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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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.

© GMN

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
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(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



Table 1. Trends in Demographics, Revascularization, In-hospital and Discharge Medications, and In-Hospital Outcomes in Patients With STEMI.

N grer- 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 |p
1456 69 146 136 136 167 154 178 162 178 130
- DEMOGRAPHICS
Median |66.0 66.0 69.0 660 67.0 640 670 66.0 640 660 [66.0
Age 25th  |57.0 57.0 53.0 58.0 57.0 57.0 59.0 57.0 56.0 57.0 57.0 0.755
75th 750 76.0 78.0 76.0 77.0 |73.0 73.0 (740 740 740 76.0
Male, % 69.1 652 685 70.6 699 695 695 697 728 652 685 0.96
Median|25.46 257 253 253 258 251 248 258 260 257 255
BMI Kg/m2 25th  23.18 [23.7 227 22.8 |23.0 225 229 239 243 234 239 0.011
75th  27.86 27.1 287 279 277 278 27.7 287 279 28.1 27.7
- MEDICAL HISTORY
Current smoker, % 49.6 435 575 581 (559 629 532 489 42,6 343 377 0.001
Hypertension, % 845 739 781 897 912 844 792 848 852 882 854 0.006
Diabetes, % 29.1 29.0 342 279 324 222 266 21.3 31.5 337 346 |0.059
Dialysis, % 0.5 0.0 1.4 0.0 0.7 0.6 1.3 0.0 25 0.6 0.8 0.015
Prior CAD, % 299 333 37.0 324 419 192 227 |29.8 247 315 [31.5 0.001
Prior MI, % 9.1 145 151 125 132 72 6.5 6.7 1.9 10.1 7.7 0.001
Prior PCI, % 32 0.0 4.8 5.1 22 3.0 32 1.1 2.5 6.7 0.8 0.032
Prior CABG, % 0.6 29 0.0 0.0 0.0 1.2 0.6 0.6 1.2 0.6 0.0 0.263
Prior stroke, % 2.7 29 34 29 2.9 1.2 3.2 1.7 49 1.7 2.3 0.681
Peripheral arterial disease, % 34 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, % 170  39.1 322 [19.1 162 6.6 162 169 [11.1 129 [14.6 0.001
Signs of Cardiogenic shock, % 3.1 1.4 34 5.1 5.9 24 32 2.2 1.9 1.1 1.5 0.012

Cardiac arrest at first medical

N 2.33 0.0 0.0 5.1 0.0 4.2 5.8 2.8 1.2 0.6 0.8 0.001
contact, %

LVEF < 40%, % 213 101 185 191 213 138 195 275 204 292 262  0.003
- REVASCULARIZATION

Overall TT, % 576 580 562 537 574 575 571 573 586 59.0 608  0.995
TT without contraindications, % 63.6 656 578 550 593 594 626 662 641 700 798  0.007
Median door to needle time, min 60 1200 1200 800 60.0 60.0 60.0 60.0 60.0 600 600 0.009
Primary PCI 07 14 00 07 00 00 13 06 00 00 31 000
IN-HOSPITAL TREATMENT

Aspirin use, % 98.6 986 979 985 963 994 987 978 994 994 100  0.279
Clopidogrel use, % 97 942 100 993 993 994 994 994 981 831 985 0.0l
ACE inhibitors or ARB 869 826 863 846 963 964 838 91.0 914 921 938  0.001
fﬁ)];"nol}:bmrs or ARB in LVEF 835 571 778 846 931 100 667 857 788 827 853  0.001
Beta-blocker use, % 617 812 123 603 772 910 623 556 673 646 508  0.001
Statin therapy, % 98.1 97.1 986 100 100 100 100 882 994 989 100  0.001
Defect free care, % 337 58 82 257 434 533 357 365 407 326 369  0.001
DISCHARGE MEDICATION

Aspirin use, % 98.1 952 967 983 992 (981 97.8 987 100 98.1 967 0.404
Clopidogrel use, % 959 968 967 975 951 968 97.1 994 973 851 992  0.001
ACE inhibitors or ARB, % 967 984 917 975 975 994 942 968 960 975 984  0.032
f‘%f/:‘f/‘:b‘tors or ARB in LVEF 944 100 923 952 947 100 864 97.1 889 950 964  0.665
Beta-blocker use, % 8.6 629 446 790 943 956 698 838 967 913 894  0.001
Aldosterone antagonist in LVEF

96.6 100 100 100 89.5 952 100 100 926 925 100 XXXX

<40%, %
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Statin therapy, % 96.1 79.0 85.1 958 100 98.1 98.6 98.7 100 957 1992 ]0.001

Defect free care, % 743 1484 339 697 885 899 633 805 8.7 758 854 |0.001

IN-HOSPITAL OUTCOME

Unadjusted mortality, % 10.1  10.1 17.1  |12.5 103 54 9.7 135 74 9.6 5.4 0.001

Risk-adjusted mortality rate, % 6.66 4.4 4.8 5.4 5.8 39 7.9 6.3 11.5 82 6.7 0.001
Median|1.4 1.0 2.0 1.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0

Mortality risk score 25th |0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.041
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 79 105 163 10.8 0.001

Mechanical complications, % 4.0 43 5.5 59 59 4.2 2.6 5.6 1.9 34 0.8 0.001

Major Arrythmia 137 29 4.1 8.1 7.4 162 182 16.0 21.1 185 154 0.001

Trends in revascularization in patients with STEMI
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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
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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.

116

2 3 4 5 B 7 8 g 10

mSeies]l mSeies? mSoes3




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
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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



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 km?, 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
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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 P2Y 12 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.

Inthisstudy, 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



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.
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