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Abstract:
Our object was to examine how the pre- and post-pan-
demic COVID-19 impacted the care of acute ST-segment
elevation myocardial infarction (STEMI) patients in county
hospitals. Using January 20, 2020, as the time point for the
control of a unique coronavirus pneumonia epidemic in
Jieshou, 272 acute STEMI patients were separated into pre-
epidemic (group A, n = 130) and epidemic (group B, n =
142). There were no significant differences between the
two groups in terms of mode of arrival, symptom onset-
to-first medical contact time, door-to-needle time, door-to-
balloon time, maximum hypersensitive cardiac troponin
I levels, and in-hospital adverse events (P > 0.05).
Emergency percutaneous coronary intervention (PCI)
was much less common in group B (57.7%) compared
to group A (72.3%) (P = 0.012), and the proportion of
reperfusion treatment with thrombolysis was 30.3% in
group B compared to 13.1% in group A (P < 0.001).
Logistic regression analysis showed that age ≥76 years,
admission NT-proBNP levels ≥3,018 pg/ml, and com-
bined cardiogenic shock were independent risk factors
for death. Compared with thrombolytic therapy, emer-
gency PCI treatment further reduced the risk of death in
STEMI. In conclusion, the county hospitals treated more
acute STEMI with thrombolysis during the COVID-19
outbreak.
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1 Introduction

Acute myocardial infarction (AMI) has an acute onset,
severe symptoms, and high mortality, and the death
rate of AMI in China has been substantially higher in
rural than in urban areas since 2013 [1]. In contrast to a
general trend of diminishing AMI incidence and death
in industrialized nations [2–6], it is estimated that the
number of AMI cases in China would significantly grow
from eight million in 2010 to 23 million in 2030 [7].

In the United States, Eberhard and colleagues found
that the rate of heart disease mortality was greatest in the
South, and rural regions had a rate 25% higher than
Southern suburban people [8]. Rural and distant Austra-
lians have greater cardiovascular disease (CVD) risk fac-
tors, higher rates of CVD-related hospitalization, and are
more likely to die fromCVD than those inurban regions [9].

Early reperfusion therapy is an important measure
for the salvage of acute STEMI patients, and early admin-
istration of fibrinolytic therapy and emergency primary
percutaneous coronary intervention (PCI) can signifi-
cantly reduce the mortality of ST-segment elevation myo-
cardial infarction (STEMI) patients [10,11], and the earlier
the reperfusion therapy within 12 h of onset, the higher
the revascularization rate and the lower the in-hospital
mortality [12]. Intravenous thrombolysis, primary angio-
plasty, intracoronary thrombolysis, or urgent coronary
artery bypass grafting operations are examples of initial
reperfusion treatment used to restore blood flow through
a suspected or known occluded coronary artery shortly
after diagnosis.

The choice of STEMI reperfusion treatment mea-
sures is influenced by the medical conditions, level of
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consultation and treatment, and geographical location in
the area of consultation, and China Acute Myocardial
Infarction studies have shown that the reperfusion ratio
is lower in the county hospitals compared with provincial
and municipal hospitals [13], but with the creation of
chest pain centers in recent years, it has led to a signifi-
cant improvement in the treatment of acute STEMI in the
county hospitals, significantly shortened the rescue time,
improved the reperfusion treatment ratio to varying degrees,
and significantly improved the prognosis of STEMI patients
[14,15]. PrimaryPCI is the recommended therapeuticmethod
for patients with STEMI when done promptly, according to
early randomized studies [16–19]. According to the most
recent European Society of Cardiology recommendation,
reperfusion treatment is advised in all STEMI patients with
symptomsof ischemia lasting less than 12 h, andprimaryPCI
is preferred over thrombolysis within the timeframes speci-
fied [20]. However, with the outbreak and rapid prevalence
of thenovel coronaviruspneumonia (COVID-19), thecountry
adopted strict control measures for category A infectious
diseases in order to control the rapid spread of the epidemic
[21,22], taking measures such as travel restrictions, home
isolation, and strengthening personal protection. The epi-
demic control and the psychological and emotional changes
brought about by the epidemic, travel restrictions, and fear
of hospital infection have affected the treatment of acute
STEMI to some extent.

The impact of the COVID-19 pandemic on the man-
agement of acute STEMI patients has been reported dif-
ferently in the domestic and international literature. Two
domestic studies reported a decrease in the number of
acute STEMI patient visits in high-risk areas, a delay in
the symptom onset-to-first medical contact (S2FMC) time,
a change in the choice of reperfusion therapy measures
for acute STEMI patients, and prolongation of the door-
to-balloon (D2B, interval between the patient’s arrival in
the emergency department and ends when PCI with a
catheter guidewire and balloon inflation crosses the culprit
lesion) time during the pandemic [23,24]. Gramegna et al.
demonstrate that patients with STEMI have a considerably
longer duration from the beginning of symptoms to hospital
admission when compared to the same timeperiod in the
preceding two years [25], but no significant effect on prog-
nosis has been found [23,24], and few relevant studies have
been reported, mostly data from tertiary hospitals in high-
risk areas during the pandemic period.

Increased mortality and worsening cardiac outcomes
in AMI in the early phase of the epidemic [26]. A German
study showed that the number of STEMI saved during
the peak of the epidemic decreased significantly, but
clinically important indicators such as preadmission ECG,

D2B, and in-hospital mortality were not significantly
affected, and the existing structure of the regionalized
STEMI network ensured a high-quality standard of care
[27]. In-hospital death rates were 15.2 versus 11.2% among
patients with out-of-hospital STEMI plus COVID-19 versus
out-of-hospital STEMI without COVID-19 (absolute differ-
ence, 4.1% [95%CI, 1.1−7.0%]; P = 0.007). In-hospital
death rates were 78.5% versus 46.1% in patients with in-
hospital STEMI plus COVID-19 versus in-hospital STEMI
without COVID-19 (absolute difference, 32.4% [95% CI,
29.0−35.9%, P < 0.001) [28].

It is unclear how the COVID-19 pandemic affects the
treatment of acute STEMI patients in the county hospitals
in low-risk areas of the epidemic. There have been several
divergent reports on hospital outcomes, particularly mor-
tality, and cardiogenic shock [29–31]. This study aimed
to explore the current situation and its impact on the treat-
ment of acute STEMI patients in the chest pain centers of
county hospitals before and after the COVID-19 pandemic.

2 Patients and methods

2.1 Study population

Inclusion criteria: 1. patients with STEMI, meeting the
diagnostic criteria: ischemic chest pain or its equivalent,
dynamic evolution of the AMI electrocardiogram (ECG),
dynamic changes in serum myocardial injury marker
levels (at least 2 markers); 2. two or more adjacent leads
to ST-segment elevation (>0.2 mV in anterior leads and
0.1 mV in limb leads), and early reperfusion therapy
within 12 h of the onset of the disease [10].

Exclusion criteria: 1. patients who refused to be hos-
pitalized in our hospital after diagnosis; 2. onset time
more than 12 h; 3. patients hospitalized for coronary
artery disease with acute in-stent thrombosis resulting
in acute STEMI; 4. COVID-19 patients.

2.2 Study method

This retrospective cohort research compared the manage-
ment of STEMI at Jieshou county hospital chest pain
center in China during the COVID-19 and pre-COVID-19
eras. Jieshou is in northwestern Anhui Province, China,
covering an area of 667.3 km2, with a population of
834,000 (2019). According to the time point of January
20, 2020, the date of epidemic control in Jieshou City,
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STEMI patients admitted to Jieshou People’s Hospital
from January 20, 2019 to January 20, 2020 were desig-
nated as the pre-epidemic group (group A, n = 130).
STEMI patients admitted to Jieshou People’s Hospital
from January 21, 2020 to January 20, 2021 were designated
as the epidemic group (group B, n = 142). Patients’ age,
gender, smoking history, history of hypertension, dia-
betes mellitus, dyslipidemia, new-onset atrial fibrillation,
and comorbid other chronic diseases were collected, and
patients’ arrival mode, type of infarction and choice of
reperfusion therapy, S2FMC (median time), door-to-needle
D2N (average time of admission to the emergency depart-
ment to time that thrombolytics were given) time, door-to-
balloon (D2B, median time) time, admission NT-proBNP
levels, and highest hs-cTnI levels were retrospectively stu-
died, in addition to thrombolytic recanalization rate, emer-
gency PCI success rate, thrombolysis inmyocardial infarction
(TIMI) flow after emergency PCI, and multivessel lesions,
major in-hospital adverse events, and length of stay.

Ethics approval and consent to participate: This study was
approved by the Ethics Committee of Jieshou People’s
Hospital (JSLC20210001). The study proceeded to conform
to the ethical guidelines of the 1975 Declaration of Helsinki.
All participants had signed the written consent forms.

Consent for publication: Written consents to publish the
clinical information related to the participantswere obtained.

3 Statistical analysis

SPSS 26.0 software was used to analyze the data. The
measurement data that conformed to normal distribution
was expressed as mean ± standard deviation (SD) with
independent sample t-test analysis, and those not

conforming to normal distribution was expressed as
M(Q1, Q3) with Mann–Whitney test analysis. Count
data were expressed as %, and the χ2 test or fisher
exact test was used for comparison between groups.
The CUT off-bounds of the quantitative variables were cal-
culated using the Receiver Operator Characteristic (ROC)
curve, and the quantitative variables were converted to
qualitative variables and included in the binary logistic
regression analysis. The dependent variable was death,
and the independent variables included age, male,
new-onset atrial fibrillation, comorbid chronic disease,
admission NT-proBNP, cardiogenic shock, and different
treatment modalities. P < 0.05 was considered a statistically
significant difference.

4 Results

4.1 General information

At baseline, there were no statistically significant differ-
ences in age, gender, hypertension, diabetes, dyslipi-
demia, new-onset atrial fibrillation, or combined other
chronic illnesses between the two groups (P > 0.05).
According to electrocardiogram finding, acute STEMI was
characterized as anterior or inferior wall infarction, with
no statistically significant difference in the kind of infarc-
tion between the two groups (P > 0.05) (Table 1).

4.2 Comparison of STEMI patient visits
between the two groups

The difference between S2FMC in group B and group A
was not statistically significant (P > 0.05), but the

Table 1: Comparison of baseline characteristics between groups (%, mean ± SD)

Index Group A Group B t/χ² P value

Number of cases 130 142
Age (years) 64.96 ± 11.54 63.75 ± 12.80 0.820 0.420
Sex (male) 93 (71.5%) 108 (76.1%) 0.718 0.397
Smoking history 44 (33.8%) 48 (33.8%) 0.000 0.990
Hypertension 76 (58.5%) 68 (47.9%) 3.046 0.081
Diabetes mellitus 22 (16.9%) 31 (21.8%) 1.042 0.307
Hyperlipidemia 25 (19.2%) 24 (16.9%) 0.249 0.618
New onset atrial fibrillation 10 (7.7%) 6 (4.2%) 1.473 0.225
Other chronic diseases 33 (25.4%) 35 (24.6%) 0.020 0.889

STEMI: ST segment elevation myocardial infarction.
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proportion of thrombolysis after admission was signifi-
cantly higher than that in group A (30.3 vs 13.1%), while
the proportion of emergency PCI treatment was signifi-
cantly lower than that in group A (57.7 vs 72.3%, P < 0.01,
Table 2).

4.3 Comparison of reperfusion therapy in
STEMI patients in the two groups

There were no statistically significant differences in
reperfusion treatment, D2N time, thrombolysis recanali-
zation rate, post-thrombolysis PCI rate, number of suc-

cessful emergency PCI cases, D2B time, post-procedure
TIMI flow grade III rate, and proportion of multivessel
lesions between the two groups (Table 3).

4.4 Comparison of cardiac function indexes
and adverse events between two groups
of STEMI patients

The admission NT-proBNP levels in group B was lower
than that in group A, and the difference was statistically
significant (P < 0.05), but the differences in bleeding, heart
failure, cardiogenic shock, highest hs-cTnI (ng/ml) levels,

Table 2: Comparison of treatment situations between groups (%, Q1, Q3)

Index Group A Group B χ² P value

S2FMC time (min, median) 120 (60, 180) 120 (64.75, 202.25) 1.086 0.277
Hospital arrival method 130 142
Self-attendance 88 (67.7%) 103 (72.5%) 1.103 0.85
First-aid Ambulance 37 (28.5%) 35 (24.6%)
In-hospital onset 3 (2.3%) 2 (1.4%)
Outpatient transfer 2 (1.5%) 2 (1.4%)

Treatment 130 142 17.248 0.002
Thrombolysis 17 (13.1%) 43 (30.3%) 11.685 0.001
Emergency PCI 94 (72.3%) 82 (57.7%) 6.301 0.012
Emergency CAG 4 (3.1%) 7 (4.9%) 0.600 0.438
Elective 2 (1.5%) 5 (3.5%) 1.064 0.302
Conservative 13 (10%) 5 (3.5%) 3.82 0.051

STEMI, ST-segment elevation myocardial infarction; S2FMC, symptom onset-to-first medical contact; PCI, primary percutaneous coronary
intervention; CAG, coronary angiography.

Table 3: Comparison of reperfusion treatments between groups (%, Q1, Q3, mean ± SD)

Index Group A Group B Z, t/χ² P value

Reperfusion therapy 115 (88.5%) 132 (93%) 1.644 0.200
Thrombolytic therapy 17 43
Recanalization rate 14 (82.4%) 32 (74.4%) 0.446 0.504
Post-thrombolysis PCI rate 9 (52.9%) 28 (65.1%) 0.764 0.382
Post-procedure TIMI flow grade III rate 7 (77.8%) 19 (67.9%) 0.334 0.563
D2N time 61.88 ± 40.32 40.98 ± 16.49 2.070 0.053

Proposed emergency PCI 98 89
Number of successful emergency PCI cases 94 (95.92%) 82 (92.13%) 1.206 0.272
D2B time (median) 87 (68.75,110.5) 83.5 (70,107.5) 0.332 0.740
Number of stents implanted 1.24 ± 0.61 1.43 ± 0.80 1.807 0.073
Multivessel lesions 75 (79.7%) 60 (73.17%) 1.073 0.300
Post-procedure TIMI flow grade III rate 93 (98.9%) 82 (100%) 1.000

STEMI, ST segment elevation myocardial infarction; TIMI, thrombolysis in myocardial infarction; PCI, primary percutaneous coronary
intervention; D2B, door to balloon; D2N, door to needle.
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adverse events and length of stay were not statistically
significant compared with group A (P > 0.05, Table 4).

4.5 Binary logistic regression analysis of the
risk of death in STEMI patients

A binary logistic regression analysis with whether the
death was the dependent variable and age, male, new-
onset atrial fibrillation, comorbid chronic disease, positive
admission NT-proBNP, cardiogenic shock, and different
treatment modality factors as independent variables
revealed that age ≥76 years, admission NT-proBNP levels
≥3,018 pg/ml and comorbid cardiogenic shock were inde-
pendent risk factors for death in primary care STEMI patients.

Compared with thrombolytic therapy, emergency PCI
further reduced the risk of death in older adults (76 years
and older) with high NT-proBNP levels (where age and
admission NT-proBNP levels were divided into two groups
using ROC cutoff values of patients’ age of 76 years and

admission NT-proBNP levels of 3,018 pg/ml, and treatment
modalities were divided into three groups: thrombolysis,
emergency PCI and others, Table 5).

5 Discussion

With the popularization of the core concept of “time is
myocardium, time is life” in primary hospitals and the
guidance of acute STEMI guidelines [10], more and more
primary hospitals have created primary or standard ver-
sions of chest pain centers, which standardize the diag-
nosis and treatment process of acute STEMI patients and
improve the efficiency and shorten the total ischemic
time, diagnosis and treatment process, improving the
efficiency of treatment, shortening the total ischemic
time, and significantly improve the prognosis of STEMI
patients [32]. The COVID-19 outbreak lockdown, including
access restrictions and traffic restrictions, was the primary
prevention and control measure taken early on in most

Table 4: Comparison of heart function parameters and adverse events between groups (%, Q1, Q3)

Index Group A Group B Z/χ² P value

Admission NT-proBNP (pg/ml) 392 (123, 1,628) 193 (70.5, 944) 2.455 0.014
Highest hs-cTnI (ng/ml) 4.9 (0.32, 25.1) 4.13 (0.56, 24.93) 0.375 0.708
Total adverse cardiovascular events 32 (24.6%) 28 (19.7%) 0.947 0.331
Bleeding 2 (1.5%) 8 (5.6%) 3.463 0.063
Heart failure 15 (11.5%) 19 (13.4%) 0.210 0.646
Malignant arrhythmia 15 (11.5%) 10 (7.0%) 1.644 0.200
Cardiogenic shock 16 (12.3%) 19 (13.4%) 0.070 0.792
Death 15 (11.5%) 12 (8.5%) 0.724 0.395
Length of hospitalization (days) 6.34 ± 3 6.57 ± 3.4 0.598 0.550

STEMI, ST-segment elevation myocardial infarction; NT-proBNP, N-terminal pro-brain natriuretic peptide; hs-cTnI, hypersensitive cardiac
troponin I.

Table 5: Logistic regression analysis of mortality risks in STEMI patients

Variables B SE Wald P value OR 95% CI

Lower bond Upper bond

Cardiogenic shock 2.376 0.666 12.726 0 10.761 2.917 39.696
Admission NT-proBNP 1.883 0.676 7.745 0.005 6.571 1.745 24.743
Age ≥76 years 1.336 0.664 4.052 0.044 3.804 1.036 13.973
Treatment modality 14.438 0.001
Treatment modality (emergency PCI) −2.04 0.756 7.282 0.007 0.13 0.03 0.572
Treatment modality (other) 0.907 0.738 1.513 0.219 2.477 0.584 10.517

STEMI, ST-segment elevation myocardial infarction; PCI, primary percutaneous coronary intervention; OR, odds ratio; CI, confidence
interval; NT-proBNP, N-terminal pro-brain natriuretic peptide.
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parts of China, whichwill inevitably have an impact on the
emergency care of acute STEMI patients.

The results of this study found no statistically signif-
icant differences yet in the number of admissions and
S2FMC in primary hospital chest pain centers, unlike ear-
lier national and international studies. Data fromHangzhou,
China, showed that the S2FMC time, D2B time, and cathe-
terization laboratory activation time were significantly
longer during the COVID-19 epidemic than before the epi-
demic, with a higher cumulative mortality rate at 28 days
after surgery and longer inpatient consultation time [24];
the international studies on the impact of the COVID-19
epidemic on the treatment time of STEMI patients found a
significant delay in the S2FMC time [33–35]. The reason for
this may be the delay in going to the hospital for fear of
infection during the pandemic.

The avoidance of medical care by ACS patients has
led to severe clinical presentations and poor prognosis
[36]. Delayed calls to the emergency medical services
(EMS) system in STEMI patients despite having devel-
oped symptoms of myocardial infarction, with the time
between symptom onset and call to the EMS system being
three times longer than before the epidemic, is also the
main reason for the delay between symptom onset and
PPCI [37]. In addition, the post-visit epidemiological col-
lection and protective measures in the emergency room
and catheterization laboratory also contributed to a cer-
tain extent to the delay in treatment.

There was no difference in the way STEMI patients
came to the hospital in low-risk areas during the epi-
demic compared with the pre-epidemic period, and the
mode of access to the hospital was still dominated by
self-access, with only 24.6% choosing ambulance access,
indicating that although the awareness of “call an ambu-
lance for chest pain” has been popularized to some extent
in the chest pain centers of primary hospitals, most
patients are reluctant to choose ambulance consultation
due to the low cultural and economic level of the primary
group and the lack of awareness of the disease, which is
also an important reason for the delay in the treatment of
acute STEMI [38]. The proportion of patients who chose
thrombolytic therapy during the epidemic increased sig-
nificantly and the proportion of emergency PCI decreased,
with no statistically significant differences between the
two groups in terms of adverse events such as bleeding
complications, heart failure, shock, malignant arrhyth-
mias, and death. These are in agreement with the study
by Zhu et al. [39]. Emergency PCI is currently recognized
by guidelines as the most effective life-saving measure
for patients with acute STEMI. However, in recent years,

an increasing number of studies on the efficacy and prog-
nostic impact of early PCI after thrombolysis compared
with emergency PCI have shown that thrombolysis com-
bined with early PCI during an epidemic can further
reduce the duration of myocardial ischemia in patients
with acute STEMI, and thrombolysis did not increase
poor clinical outcomes compared with emergency PCI
[40].

It was shown that a strategy of thrombolysis-first
during the epidemic was associated with lower rates of
timely coronary reperfusion and increased incidence of
recurrent ischemia and cardiogenic shock and exacer-
bated heart failure, but there was no increase in primary
endpoint events such as composite death compared with
2019 [41]. Further studies of specific measures of reperfu-
sion therapy found no differences between reperfusion
therapy rates, thrombolytic recanalization rates, post-
thrombolysis PCI rate, emergency PCI success rates, number
of stents implanted, D2N time, D2B time, post-procedure
TIMI flow grade III rate, and percentage of multivessel
lesions in acute STEMI patients within 12 h of onset in the
county hospitals during the epidemic. The reperfusion levels
in our acute STEMI patients were slightly higher than the
mean reperfusion levels of 83.2% in the 2020 Chest Pain
Center Quality Control Report [42], and the D2B time met
the requirement of less than 90min chest pain center, but
the D2N time was a little delayed from the chest pain center
requirement within 30min, but the overall trend was con-
tinuous improvement.

The first-to-treat principle was followed during COVID-19,
and the emergency PCI process was the same as it was prior
to the epidemic because we were in a low-risk area, so the
D2B and S2FMC were not prolonged. Our results showed
that the D2N time was shorter during the epidemic due to
the priority given to thrombolysis during the epidemic,
which shortened the communication time with the patients.
Furthermore, during this time, the patient’s travel time to
our hospital was not considerably impacted; hence, the
findings of this study did not lead to a major change in
S2FMC time. It is important to note that the majority of
patients at primary care facilities have relatively low literacy
and socioeconomic levels. Additionally, the first-choice
STEMI treatment method during an outbreak, thrombolysis,
is quite affordable. The increased rate of reperfusion during
the epidemic was attributed to an increased rate of throm-
bolysis compared to emergency PCI [43], and the impact
of the COVID-19 epidemic did not result in more severe
adverse cardiovascular outcomes in primary care county
hospitals that followed guidelines and consensus for the
management of acute STEMI patients under a strict form
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of epidemic prevention and control during the COVID-19
epidemic.

Under the normalized epidemic prevention and con-
trol, improving the emergency PCI treatment rate and
level is an important measure to reduce the mortality
rate of STEMI patients in county hospitals. Therefore,
under the normalized epidemic prevention and control,
the chest pain center of the county hospital should still
increase the publicity of AMI-related knowledge, improve
the public’s awareness of AMI emergency treatment,
shorten the treatment time, and improve the emergency
PCI treatment rate and level is a key measure to reduce
the mortality of acute STEMI patients. Because the initial
stage in the STEMI chain of events is the identification of
symptoms and rapid activation of the 9–1–1 system, com-
munity participation is critical. The difficulties of living in
the country are self-evident. Ambulance staffing and
crew training are recurring difficulties in the prehospital
context, where EMS employees are frequently volunteers.
It’s less probable that the providers are paramedics; as a
result, sophisticated life support may not be widely avail-
able [44]. In this study, the mortality rate of acute STEMI
patients was reported as 8.5%, which was significantly
higher than the average in-hospital mortality rate of
3.77% for STEMI patients mentioned in the quality con-
trol report of the Chest Pain Center in 2020 [42], and
logistic regression analysis found that patients’ age ≥76
years, admission NT-proBNP levels ≥3,018 pg/ml and
combined cardiogenic shock were independent risk fac-
tors. Compared with thrombolytic therapy, emergency
PCI treatment further reduced the risk of death.

The reasons for the high mortality rate of patients
with acute STEMI in primary hospitals are considered
as follows: 1. The success rate of emergency PCI in the
county hospitals is lower than that in tertiary hospitals,
due to the complexity of the lesion and the limitation of
the technical level of the personnel performing emer-
gency PCI to successfully open the vessel, which delays
the rescue time and may cause a poor prognosis. 2. The
level of reperfusion therapy is still a certain gap com-
pared to tertiary hospitals, and the rate of emergency
PCI is lower [45], the post-thrombolysis PCI rate is low,
the average level in this study is 61.7%, according to
the guidelines after thrombolysis all patients are recom-
mended to perform early interventional intervention within
2–24 h or remedial PCI immediately after the failure of
thrombolysis, but in the county hospitals, due to the low
literacy and economic level of patients, a small number
of patients refuse further interventional treatment due to
symptom relief or old age. 3. Patients with indications for
reperfusion therapy have a severe poor prognosis due to

inadequate knowledge of the severity of the disease or
delayed consultation for financial reasons [46] or refusal
of any reperfusion therapy measures. 4. The overall level
of a medical emergency in primary care hospitals is limited,
and the advanced age of patients at the time of consulta-
tion, heart failure, and cardiogenic shock are independent
risk factors for high mortality in patients with acute STEMI.
The results of this study showed that a higher rate of throm-
bolytic therapy in patients with acute STEMI in the county
hospitals during the COVID-19 epidemic did not increase
the incidence of adverse events. However, in STEMI patients
aged 65 and above, TT and primary PCI have similar results
[47]. Patients with STEMI in Thailand had more PCI access,
and PCI was linked with decreased mortality when com-
pared to thrombolysis alone [48].

It is difficult to treat STEMI patients during a pan-
demic. While thrombolysis may be a useful option in
some cases, many patients have contraindications, and
thrombolysis would consume additional resources in
these limited hospital settings. Furthermore, given the
high likelihood of normal coronary arteries on coronary
angiograms during acute infections and pandemics,
clinicians should employ primary PCI as the first line
of treatment rather than thrombolytics in these stressful
conditions. To distinguish actual STEMIs from imitators,
non-invasive diagnostic tests may be effective. In addition,
cardiac catheterization staff must be trained on how to
utilize personal protective equipment to reduce the risk
of infection [49].

6 Limitation

This is a single-center retrospective observational study
with small sample size and only in-hospital prognosis,
which has limitations. Furthermore, because this trial
was conducted over a long period of time in a low-risk
pandemic locale, and the principles of treating STEMI
were not altered, the timing of S2MFC was not dramati-
cally altered. Although this study analyzed the compar-
ability of the two groups by comparing age, sex, and
comorbidities at baseline (all P > 0.05), the subjects
were not randomized, so propensity score matching should
be done in future studies to reduce the bias arising from the
non-randomized treatment of the subjects. Another limita-
tion is that even though none of the enrolled patients
were mechanically ventilated, a detailed assessment of
the patients’ respiratory impairment should be per-
formed during the COVID-19 epidemic. Future large-
scale, multicenter, and prospective clinical trials are
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needed to further demonstrate the impact of early PCI
and direct PCI after thrombolysis on the salvage of
patients with acute STEMI.

7 Conclusion

During the COVID-19 epidemic, the county hospitals
provided thrombolytic treatment to more acute STEMI
patients, but the frequency of adverse outcomes such
bleeding complications, heart failure, shock, malignant
arrhythmias, and death remained constant. Because
emergency PCI lowered the risk of mortality in older
persons, we should reconsider the optimal STEMI treat-
ment approach and if PCI should retain the present pre-
defined STEMI care strategy in rural areas.
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