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Abstract

Background : The Coronavirus Disease 2019 (COVID-19) pandemic has become a global
burden, changing healthcare system and affecting patients with ST segment elevation
myocardial infarction (STEMI). Several countries reported a decrease in hospital
admission, changing management, increase total ischemic time, and major
cardiovascular events (MACE) in the pandemic era. However, there is limited data
especially in Indonesia. The objectives of this study was to know the differences in
admissions, characteristics, management and in-hospital MACE in STEMI patients
between pre and pandemicera.

Methods : Comparative observational analytical study was done on 169 patients in the
pre-pandemic (12 March 2019-11 March 2020) compared to 163 patients in the
pandemic era (12 March 2020-30 September 2021) with STEMI at Dr. Kariadi Semarang
Hospital. Assessment of monthly admission rates, total ischaemic time, reperfusion
management, COVID-19 status and MACE were carried out.

Results : During the COVID-19 pandemic, there was a decrease in the average admission
of 14.1 to 8.6 patients per month (p<0.001), increase total ischaemic time of 8.78 (3.22-
19.68) hoursto 10.22 (3.20-20.43) hours (p<0.001), decreased use of primary PCI (97.0%
vs. 83.4%, p<0.001), increased fibrinolytic (1.8% vs8.6%, p=0.010) and no reperfusion
(1.2%vs8.0%, p=0.007). There was a significant increase in MACE in the era of the COVID-
19 pandemic (10.7%vs22.1%, p=0.008), with mortality (4.7%vs11.7%, p=0.035), stroke
(1.2%vs1.8%, p=0.680), cardiogenic shock (4.1%vs11.0%, p=0.030), and acute pulmonary
edema (3.6%vs10.4%, p=0.024).

Conclusion : There was a decrease in admissions and primary PCl procedure, increase use
of fibrinolytics and without reperfusion, total ischemic time prolongation, and significant
increase of in-hospital MACE in STEMI patients during the COVID-19 pandemic.

Keywords : ST-segment elevation myocardial infarction, COVID-19 pandemic, total
ischaemictime, management, major adverse cardiac event
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INTRODUCTION

Since the Coronavirus Disease 2019 (COVID-19)
pandemic which began in Wuhan, China, in December
2019, there has been a sharp increase in confirmed
patients, which has led to changes in health services and
community restrictions. The phenomenon of the COVID-
19 pandemic does not only affect patients with COVID-19
but has a wider impact. In fact, to date, there have been
several studies reporting a reduction in hospital
admission rates in STEMI patients.!”” In China, it was
stated that there was a 51.4% decrease in STEMI patient
admissions and an increase in patients who did not get
reperfusion compared to 2018 and 2019.! There is a study
in five hospitals in Indonesia that reports a significant
reduction in STEMI patients from 338 to 190 patients in
2020, as well as a decrease in the use of primary PCL” In
addition to a decrease in admissions, there has also been
an increase in delays, both delays for patients coming to
health facilities (patient delay) and prolonged time in the
health care system (hospital delay). Several studies found
that the time from the onset of typical ischemia symptoms
to first medical contact (FMC) and ischemic time
increased significantly.!’-'! Meta-analysis study by Zhu
et al. that compared the characteristics and outcomes of
STEMI patients found that in six articles there were an
increase in onset to FMC time (SMD 0.51, 95% CI, 0.24-
0.78, p<0.001) in the COVID-19 pandemic era compared
to before the COVID-19 pandemic.'?

In addition, there were several studies that
reported an increase in poor outcomes in STEMI patients
during the pandemic era. The China Chest Pain Center's
conducted a study on 28,189 STEMI patients from 2019-
2020. Apart from finding a decrease in admissions to
health services and a change in reperfusion strategy, there
was also an increase in the incidence of death in hospital
(OR1.21;95% CI:1.07-1, 37;p=0.003) and heart failure (OR
1.10;95% CI:1.02-1.18; p=0.020).1®

The differences in health services between
developed and developing countries, such as hospital
availability, early screening and rapid microbiological
examination, availability of an isolation catheterization
rooms, and geographical differences allow for differences
in outcomes in this population. As a result, it is necessary
at this time to investigate and analyze differences in
admissions, characteristics, management, and in-hospital
MACE in STEMI patients between the pandemic era and
before the pandemic era.

METHODS

This was an observational study with a cross-sectional
design. Total sampling was carried out on STEMI patients
at Dr Kariadi General Hospital Semarang in the period
March 12 2019 to March 11 2020 in the group before the
COVID-19 pandemic era and March 12 2020 to September
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30 2021 for the COVID-19 pandemic era group with
STEMI diagnosis criteria based on symptoms (eg
persistent chest pain) and signs (eg 12-lead ECG)
consistent with myocardial ischemia."* The inclusion
criteria for this study were patients aged 18 to 80 years,
and diagnosed with STEMI onset (typical infarction of
chest pain in the emergency room of Dr. Kariadi General
Hospital, Semarang) < 12 hours. Exclusion criteria were
having an eGFR value <30 ml/min/1.73m? known to
have cancer which is thought to be the main cause of
death during treatment and having incomplete medical
record data. Identity and demographic data were
collected, as were clinical data in the form of complaints,
onset, last COVID-19 status during treatment,
cardiovascular risk factors, systolic blood pressure,
diastolic blood pressure, heart rate, respiratory rate,
Killip class, infarction location based on ECG criteria,
hemoglobin level, random blood glucose level, creatinine
level, drugs administered, data related to fibrinolytic
reperfusion, Primary PCI, onset to FMC time, FMC to
needle time, FMC to wire crossing time, cath lab
activation time, total ischaemic time, number of vessel
disease, final TIMI flow, and MACE during treatment,
death cause, stroke, urgent revascularization, acute
pulmonary edema, and acute heart failure.

Data will be displayed in the form of mean *
standard deviation, median (min-max), frequency and
percentage. An unpaired comparative test was carried
out, Chi-Square test was used in categorical variables,
unpaired t-test on numeric variable (parametric) or Mann
Whitney (non-parametric). The normality of data
distribution was tested by the Kolmogrov-Smirnov test.
The p value <0.05is a significant value. Statistical analysis
used the IBM SPSS version 23.0. This study was
conducted after obtaining permission from Health
Research Ethics Commission No.1083/EC/KEPK-
RSDK/2022 and research permission by Dr. Kariadi
General Hospital No DP.02.01/1.11/3159/2022.

RESULTS

There are 332 samples of STEMI patients were obtained in
the period of March 12 2019 - September 31 2021. The
number of samples on the period before the COVID-19
pandemic era on March 12 2019 - March 11 2020 were 169
samples and the period during the COVID-19 pandemic
era on March 12 2020 - September 31, 2021 were 163
samples (Table 1) and displayed in a graph per month
(Figure 1). The baseline characteristics of the patients are
shown in Table 1. There was a significant decrease in
STEMI patient admissions per month, with an average of
14.1£3.1 before the pandemic compared to 8.6+4.1 during
the COVID-19 pandemic. There was also a significant
decrease in the use of primary PCI from 164 (97.0%) to 136
(83.4%), p 0.001, as well as a significant increase in the use
of fibrinolytics from 3 (1.8%) to 14 (8.6%), p=0.010, and
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TABLE 1

Baseline Characteristics

Variables All research Before CoviD-19 p
samples CoviD-19 Pandemic
(n=332) Pandemic (n=163)
(n=169)
Admissions, patients per week 2,5 3.1 1.9
Age, years 57.6+9.1 57.9+8.3 57.1+9.9 0.4148
Sex Male 279 (84.0%) 135 (79.9%) 144 (88.3%) 0.051¥
Female 53 (16.0%) 34 (20.1%) 19 (11.7%)
Cardiovascular Hypertension 193 (58.1%) 99 (58.6%) 94 (57.7%) 0.955¥
Risk Factor Diabetes 160 (48.2%) 77 (45.6%) 83 (50.9%) 0.386"
Dyslipidemia 105 (31.6%) 52 (30.8%) 53 (32.5%) 0.823¥
Active smoker 145 (43.7%) 72 (42.6%) 73 (44.8%) 0.143¥
Ex-smoker 82 (24.7%) 36 (21.3%) 46 (28.2%)
Family History 30 (9.0%) 12 (7.1%) 18 (11.0%) 0.289¥%
Menopause 44 (14.2%) 28 (87.5%) 16 (88.9%) 0.631f
Presentation Referred from other hospital 246 (74.1%) 114 (67.5%) 132 (81.0%) 0.007¥
Method Self presenting 86 (25.9%) 55 (32.5%) 31 (19.0%)
Systolic BP, mmHg 119 (67-180) 113 (71-175) 124 (67-180) 0.002*
Heart Rate, bpm 79 (31-126) 80 (46-126) 78 (31-120) 0.024%
Killip class 1 270 (81.3%) 139 (82.2%) 131 (80.4%)
2 42 (12.7%) 23 (13.6%) 19 (11.7%)
3 7 (2.1%) 3 (1.8%) 4 (2.5%)
4 13 (3.9%) 4(2.4%) 9 (5.5%)
1 139 (82.2%) 131 (80.4%) 0.765¥
2+3+4 30 (17.8%) 33 (19.6%)
Anterior Infarction 168 (50.6%) 85 (50.3%) 83 (50.9%) 0.997¥
BMI, kg/m? 24,7 (£2.9) 24,6 (£2.8) 24.8 (£3.1) 0.479%
Creatinine, mg/dL 1,1 (0.5-2.6) 1.1 (0.5-2.6) 1.2 (0.5-2.6) 0.037¢
Blood Glucose, mg/dL 142 (65-558) 145 (71-530) 130 (65-558) 0.419%
Reperfusion Primary PCI 300 (90.4%) 164 (97.0%) 136 (83.4%) <0.001¥
Method Fibrinolysis 17 (5.1%) 3 (1.8%) 14 (8.6%) 0.010¥
None 15 (4.5%) 2 (1.2%) 13 (8.0%) 0.007¥
Reperfusion 317 (95.5%) 167 (98.8%) 150 (92.0%) 0.007¥
No reperfusion 15 (4.5%) 2 (0.6%) 13 (3.9%)
Treatment Aspirin 332 (100%) 169 (100%) 163 (100%)
P2Y12i 332 (100%) 169 (100%) 163 (100%) 0.568¥
Ticagrelor 250 (75.3%) 130 (76.9%) 120 (73.6%)
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TABLE 1. Continued

Variables All research Before COvID-19 p
samples COVID-19 Pandemic
(n=332) Pandemic (n=163)
(n=169)
Clopidogrel 82 (24.7%) 39 (23.1%) 43 (26.4%)
Anticoagulant 213 (64.2%) 107 (63.3%) 106 (65.0%) 0.832¥
Heparin 31 (9.3%) 7 (4.1%) 24 (14.7%)
Fondaparinux 165 (49.7%) 91 (53.8%) 74 (45.4%)
Enoxaparin 17 (5.1%) 9 (5.3%) 8 (4.9%)
ACEi/ARB 306 (92.2%) 155 (91.7%) 151 (92.6%) 0.914%
Beta blocker 263 (79.2%) 127 (75.1%) 136 (83.4%) 0.084¥
Statin 332 (100%) 169 (100%) 163 (100%)
COVID-19 2 (0.6%) 0 (0%) 2(1.2%) 0.240f

Number of STEMI admission during COVID-19 pandemic

Number of STEMI admissions (n)
-
(=]

A A

Mar Apr Mean Jun Jul Ags Sep Okt Nov Des Jan Feb Mar Apr Ma Jun Jul Ags Sep

Months

=g Before Pandemic (12 March 2019-11 March 2020}
=g COVID-19 Pandemic (12 March 2020-31 September 2021)

Figure 1. Monthly admission comparison of STEMI patients in one year before pandemic (12 March 2019 — 11 March 2020)
and during the COVID-19 pandemic (12 March 2020—-31 September 2021)

without reperfusion from 2 (1.2%) to 13 (8.0%), p=0.007
(Table 1, Figure 2). The majority of patients were men,
with an average age of 57.9£8.3 before the pandemic and
57.149.9 during the pandemic. There were no significant
differences in cardiovascular risk factors such as
hypertension, diabetes, dyslipidemia, smoking, and
family history. The number of patients who came to the
hospital with referrals from other health facilities
increased sharply from 114 (67.5%) to 132 (81.0%)
p=0.007. There were 2 (0.6%) patients with a confirmed
diagnosis of COVID-19 during treatment. Procedural
data of patients who underwent reperfusion are included
in Table 2 with details, namely that a significant
prolongation of the total ischemic time component was
obtained in the pre-pandemic era with 8.78 (3.22-19.68)
hours compared to 10.22 (3.20-20.43) hours (Table 2,
Figure 3) which includes an onset component of 5.0
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(1.5-12.0) hours compared to 7.0 (1.0-12.0) hours, door to
wire crossing of 3.28 (1.17-12.68) hours versus 3.66
(0.55-9.85) hours, and door to needle (on fibrinolytics)
0.58(0.30-0.66) hours versus 1.70 (0.91-2.20) hours.
Patients receive the same medical treatment before and
during the COVID-19 pandemic. Major cardiovascular
events significantly increased in the pandemic era with a
total of 36 (22.1%) compared to 18 (10.7%) patients in the
pre-pandemic era p=0.008 (Table 3, Figure 4).

DISCUSSION

During the COVID-19 pandemic period, there was a
significant decrease in the average patient admission per
month from the pre-pandemic era versus the pandemic
era from 14.1£3.1 patients per month compared to 8.6+4.1
patients per month, p <0.001, mean diff 5.50, CI 95%
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TABLE 2
Procedural data of patients undergoing reperfusion

Variables Research Before CoviD-19 p
samples COvID-19 Pandemic
(n=317) Pandemic (n=150)
(n=167)

Onset, hours 6.4 (1.0-12.0) 5.0 (1.5-12.0) 7.0 (1.0-12.0) <0.001*
Door-to-wire crossing, hours 3,37 (0.55-12.68) 3.28 (1.17-12.68) 3.66 (0.55-9.85) 0.046%
Total ishcemic time (Primary PCl), hours 10.01 (3,22-20,43) 8.96(3.22-19.68) 10.53 (3.95-20.43) <0.001*
Door-to-needle, hours 1.46 (0.30-2.20) 0.58 (0.30-0.66)  1.70(0.91-2.20) 0.008*
Total ishcemic time (Fibrinolitik), hours 6.70(3.20-12.00) 5.66 (4.30-7.58) 7.00(3.20-12.00) 0.705%
Total ishcemic time (Primary PCI +fibrinolitik), hours  9.55 (3.2-20.43) 8.78 (3.22-19.68)  10.22 (3.20-20.43) <0.001*
CAD vessel disease 1 92 (29.8%) 38 (23.2%) 54 (37.2%)

2 92 (29.8%) 56 (34.1%) 36 (24.8%)

3 125 (37.7%) 70 (42.7%) 55 (37.9%)

1+2 184 (59.5%) 94 (42.7%) 90 (62.1%) 0.463¥

3 125 (40.5%) 70 (57.3%) 55 (37.9%)
Infarct Related LAD 158 (47.6%) 84 (51.2%) 74 (51.0%)
Artery LCx 15 (4.5%) 7 (4.3%) 8 (5.5%)

RCA 133 (40.1%) 72 (43.9%) 61 (42.1%)

LAD+RCA 1(0.3%) 1 (0.6%) 0 (0%)

LM 2 (0.6%) 0 (0%) 2 (1.4%)
Final TIMI flow 3 286 (86.1%) 150 (91.5%) 136 (93.8%)

2 22 (6.6%) 13 (7.9%) 9 (6.2%)

1 1(0.3%) 1(0.6%) 0 (0%)

3 286 (86.1%) 150 (91.5%) 136 (93.8%) 0.574%

1+2 23 (7.4%) 14 (8.5%) 9 (6.2%)

2.88-8.13 (Figure 1). This significant decrease in patient
admissions also occurred globally, in London, England
with a significantly decreased incidence of STEMI per
week (15£3.5 in 2019 vs 10+4.4 in 2020, p=0.013)."
Another study in Indonesia at five hospitals with primary
PCI facilities stated a decrease in STEMI patient
admissions in February - June 2020 (190 patients)
compared to the same period in 2019 (338 patients).” The
decline in STEMI patients during the COVID-19
pandemic may be due to several factors, including the
patient's fear of going to health services at the hospital,
especially with primary PCI services, where the hospital
is larger and has full capacity to avoid transmission of
COVID-1971315 Some patients who want to check
themselves out choose health services in places that tend
not to be crowded.”’3'® Other factors, namely the
lockdown policy, orders to stay at home, and social

distancing, are also causes of a decrease in STEMI
admissions to hospitals.’>® These policies can reduce
stress factors, improve healthy lifestyles such as diet,
sports activities, and good sleep quality, which can
prevent acute myocardial infarction.’>!8 Reduction in air
pollution was also reported during the policy, which
could reduce exposure for individuals which is also
thought to reduce the occurrence of acute myocardial
infarction.'® Focus on public education about COVID-19
and reduced education regarding awareness, signs, and
symptoms of life-threatening diseases such as STEMI can
cause people to perceive chest pain or shortness of breath
as arespiratory symptom. This has the potential to reduce
the number of patients requiring emergency care.'>1

This study's significant increase in patient
presentation with the referral method is also similar to the
registry of The International Study on Acute Coronary
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Figure 2. Comparison of STEMI patient reperfusion methods before and during the COVID-19 pandemic.

Total ischaemic time
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Figure 3. Comparison of total ischemic time in STEMI patients before and during the COVID-19 pandemic.

TABLE 3
In-hospital outcomes

Variables All Research Before CcoviD-19 p
samples CcoviD-19 Pandemic
(n=332) Pandemic (n=169) (n=163)
MACE 54 (16.3%) 18 (10.7%) 36 (22.1%) 0.008*
Death 27 (8.1%) 8 (4.7%) 19 (11.7%) 0.035%
Stroke 5(1.5%) 2(1.2%) 3(1.8%) 0.680¢f
Urgent Revascularization 0 0 0
Cardiogenic shock 25 (7.5%) 7 (4.1%) 18 (11.0%) 0.030¥
Acute Lung Edema 23 (6.9%) 6 (3.6%) 17 (10.4%) 0.024¥%

Note : The values displayed are mean * SD, median (min—max), or n (%).

*Mann Whitney; §Independent t; ¥Chi Square, EFischer. ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker;

CAD, coronary artery disease; COVID-19, coronavirus disease 2019; BMI, body mass index; MACE, major adverse cardiac event; BP, blood pressure;
TIMI, thrombolysis in myocardial infarction
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Figure 4. Comparison of the MACE components in STEMI patients before and during COVID-19 pandemic.

Syndromes- ST Elevation Myocardial Infarction COVID-
19 (ISACS-STEMI COVID-19) in 6,609 patients who
underwent Primary PCI in 18 countries, which stated an
increase in referral rates to hospitals with Primary PCI
using ambulances (from the community) from 1,893
(54.3%) patients in 2019 to 1,639 (58.3%) patients.!?° The
increase in the number of referrals to hospitals with
primary PCI facilities during this pandemic era was due
to the patients' fear of avoiding transmission of COVID-
19 where hospitals with primary PCI facilities are usually
large hospitals, which also receive referrals for COVID-19
patients.>”?° The full capacity of hospitals, especially with
primary PClI facilities, also resulted in patients tending to
seek health services that weren't crowded, so that the
percentage of referred patients to hospitals with primary
PClincreased.?”?

There was a significant decrease in the use of
primary PCI in the pandemic era by 136 (83.4%) patients
compared to before the COVID-19 pandemic by 164
(97.0%) patients with p<0.001; IK95% 2,210-14,185; a
significant increase in the use of fibrinolytics by 14 (8.6%)
patients compared to 3 (1.8%) patients with p=0.010;
1K95% 1,417-16,524 (Figure 2). The ISACS-STEMI
COVID-19 registry in 109 hospitals reported a consistent
reduction in the use of primary PCI in STEMI patients,
with an average of 559 (95% CI 514 - 607) in 2019
compared to 477 (95% CI 435 - 522) per million
population in 2020.1%2° Whereas in Indonesia, there was
also an increase in the percentage of conservative
management of STEMI patients in June 2020 (33.3%)
compared to the same month in 2019 (11.7%).” At this
time, we found a shift in reperfusion strategy in STEMI as
an adaptation to COVID-19 which has a high

transmission rate. The Chinese protocol recommends
thrombolysis with COVID-19 in isolation wards for all
acute STEMI patients (onset within 12 hours and without
thrombolysis contraindications).’® This is similar to
the 1st edition of the COVID-19 management protocol in
April 2020 which was also prepared by Perhimpunan
Dokter Spesialis Kardiovaskular Indonesia (PERKI).?!

However, along with the dynamic status of the
COVID-19 pandemic, the latest COVID-19 management
guidebook published in January 2022 (ed 4) has the
principle that timely reperfusion must be pursued during
the COVID-19 pandemic.???* In this guideline, PERKI is
guided by ESC, where reperfusion must still be carried
out in STEMI patients while paying attention to the safety
of health workers. In the absence of previous COVID-19
testing, all STEMI patients must be managed as if they
were positive for COVID-19. This guideline also states
that all primary PCI procedures are carried out in
facilities capable of performing PCI in patients with
confirmed COVID-19 (isolation catheterization room).?2>
Due to the lack of isolation catheterization room facilities
at Dr. Kariadi Semarang Hospital and the duration of
COVID-19 screening, which requires antigen and PCR
tests, all patients with STEMI onset within 12 hours
and a positive COVID-19 initial screening did not receive
aprimary PCl strategy.

In this study, fibrinolytics were performed on
14 patients, with details on 12 patients having successful
fibrinolytics, where 8 patients were continued with early
routine PCI, and 2 patients with failed fibrinolytics were
continued with rescue PCI. Of all the patients who
underwent fibrinolytic therapy, three MACE were
obtained with details of 2 patients dying and 1 patient
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experiencing acute pulmonary edema. This is different
from the pre-pandemic era, where only 3 fibrinolytic
therapies were performed and success, with no one had
MACE. Furthermore, in our study, we found 13 patients
without reperfusion therapy, where two patients had
confirmed COVID-19, one patient had suspected COVID-
19 and three patients barely made it past the onset of
12 hours. With details of 2 patients with positive COVID-
19 confirmation, the first patient with inferior STEMI
KILLIP 1 underwent conservative therapy, and the
second patient with anterior STEMI accompanied by
ARDS pneumonia underwent conservative therapy. So
that the increase in the use of fibrinolytics and without
reperfusion that occurred in this pandemic era has been
proven to increase the incidence of MACE.

A significant increase in duration of patient onset
from first feeling infarction symptoms to first medical
contact was also found in the pre-COVID-19 era, with a
median mean time of 5.0 (1.5-12.0) hours compared to 7.0
(1.0-12.0) hours in the era of the COVID-19 pandemic
(p<0.001). A meta-analysis that compared the
characteristics and outcomes of STEMI patients said that
six articles found an increase in the onset to FMC time
(SMD 0.51, 95% CI, 0.24-0.78, p<0.001) during the
pandemic era compared to before the COVID-19
pandemic.’> One of the reasons for this lengthening of
time is due to the patient's fear of seeking health facilities
due to COVID-19 which was obtained from interviews
during hospital admission.”> The full capacity of
hospitals during several periods during the COVID-19
pandemic in Indonesia also made it more difficult for
patients to seek medical assistance, so that the onset
would be even longer.

In this study, the total duration of ischemic time in
patients receiving reperfusion was found to be prolonged
during the COVID-19 pandemic era with a median length
of 10.22 (3.20-20.43) hours compared to 8.78 (3.22-19.68)
hours in the pre-pandemic era p<0.001 (Figure 3). There
was also increased median total ischemic time with
fibrinolytic from 7.00 (3.20-12.00) hours compared to 5.66
(4.30-7.58) hours with p=0.705; the median door to needle
time also experienced a significant increase with 1.70
(0.91-2.20) compared to 0.58 (0.30-0.66) hours with
p=0.008. The ISACS-STEMI COVID-19 registry states that
the total ischemic time was prolonged >12 hours for 196
(120-355) minutes in 2019 compared to 225 (135-410) in
2020 (p<0.001) and door to balloon time for 40 (25-64)
minutes in 2019 compared to 40 (25-70) minutes in 2020
(p=0.01)." The lengthening of the total ischemic time,
especially the system delay component, is seen in the
significant lengthening of door to cathlab activation and
door to crossing wire. Where the lengthening of time in
the STEMI service system occurs due to a screening
examination protocol before the patient enters the
emergency unit and preparations for the use of personal
protective equipment (PPE) for health workers, including
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doctors, so as to delay the diagnosis and initial
management of STEMI, after that the patient is still
subject to a rapid test, complete blood count, chest x-ray
examination, and CT scan.”'>?* Preparation of personnel
and equipment in the isolation catheterization room is
also called increasing the length of the total ischemic
time.?

Patient delay in our study was the component that
made the main contribution to the lengthening of the total
ischemic time during the COVID-19 pandemic with a
median difference of 5.0 (1.5-12.0) hours compared to 7.0
(1.0-12.0) hours in the era of the COVID-19 pandemic
(p <0.001). As aresult, health service counseling provided
by health workers and the government has been critical in
combating fear of COVID-19 infection, particularly in
emergency situations, where STEMI patients at this time
are expected to benefit from prompt and appropriate
medical attention because this population has a high risk
of MACE

In the era of the COVID-19 pandemic from March
122020 to September 31 2021 with a total of 163 patients,
2 (1.2%) had a confirmed diagnosis of COVID-19. In
addition, the researchers conducted a further search on
all patients and found 11 patients with STEMI who were
confirmed positive for COVID-19. However, 9 patients
could not be included in this study sample due to late
onset (>12 hours), incomplete ischemic time data, and
evidence of myocarditis. There is still a possibility that
some patients will be confirmed because in the early days
of the COVID-19 pandemic they only used rapid
screening which included clinical data on signs and
symptoms, chest x-ray, blood laboratory, and contact
history and demographics. The limited and long duration
of testing for COVID-19 using RT-PCR at the start of the
COVID-19 pandemic also led to a reduction in the
number of STEMI patients undergoing standard tests to
diagnose COVID-19.

The MACE rate increased significantly during the
pandemic era, rising from 36 (22.1%) to 18 (10.7%)
patients prior to the COVID-19 pandemic, with p=0.008.
Mortality, cardiogenic shock, and acute pulmonary
edema also increased significantly, with a ratio of 19
(11.7%) vs 8 (4.7%) p=0.035, 18 (11.0%) vs 7 (4.1%)
p=0.030, and 17 (10.4%) vs. 6 (3.6%) p=0.024. Meanwhile,
the incidence of stroke did not increase significantly in the
pandemic era, namely 3 (1.8%) compared to 2 (1.2%) with
p=0.680 and there were no patients requiring urgent
revascularization in both groups (Figure 4). The ISACS-
STEMI COVID-19 registry also reported the same thing,
namely the death rate increased significantly in 2020
compared to 2019 (481 deaths (6.5%) vs 457 deaths (5.3%);
OR 1.26, CI 95% ,1.10-1.4, p<0.001)." As a comparison
above shows, MACE rates reported in European
countries were lower during the pandemic and before the
pandemic, where more optimal STEMI management was
able to reduce mortality and MACE compared to this
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study. In addition, the differences in the assessed MACE
outcomes and the different study populations are also
other reasons. While the increase in MACE rates during
this pandemic was mentioned in the previous study
above, it could be caused by several factors, namely along
total ischemic time, changes in reperfusion strategies
such as decreased use of primary PCI, inadequate health
infrastructure, and concomitant infection with COVID-
19.13,19,25,26

This study has a number of limitations, the first is
that this study uses retrospective secondary data so that
data collection is highly dependent on the accuracy and
completeness of hospital medical records. Second,
changes in examining COVID-19 status such as the use of
antibodies, antigens or RT-PCR and changes in patient
management policies during the COVID-19 pandemic era
are very dynamic, depending on the number of cases of
COVID-19 and the ability of hospital infrastructure to
adapt to pandemic conditions and the availability of tools
at the time. Third, our study did not include patients who
died suddenly with suspected cardiac arrest which could
suggest a longer onset before hospital admission. Fourth,
not including the variable vaccine administration
theoretically can provide external protection for sufferers
of COVID-109. Fifth, this study was conducted in a single
center, so the results cannot be generalized to STEMI
patient populations elsewhere. Sixth, the observation
time in this study was relatively short, namely only
during hospitalization, so further research is needed to
assess long-term outcomes.

CONCLUSION

This study shows that there is a decrease in patient
admissions per month, a decrease in the use of primary
PCI, an increase in the use of fibrinolytics and no
reperfusion therapy, a prolonged onset and duration of
total ischemic time, and a significant increase in major
cardiovascular events in hospital in STEMI patients
during the COVID-19 pandemic.

Public education regarding the importance of
awareness of the signs and symptoms of STEMI,
shortening the time for screening and antigen
examination in the emergency room, increasing the
availability of isolation catheterization room facilities,
and improving the management of COVID-19 in general
are expected to improve the morbidity and mortality of
STEMI patients in the COVID-19 pandemic.
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