.3 84.6 96.3 96.4 83.8 91.0 91.4 92.1 93.8 0.001
ACE inhibitors or ARB in LVEF 
<40%, % 83.5 57.1 77.8 84.6 93.1 100 66.7 85.7 78.8 82.7 85.3 0.001

Beta-blocker use, % 61.7 81.2 12.3 60.3 77.2 91.0 62.3 55.6 67.3 64.6 50.8 0.001
Statin therapy, % 98.1 97.1 98.6 100 100 100 100 88.2 99.4 98.9 100 0.001
Defect free care, % 33.7 5.8 8.2 25.7 43.4 53.3 35.7 36.5 40.7 32.6 36.9 0.001
DISCHARGE MEDICATION
Aspirin use, % 98.1 95.2 96.7 98.3 99.2 98.1 97.8 98.7 100 98.1 96.7 0.404
Clopidogrel use, % 95.9 96.8 96.7 97.5 95.1 96.8 97.1 99.4 97.3 85.1 99.2 0.001
ACE inhibitors or ARB, % 96.7 98.4 91.7 97.5 97.5 99.4 94.2 96.8 96.0 97.5 98.4 0.032
ACE inhibitors or ARB in LVEF 
<40%, % 94.4 100 92.3 95.2 94.7 100 86.4 97.1 88.9 95.0 96.4 0.665

Beta-blocker use, % 82.6 62.9 44.6 79.0 94.3 95.6 69.8 83.8 96.7 91.3 89.4 0.001
Aldosterone antagonist in LVEF 
<40%, % 96.6 100 100 100 89.5 95.2 100 100 92.6 92.5 100 XXXX

Table 1. Trends in Demographics, Revascularization, In-hospital and Discharge Medications, and In-Hospital Outcomes in Patients With STEMI.
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Statin therapy, % 96.1 79.0 85.1 95.8 100 98.1 98.6 98.7 100 95.7 99.2 0.001
Defect free care, % 74.3 48.4 33.9 69.7 88.5 89.9 63.3 80.5 86.7 75.8 85.4 0.001
IN-HOSPITAL OUTCOME

Unadjusted mortality, % 10.1 10.1 17.1 12.5 10.3 5.4 9.7 13.5 7.4 9.6 5.4 0.001
Risk-adjusted mortality rate, % 6.66 4.4 4.8 5.4 5.8 3.9 7.9 6.3 11.5 8.2 6.7 0.001

Mortality risk score
Median 1.4 1.0 2.0 1.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0

0.04125th 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75th 3.8 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0

Cardiogenic Shock, % 8.5 1.4 6.8 6.6 5.9 7.8 11.0 7.9 10.5 16.3 10.8 0.001
Mechanical complications, % 4.0 4.3 5.5 5.9 5.9 4.2 2.6 5.6 1.9 3.4 0.8 0.001
Major Arrythmia 13.7 2.9 4.1 8.1 7.4 16.2 18.2 16.0 21.1 18.5 15.4 0.001

Figure 1. Trends in revascularization, in-hospital and discharge medications, and in-hospital outcomes in patients with STEMI.
Panel A. Trends in revascularization in patients with STEMI: Series 1: Overall TT (%); Series 2: TT without contraindications (%); Series 3: 
Primary PCI (%).
Panel B. Trends of administered treatment at admission in patients with STEMI. Series 1: Aspirin use (%); Series 2: Clopidogrel use (%); Series 
3: Statin therapy (%); Series 4: ACE inhibitors or ARB (%); Series 5: Beta-blocker use (%); Series 6: Defect free care (%).
Panel C. Trends of administered treatment at discharge in patients with STEMI. Series 1: Aspirin indication at discharge (%); Series 2: Clopidogrel 
indication at discharge (%); Series 3: Statin therapy indication at discharge (%); Series 4: ACE inhibitors or ARB indication at discharge (%); 
Series 5: Beta-blocker indication at discharge (%); Series 6: Defect free care (%).
Panel D. Trends of in-hospital outcomes in patients with STEMI. Series 1: Unadjusted mortality (%).
Series 2: Risk-adjusted mortality rate (%); Series 3: Cardiogenic Shock (%); Series 4: Mechanical complications (%).
Abbreviations: ACE: Angiotensin Converter Enzyme; ARB: Angiotensin Receptor Blockade; BMI: Body Mass Index; CABG: Coronary Artery 
Bypass Graft; CAD: Coronary Artery Diseases; LVEF: Left Ventricle Ejection Fraction; MI: Myocardial Infarction; PCI: Percutaneous Coronary 
Intervention; TT: Thrombolytic Therapy.
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resources for this procedure, at the reference center (Table 1 
and Figure 1)

Medical therapy—in-hospital and at discharge: Overall 
defect free care composite in first 24 hours of in-hospital stay 
was only achieved in 37.4% of patients. The year with the 
lowest and highest adherence to the protocol was 2015 and 
2018, with 10.9% and 50.5%, respectively, although with a 
trend towards improvement (26.5% in 2014-2016 vs 36.6% in 
2021-2023, P ≤ 0.01). The overall administration of Aspirin, 
Clopidogrel (the only P2Y12 inhibitor available), statin, 
Angiotensin Converter Enzyme Inhibitor (ACEI), Beta-blocker 
and fibrinolytic was 98.6%, 98%, 98.1%, 92.4%, 61.7% and 
57.6%. Aspirin compliance was above 96% in all years. The 
statin was administered below 95% in a single year (2020), 
Clopidogrel in two (2014 and 2022), and the ACEI had a more 
negative behavior, being administered below 90% in 2 years 
(2014 and 2019) (Table 1 and Figure 1).

However, the greatest non-compliance was detected in the 
administration of Streptokinase and beta-blockers. Globally, 
fibrinolytic administration remained unchanged between 52-
58%, exceeding 60% in a single year. If this analysis is carried 
out excluding those with contraindications, then the frequency 
of administration rises to minimums close to 60%, with an 
average value of 64%, with a tendency towards increasing 
administration (58.2% in 2014-2016 vs 70.3% in 2021-2023, p 
≤ 0.01). The administration of beta blockers in the first 24 hours 
in patients without contraindications for their use has been more 
irregular, with a minimum of 12% in 2015, and a maximum of 
92% in 2018, but still with an increasing trend (44.4% in 2014-
2016 vs 61.7% in 2021-2023, p ≤ 0.01).

At discharge, the mean administration of Aspirin, Clopidogrel 
and Atorvastatin was 97.9%, 96.1%, and 95%. This slight 
decrease with respect to the treatment at admission may be 
influenced by the presence of secondary events that occurred 
during the hospital stay. Administration of ACEI at discharge 
increased slightly compared to its administration at admission, 
rising to 96.7% (adherence greater than 95% was found in the 
study years, except in 2015 and 2019, but greater than 90%) 
without decreasing considerably in patients with heart failure 
(94.1%, p: 0.3). The administration of beta blockers in patients 
discharged alive increased 15%, up to 80.7% compared to the 
treatment at admission. Its administration in the subgroup of 
patients discharged alive with heart failure was not different 
(79.9%) (Table 1 and Figure 1)

The administration of other diuretic drugs showed a clearly 
increasing trend. In the first 3 years of the study, an average of 
39.23%, 23.25% and 27% of its administration at admission, 
at discharge and at discharge in patients with heart failure was 
reported; while in the last 3 years, 84%, 88.9% and 88.6% were 
reached, respectively. Finally, intravenous heparin was only 
noncompliance in 11 patients.

In-hospital outcomes: For patients in this study, unadjusted 
in-hospital mortality decreased from 2014-2016 to 2021-
2023 (14%–7.7%, p= 0.012). However, RAMR increased 
significantly (5%–8.9%, p<0.001) over these periods, and this 
resulted in a significantly decrease in standardized mortality 
rate, from a media of 2.8 during 2014-2016 to 0.87 in 2021-
2023 (p ≤ 0.01). Likewise, since 2018 a decrease in this value 

has been observed, and only in 2020 was it reported above 1.5 
(Table 1 and Figure 1)

Heart failure of any degree during admission as very common. 
Globally, about 1 in 4 patients presents this complication.  In 
the first three years of the study, it was presented in 28.5% of 
patients in first three years vs 24.9% in last ones. However, 
those with cardiogenic shock were less prevalent in first three 
years than in the last ones (9.4% vs 12.8%), although there was 
no significant difference (p= 0.13). It also occurred with patients 
with recurrent ischemia (RI) and malignant arrythmias (MA): 
although with a trend towards increasing prevalence (12% vs 
14.9% for RI; and 9.4% vs 11.4% for MA), the differences are 
not yet decisive (p: = 0.3 for RI; and p= 0.25 for MA).

Only 58 patients (3.98%) presented any mechanical 
complication. This data was not useful to draw a trend. Two 
patients with a ruptured interventricular septum were transferred 
to a reference center, who died during surgery. The rest of the 
patients with mechanical complications died in the center.
Discussion.

First result of this study was an increasing prevalence of 
STEMI (21.4 %) in recent years perhaps due to COVID-19 
pandemic. This has been previously described in reports of 
multicenter studies to which this center belongs [13,14]. in 
the first months of the COVID-19 pandemic a decrease in 
patients with STEMI was widely informed [15-17]. However, 
others support the theory that sedentary behaviors, physical 
inactivity, weight gain, loneliness, financial stress, loss of job, 
cigarette smoking binges, all triggered by lockdown [18,19], 
will increase the prevalence of admissions for this and other 
ischemic conditions such as stroke or pulmonary embolism). 
This may explain why precisely 2020 was the year with the 
highest number of admissions due to COVID-19, despite having 
a decrease in incidence in the first months of the year.

Furthermore, a change in the risk profile of the included 
patients is noted. By 2023, patients with STEMI tend to be 
younger, hypertensive and diabetic, although they have stopped 
smoking. This trend of increasing incidence in younger patients 
is quite common [20,21]. In Cuba, high blood pressure and 
Diabetes mellitus continue to be the most reported risk factor 
[10]. In the absence of more recent research, or one focused on 
the new risk factors described, this will have to be assumed as 
the profile of the acute coronary patient in the nation.

The increase in fibrinolytic administration responds to specific 
strategies of this network, discussed elsewhere [11-14]. It is 
appropriate to recognize the efforts of the pre-hospital care staff, 
who led to an evident improvement in medical care for patients 
with STEMI with a decrease in delay of care times. However, 
COVID-19 affected the way in which this particular network 
had been working. Delays in waiting times increased, as well 
as fibrinolytic administrations decreased in rural and suburban 
areas in last three years [14]. 

The absence of PCI and CABG constitute points of necessary 
improvement in the coming years, which will depend on the 
implementation of national strategies for this purpose [22]. 
With the available technology and the appropriate learning 
curve, very encouraging results can be achieved, reducing 
fatal complications and emergency referrals to cardiothoracic 
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surgeries to a minimum. However, this modification in the 
therapeutic approach for patients with STEMI should not occur 
in the next 5 years.

Complete adherence to the protocol in the first 24 hours 
was really low, and although a growing improvement is 
observed, it is still insufficient. In other low- or middle-income 
settings, it is common to find a large number of patients with 
incomplete treatment. On several occasions, this is due to the 
lack of implementation of specific improvement programs, 
or monitoring of quality indicators or performance measures 
[8,23,24]. 

For some years now, there have been warnings about the low 
administration of fibrinolytic and beta-blockers in patients with 
STEMI, and although it has been partially corrected in this 
particular network, the results from the rest of the country are 
not very encouraging [11,14]. 

We also have to mention that the only fibrinolytic available, 
Recombinant Streptoquinase, is contraindicated in certain 
patients, but, in this scenario, with low capacity to carry out 
interventional procedures, pharmacological recanalization is the 
only possible approach for the rescue of ischemic myocardium. 
Therefore, efforts must be directed at increasing the rate of its 
administration [25,26]. However, for a territory of just over 
5000 km2, there are few units where their administration is 
carried out with minimum conditions.

Even in low- and medium-income settings, the rate of 
thrombolysis application is decreasing considerably due to the 
extension of interventional techniques [7,8,22]. But no in this 
country, where patients treated with an interventional approach 
constitute the minority, even in cities with centers where this 
type of treatment is provided [10]. Regarding those that only 
provide a pharmacological approach, the adherence of this 
network is one of the highest. Also, the effects of the emergence 
of the COVID-19 pandemic on care times have been discussed 
in other documents [13,14,27].

Despite having declared the epidemiological discharge a few 
months ago, many care units, in rural locations, continue to 
refer patients to the provincial hospital, before administering 
the fibrinolytic drug. This practice prevents a decrease in 
attendance times towards pre-pandemic levels. It should be 
noted that, in this province, there is still no effective feedback 
method between the secondary and primary level of care (for 
these emergencies), so communication of non-compliance with 
protocols is null.

In this center, and in other similar centers in the country 
(secondary care level hospitals), short-acting beta blockers are 
not available. Only propranolol, atenolol and, less commonly, 
carvedilol are available. Therefore, to start beta-blockers in 
the first 24 hours, the team responsible for the care of patients 
in the acute phase of STEMI must carry out adequate risk 
stratification and a careful analysis of the patient's suitability 
to start a beta-blocker. It should be remembered that the main 
societies responsible for issuing consensus documents on care 
for patients with STEMI have not yet agreed on the usefulness 
of this kind of drug in patients without heart failure [28,29].

There are also no other options besides clopidogrel for 
P2Y12 Inhibitor compliance. Although there are no trials of 

its usefulness in patients without coronary intervention, in 
this scenario it is provided as preventive therapy. Although, 
encouraging results in the prevention of ischemic events from 
the indication of a P2Y12 inhibitor have been reported with 
its indication in other conditions such as stroke, pulmonary 
embolism, or peripheral arterial disease [30]. In recent years, 
there have been periods in which there is no adequate supply of 
this drug, and therefore, its administration declines.

Despite a notable increase during admission, beta-blockers 
remain poorly indicated in patients with heart failure at 
discharge. This may be due to the fact that, during admission, 
the patients' heart rate decreases, as the level of physical 
activity decreases, but once they are discharged, the heart rate 
may increase slightly [31,32]. There are also no reasons for 
noncompliance with the ACEI dose in the first 24 hours, except 
in patients with hypotension upon admission. However, this is 
corrected during admission, its administration being the same as 
that of aspirin, clopidogrel and statins.

Other diuretics are not clearly indicated in patients with 
uncomplicated STEMI. Although Potassium-sparing type 
diuretics have gained a greater level of acceptance, they 
continue to be underused [33,34]. In the first years of this study, 
their administration coincides quite closely with the level of 
congestive complications, and towards the final three years, 
they were administered quite a bit more than beta blockers.

In this study, in-hospital mortality decreased as pharmacological 
adherence increased, although this should not be the only cause 
of this phenomenon [35-37]. And coincidentally, the risk 
profile of the patients increased. Despite this, in recent years, a 
mortality rate lower than expected according to the risk of the 
patients has been observed. This result has not yet been reported 
in the country, so it is unknown if it is a situation specific to this 
network, or a national trend. Analysis of reports of REgistro 
CUbano de Infarto Agudo de MiocArdio [38,39]. (RECUIMA) 
[Cuban Registry of Acute Myocardial Infarction] show that 
RAMR has remained stable between 4% and 5.6%. Meanwhile, 
in-hospital mortality has never been lower than the RAMR. 
In fact, it has been higher by a factor ranging between 1.5 and 
2 times. And it is when the results of this care network are 
compared with other similar centers in the same country, that the 
results of the staff of this center are evident, in the containment 
of in-hospital complications in patients with STEMI.

The increase in the risk-adjusted mortality rate (RAMR) over 
time, according to the study data, can be attributed to several 
interrelated factors. One important factor is the change in 
the risk profile of patients admitted with STEMI. The most 
recent patients included in the study tend to be younger, with 
a higher prevalence of hypertension and diabetes. In addition, 
the higher prevalence of STEMI in recent years could also be 
a contributing factor. Sedentary behaviors, physical inactivity, 
weight gain, loneliness, financial stress, job loss, and increased 
smoking, all triggered by the lockdown during the COVID-19 
pandemic, may elevate the risk profile of these patients.

Finally, despite improvements in reperfusion treatment, delay 
times and the rest of the treatment in the acute phase of acute 
coronary patients, the prevalence of cardiogenic shock increased 
in the years of study, although the rise was noticeable before the 



119

emergency of the COVID-19 pandemic, as widely reported [40-
42]. Fortunately, this increase in prevalence was not reflected 
in overall mortality. Regarding the rest of the complications, 
it stands out that mechanical complications occurred in 4% of 
the patients. Of course, this value is higher than that of recent 
registries that use an interventional approach, but it is very similar 
to that of these same registries before modifying the treatment 
approach [43,44]. These same records show that the only way 
to decrease the incidence of these dangerous complications is 
by modifying the treatment approach. However, this expected 
change in the therapeutic approach is not expected in the short 
or medium term. So, the only way to improve the in-hospital 
prognosis of these patients is the administration of fibrinolytic 
in the shortest possible time.
Study Limitations.

As stated, this study only included patients admitted with 
STEMI in a setting form middle-income country where the 
main treatment approach is pharmacological, with a nationally 
manufactured fibrinolytic. We also included only in-hospital 
outcome; collection of long-term patient data, including both 
data on patient experience of care and patient-reported outcomes, 
is complex and costly, but increasingly important. Finally, a set 
of performance measures and quality indicators was recently 
published by specialists of Cuban Society of Cardiology 
including center organization reperfusion, antithrombotic 
treatment, secondary prevention, and outcomes, with the goal 
to improve quality of care in patients with AMI in this country. 
It remains to determine the effect of the application of these 
indicators on the quality of care of patients with STEMI.
Conclusion.

This report provides temporal trends in patient characteristics, 
and care of patients with STEMI in a single center in Cuba 
and confirms that there has been a steady improvement in 
process measures and high adherence to GDMT in this patient 
population. The in-hospital mortality has remained stable for 
patients with STEMI, despite not having defect-free care in most 
patients. The RESCUE registry continues to play an important 
role in performance improvement efforts across this region and 
must play a substantial role for improving healthcare delivery 
and patient outcomes.

Contributor Roles Taxonomy: Conceptualization: MARR; 
Data curation: WCdlP, DAG, MGS; Formal Analysis: MPG; 
Methodology: MSM, GMG; Project administration and 
Supervision: MARR; Writing – original draft: WCdlP, DAG, 
MGS, MPG; Writing – review & editing: MARR, MSM, GMG.

Acknowledgements: Dr. Miguel Alejandro Rodríguez-
Ramos would like to thank the efforts of Professors Dr Juan 
Prohias Martinez and Dr Gilberto Cairo Saez, for the extension 
of this Registry.

REFERENCES
1. Sanmartín-Fernández M, Raposeiras-Roubin S, Anguita-
Sánchez M, et al. In-hospital outcomes of mechanical 
complications in acute myocardial infarction: Analysis from a 
nationwide Spanish database. Cardiol J. 2021;28:589-597.

2. Caughey MC, Arora S, Qamar A, et al. Trends, Management, 
and Outcomes of Acute Myocardial Infarction Hospitalizations 
with In-Hospital-Onset Versus Out-of-Hospital Onset: The 
ARIC Study. J Am Heart Assoc. 2021;10:e018414.
3. Zuin M, Rigatelli G, Temporelli P, et al. Trends in acute 
myocardial infarction mortality in the European Union, 2012-
2020. Eur J Prev Cardiol. 2023;30:1758-1771.
4. Kheifets M, Vaknin-Assa H, Greenberg G, et al. Trends in ST-
elevation myocardial infarction. Coron Artery Dis. 2022;31:1-8.
5. Williams C, Fordyce CB, Cairns JA, et al. Temporal Trends 
in Reperfusion Delivery and Clinical Outcomes Following 
Implementation of a Regional STEMI Protocol: A 12-Year 
Perspective. CJC Open. 2022;5:181-190.
6. Gandhi S, Garratt KN, Li S, et al. Ten-Year Trends in Patient 
Characteristics, Treatments, and Outcomes in Myocardial 
Infarction from National Cardiovascular Data Registry 
Chest Pain-MI Registry. Circ Cardiovasc Qual Outcomes. 
2022;15:e008112.
7. Alves L, Ziegelmann PK, Ribeiro V, et al. Hospital Mortality 
from Myocardial Infarction in Latin America and the Caribbean: 
Systematic Review and Meta-Analysis. Arq Bras Cardiol. 
2022;119:970-978.
8. Yao H, Ekou A, Niamkey T, et al. Acute Coronary Syndromes 
in Sub-Saharan Africa: A 10-Year Systematic Review. J Am 
Heart Assoc. 2022;11:e021107.
9. Rodriguez-Ramos MA. Clinical registries in Acute 
Myocardial Infarction. Arq Bras Cardiol. 2023;120:e20230066.
10. Remedios-Carbonell LE, Arteaga-Guerra D, Prieto-Guerra 
M, et al. Quality of care for patients with ST-segment Elevation 
Myocardial Infarction before COVID-19 pandemic in Cuba: 
review of 17 reports with 7823 patients. Rev Fac Cien Med 
Univ Nac Cordoba. 2023;80:538-558.
11. Rodríguez Ramos MA. About acute coronary syndromes and 
obesity. Small lessons from RESCUE. Clin Nutr. 2018;37:1777-1778.
12. Rodríguez-Ramos MA, Arteaga-Guerra D, Guillermo-
Segredo M, et al. Body mass index and in-hospital outcomes 
in patient's ≥80 years with ST Elevation Myocardial Infarction. 
Results from low income country without coronary intervention. 
Int J Cardiol. 2020;306:11-14.
13. Santos-Medina M, Obregón-Santos Á, Piriz-Assa A, et al. 
Propuesta de escala predictiva para la estratificación del riesgo 
de muerte hospitalaria en el infarto agudo del miocardio. Revista 
Cubana de Cardiología y Cirugía Cardiovascular. 2023;29.
14. Santos-Medina M, Prohías-Martínez J, Martínez-García G, 
et al. Infarto agudo de miocardio en cuatro hospitales de atención 
secundaria en Cuba en la era COVID-19. CorSalud. 2021;13.
15. Grundeken MJ, Claessen BEPM. Impact of the COVID-19 
Outbreak on the Treatment of Myocardial Infarction Patients. 
Curr Treat Options Cardiovasc Med. 2023:1-11.
16. Nwaedozie S, Rezkalla SH. ST Segment Elevation 
Myocardial Infarction in the COVID-19 Era: Appraisal of the 
Evidence. Clin Med Res. 2022;20:52-60.
17. Pourasghari H, Tavolinejad H, Soleimanpour S, et al. 
Hospitalization, major complications and mortality in acute 
myocardial infarction patients during the COVID-19 era: A 
systematic review and meta-analysis. Int J Cardiol Heart Vasc. 
2022;41:101058.



120

18. Fardman A, Oren D, Berkovitch A, et al. Post COVID-19 
Acute Myocardial Infarction Rebound. Can J Cardiol. 
2020;36:1832.e15-1832.e16.
19. Čulić V, AlTurki A, Proietti R. COVID-19 Pandemic 
and Possible Rebound Phenomenon in Incidence of Acute 
Myocardial Infarction. Can J Cardiol. 2021;37:1294.
20. Bandyopadhyay D, Chakraborty S, Amgai B, et al. Acute 
myocardial infarction in the young - National Trend Analysis 
with gender-based difference in outcomes. Int J Cardiol. 
2020;301:21-28.
21. Menezes Fernandes R, Mota T, Costa H, et al. Premature 
acute coronary syndrome: understanding the early onset. Coron 
Artery Dis. 2022;33:456-464.
22. Costabel JP, Quintana M, Perea J, et al. Documento de 
posición para la mejora en la reperfusión del infarto agudo de 
miocardio con elevación del ST en Latinoamérica [Position 
statement for improvement in reperfusion of ST-elevation 
myocardial infarction in Latin America]. Arch Cardiol Mex. 
2024.
23. Sobers N, Rose AMC, Samuels TA, et al. Are there gender 
differences in acute management and secondary prevention of 
acute coronary syndromes in Barbados? A cohort study. BMJ 
Open. 2019;9:e025977.
24. Cornejo-Guerra JA, Ramos-Castro MI, Gil-Salazar M, et 
al. Structure, Process, and Mortality Associated with Acute 
Coronary Syndrome Management in Guatemala's National 
Healthcare System: The ACS-GT Registry. Glob Heart. 
2022;17:84.
25. Trerayapiwat K, Jinatongthai P, Vathesatogkit P, et al. Using 
real world evidence to generate cost-effectiveness analysis 
of fibrinolytic therapy in patients with ST-segment elevation 
myocardial infarction in Thailand. Lancet Reg Health West Pac. 
2022;26:100503.
26. Vierhout T, Blaseg N, Moodie T, et al. Impact of Emergency 
Medical Service Provider Training and Institutional Volume 
Experience on ST-Elevation Myocardial Infarction Patient 
Outcomes in Rural Setting. S D Med. 2022;75:342-346.
27. Rodriguez-Ramos MA. Effect of COVID-19 Pandemic 
on Performance Measures in Acute Myocardial Infarction. 
Kardiologiia. 2021;61:52-56.
28. Rossello X, Raposeiras-Roubin S, Latini R, et al. Rationale 
and design of the pragmatic clinical trial tREatment with Beta-
blockers after myOcardial infarction withOut reduced ejection 
fracTion (REBOOT). Eur Heart J Cardiovasc Pharmacother. 
2022;8:291-301.
29. Safi S, Sethi NJ, Korang SK, et al. Beta-blockers in patients 
without heart failure after myocardial infarction. Cochrane 
Database Syst Rev. 2021;11:CD012565.
30. Passacquale G, Sharma P, Perera D, et al. Antiplatelet 
therapy in cardiovascular disease: Current status and future 
directions. Br J Clin Pharmacol. 2022;88:2686-2699.
31. Brinza C, Floria M, Covic A, et al. Measuring Heart Rate 
Variability in Patients Admitted with ST-Elevation Myocardial 
Infarction for the Prediction of Subsequent Cardiovascular 
Events: A Systematic Review. Medicina (Kaunas). 
2021;57:1021.

32. Lin S, Yang X, Guo X, et al. Impact of Short-Term Heart 
Rate Variability in Patients with STEMI Treated by Delayed 
versus Immediate Stent in Primary Percutaneous Coronary 
Intervention: A Prospective Cohort Study. Comput Math 
Methods Med. 2022;2022:2533664.
33. Pitt B, Ferreira JP, Zannad F. Why are mineralocorticoid 
receptor antagonists the Cinderella in evidence-based treatment 
of myocardial infarction complicated with heart failure? Lessons 
from PARADISE-MI. Eur Heart J. 2022;43:1428-1431.
34. Ferreira JP, Rossello X, Zannad F. Mineralocorticoid 
receptor antagonist indication and underuse in high-risk post-
myocardial infarction patients. Eur J Heart Fail. 2024;26:140-141.
35. Ludman P, Zeymer U, Danchin N, et al. Care of patients with 
ST-elevation myocardial infarction: an international analysis 
of quality indicators in the acute coronary syndrome STEMI 
Registry of the EURObservational Research Programme and 
ACVC and EAPCI Associations of the European Society of 
Cardiology in 11 462 patients. Eur Heart J Acute Cardiovasc 
Care. 2023;12:22-37.
36. Thanavaro J, Buchanan P, Stiffler M, et al. Factors affecting 
STEMI performance in six hospitals within one healthcare 
system. Heart Lung. 2021;50:693-699.
37. Hao Y, Zhao D, Liu J, et al. Performance of Management 
Strategies with Class I Recommendations Among Patients 
Hospitalized With ST-Segment Elevation Myocardial Infarction 
in China. JAMA Cardiol. 2022;7:484-491.
38. Santos-Medina M, Rodríguez-Ramos M, Prohias-Martínez 
J, et al. REgistro CUbano de Infarto de Miocardio Agudo 
(RECUIMA), los primeros 1000 casos. Revista Cubana de 
Cardiología y Cirugía Cardiovascular. 2019;25.
39. Espinola-Zavaleta NG, Michel-Vasquez AD, Santos-Medina 
M, et al. Performance Measures in STEMI after COVID-19 
Pandemic: Results from the RECUIMA Registry. International 
Journal of Cardiovascular Sciences 2023;36:e20220118.
40. Motovska Z, Hlinomaz O, Mrozek J, et al. Impact of the 
COVID-19 pandemic on the occurrence and outcome of 
cardiogenic shock complicating acute myocardial infarction. 
Eur J Intern Med. 2023;115:134-136.
41. Ahlers MJ, Srivastava PK, Basir MB, et al. Characteristics 
and outcomes of patients presenting with acute myocardial 
infarction and cardiogenic shock during COVID-19. Catheter 
Cardiovasc Interv. 2022;100:568-574.
42. Bozkurt B, Das SR, Addison D, et al. AHA/ACC Key 
Data Elements and Definitions for Cardiovascular and 
Noncardiovascular Complications of COVID-19: A Report 
of the American College of Cardiology/American Heart 
Association Task Force on Clinical Data Standards. Circ 
Cardiovasc Qual Outcomes. 2022;15:e000111.
43. Elbadawi A, Elgendy IY, Mahmoud K, et al. Temporal 
Trends and Outcomes of Mechanical Complications in Patients 
with Acute Myocardial Infarction. JACC Cardiovasc Interv. 
2019;12:1825-1836.
44. Ouaddi NE, de Diego O, Labata C, et al. Mechanical 
complications in STEMI: prevalence and mortality trends in the 
primary PCI era. The Ruti-STEMI registry. Rev Esp Cardiol 
(Engl Ed). 2023;76:427-433. 


	Title

