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ABSTRACT

Introduction: The Covid-19 pandemic created global issue especially in the scope of cardiovascular disease, chiefly 
in ST-elevation myocardial infarction of acute coronary syndrome. The aim of this research is to compare the results 
of STEMI management before and during the Covid-19 pandemic in Asia and Europe. Materials and Methods: The 
study design of this study is meta - analysis, and based on PRISMA (Preferred Reporting Items for Systematic Re-
views and Meta-analyses) 2020 guidelines. This study search for PubMed, Scopus, Web of Science, Proquest, and 
EBSCO (until October 11, 2022). Inverse variance random effects model were used in this research. Results: With a 
total of 38 cohort studies were included in this meta analysis, Asia group’s managements and main outcomes were: 
Symptom to first medical contact (MD 18.66 min [95% CI 5.16-32.17], I2= 70%, p<0.007), door-to-balloon time 
(MD 22.76 min (95% CI 13.34-32.18) I2= 97%, p<0.00001), and mortality (OR = 1.09 [95% CI 1.03–1.15], I2 = 
48%, p = 0.002). Meanwhile, the Europe group’s were: Symptom to first medical contact (MD 25.93 min [95% CI 
13.93-37.92], I2= 61%, p<0.0001), door-to-balloon time (MD 6.00 min [95% CI 1.26-10.74,], I2= 89%, p=0.01), 
and mortality (OR = 1.21 [95% CI 1.08–1.37], I2 = 22%, p = 0.001). Conclusion: Europe group has a lower door to 
balloon time compared to Asia group, Asia and Europe group experienced a longer time of symptom onset to FMC 
time, DtB time, and higher mortality rate. 
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INTRODUCTION

The Covid-19 pandemic first appeared in Wuhan, 
Hubei, China, at the end of 2019. Was first reported on 
December 8, 2019, and the virus made a fast spread to 
the other provinces of China. At the February 1, 2020 
there are 7.153 confirmed cases in Hubei province only, 
afterwards 66.337 cumulative cases confirmed there in 
China at February 29, 2020. After almost 1 month, the 
parameter increased in number being in the total of 
67.801 cases. (1)

STEMI (ST – Elevation Myocardial Infarction) is a type 
of acute coronary syndrome beside Non STEMI and 
unstable angina do to stenosis of artery coronary. Covid 
– 19 affect outcome of management STEMI like door-
to-balloon (DtB) time, cardiogenic shock, cardiac arrest, 
and mortality. The main problem in the era pandemic is 
patient delay to hospital and then delay to first medical 
contact (FMC), and affect outcome. 

PCI or Percutaneous Coronary Intervention on the heart 
blood vessels. This procedure is also called coronary 
angioplasty. Study of STEMI patients demonstrates that 
patients’ ability to receive timely primary PCI during 
a pandemic is constrained. (2) The number of PPCI 
procedures decreased for a variety of reasons in Asia 
and Europe. 
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Several studies in several countries have conducted 
research on the impact of Covid-19 on STEMI 
management, especially when primary PCI is carried 
out. Like research in Europe conducted by Aldujeli et al. 
(3), Kwok et al. (4), Gramegna et al. (5) and in Asia by 
Chew et al. (6), Ginanjar et al. (7) ,and different outcome. 

The fatal cases also increased from no cases at the 
February 1 up to 3.163 cases at March 25 2020. (1) As 
in Europe, at the end of March 2020, there are 105.792 
cases reported with 12.428 fatal events in Italy.(8) Italy 
had their first confirmed cases on January 31, 2020, with 
a total of new per day cases of 3009. In line with Italy 
as one of the most infected country in Europe, France 
reported their first confirmed cases at January 24, 2020. 
By April 15, 2020, the mortality rate of these countries 
are 11% in Spain, 13% in Italy, and 15% in France. (9) 
However, there has been no meta-analysis that looks at 
or evaluates whether there are differences between Asia 
and Europe regarding the outcomes of this STEMI. The 
aim of this research is to compare the results of STEMI 
management before and during the Covid-19 pandemic 
in Asia and Europe.  
 
MATERIALS AND METHODS 

Study Design
The study design of this study is meta analysis, and 
based on PRISMA 2020 guidelines on selecting the 
study available. Meta – analysis is a statistical technique 
intended to combine two or more original studies that 
can be combined. Meta – analysis can be viewed as part 
of a systematic review of articles (called a systematic 
review) that uses formal statistical analysis.

Literature Search and Eligibility Criteria
This meta – analysis conducted a literature search of 
articles using the MeSH (Medical Subject Headings) 
terminology (Supplementary Table), and has been 
registered at PROSPERO database (CRD42022353252). 
PROSPERO is the most widely known and used 
registration platform, and is specifically designed for 
systematic observations and meta-analyses relevant to 
human health. We searched PubMed, Scopus, Web 
of Science, Proquest, and EBSCO (until October 11, 
2022) to identify all publications comparing Before 
and During Pandemic. The following terms were used 
by combining with appropriate logical connectors: 
“STEMI”, “Covid-19”, “PCI”, and “STEMI Management”.
We seek for cohort studies in English that report the 
the time from symptom to FMC, DtB time, as well as 
cardiogenic shock, cardiac arrest, stroke and mortality 
data. Each study specified the duration of the research. 
This study excluded systematic reviews, meta-analysis, 
data from conference abstracts, case reports, review 

articles, posters, and conference reports conducted 
prior to and during pandemics. Supplementary Figure 1 
depicts the conceptual framework of a literature search 
strategy.

Figure 1: Preferred Reporting Items for Systematic Review and Meta 
Analyses (PRISMA) Flow Diagram of Study Selection.

Data Extraction
The following data: age, sex, patient’s status of 
hypertension, diabetes, smoking, and dyslipidemia, and 
the paramount data of time from symptom to onset FMC 
time, DtB time, cardiogenic shock, cardiac arrest, stroke, 
mortality, and were extracted from the included studies, 
each representing Asia and Europe before and during the 
pandemic. Patients treated prior to and during the start 
of the pandemic year (2020) were classified to the before 
pandemic and during pandemic groups. In this section, 
the content is related to extraction data, what data was 
extracted in this research, and is available in the table. It 
is in accordance with meta-analysis standards.  

Study Quality
Two independent reviewers did the bias quality 
assessment (PS and and PBTS). Our senior reviewer 
(MYA) (this is an abbreviation for the person doing the 
meta – analysis and is usually not mentioned) will made 
final decision, if there was differences in the results of 
the assessment. We used the Newcastle-Ottawa Scale 
instrument to evaluate the risk of bias for each study 
independently, with each bias assessment consisting of 
the selection of the study groups; the comparability of 
the groups; and the ascertainment of either the exposure 
or outcome of interest, with the assessment of good, fair, 
and low quality of a study.

Statistical and Sensitivity Analysis
This systematic review and meta-analysis utilized 
secondary data from databases to summarize several 
journals in response to the research queries. The 
software Review Manager 5.4 was used to conduct 
statistical analyses, dichotomous data (risk ratio and 



233Mal J Med Health Sci 20(SUPP9): 231-239, Nov 2024

CONTINUE

odds ratio) used Mantel-Haenszel statistical method 
for cardiogenic shock, cardiac arrest, and mortality 
outcome, and continuous data (mean difference) used 
inverse variance statistical method for DtB and onset to 
FMC time outcome. 

Heterogeneity were analysed using the DerSimonian 
and Laird random-effect model. This study summed up 
numerical data with mean and standard deviation, and 
categorical data with proportion. Using an estimated 
formula, median and interquartile range data were 
converted to mean and standard deviation.(10,11)

Sensitivity analysis also be done, by using leave-one-
out approach to detect study outliers and changes in 
heterogeneity (I2), with I2 values of 0-50% representing 
low heterogeneity, 50-75% representing moderate 
heterogeneity, and 76-100% representing substantial 
heterogeneity. The data analysis employed either the 
fixed or random effect model. A p-value below 0.05 is 

considered significant.

RESULTS

Study Results

Baseline Characteristics
With 38 cohort studies being analyzed, the total of 
151.892 STEMI patients were included. (3-40)  Patients 
in the studies before the pandemic had a mean age of 
62.3 years, 93.4% were male, 86.43% had hypertension, 
50.17% had diabetes, 36.22% were active smokers or 
had a smoking history, and 75.19% had dyslipidaemia. 
In the pandemic group, the mean age was 62,7 years old, 
and 8.64% of patients were male, 7.69% of patients had 
hypertension, 4.52% had diabetes, 3.77% were active 
or former smokers, and 6.43% have dyslipidaemia. 
Supplementary Table I and Supplementary Table II 
contains detail information on fundamental population 
characteristic.

Table I: Baseline Characteristics of Before and During Pandemic Included Studies

Studies Country
Monocentric/ 
multicentric

Mean Age 
(years)

Sex 
(Male)

HTN (%) D (%) SM (%) DL (%)

Before Pandemic Included Studies

Oriol et al Spain Multicentric 63.7 1023 647 324 581 592

Callum et al London Multicentric 63 343 217 106 245 154

Chun Shing et al England Multicentric 63 24.829 13.826 6.006 7.869 11.186

Aldujeli et al Lituania Monocentric 68.5 39 54 11 15 NR

Mario et al Italy Monocentric 68 NR 11 4 4 8

Hesham K et al England Monocentric 66.6 53 16 16 21 9

Andre et al Portugal Monocentric 61.9 46 35 16 24 29

Enrico et al Italy Monocentric 62 31 26 7 21 21

Guillaume et al France Multicentric 64.0 2.505 1476 626 1270 1108

Chenxi Song et al Beijing Monocentric 60.6 NR 56 22 55 51

Nicholas et al Singapore Monocentric 57 134 114 76 122 145

Doni Firman et al Indonesia Multicentric 55.31 294 196 131 193 NR

Amin Daoulah et al Saudi Arabia Multicentric 56.5 454 296 312 248 216

Korhan Soylu et al Turkey Multicentric 60.7 61 55 27 37 NR

Wen-Xiu Leng et al China Monocentric 62.21 178 NR NR NR NR

Kyohei Yamaji et al Japan Multicentric 71.0 192.866 189.538 112.240 75.744 166.699

Mingliang Zuo et al China Monocentric 64.4 42 26 12 34 NR

Seok Oh et al South Korea Monocentric 67.64 224 154 93 NR 38

Eka Ginanjar et al Indonesia Monocentric 55 224 162 113 NR 101

Xuhe Gong et al Beijing Monocentric 61 105 78 29 87 43

Valeria Cammalleri et al Italy Monocentric 62±10 31 66 23 54 31

Marc J. Claeys et al Belgian Multicentric 63 ± 15 74 47 15 NR NR

Giuseppe De Luca et al Italy Multicentric 64 73.7 54.7 18.1 41.3 41.5

Batric Popovic et al France Monocentric 62.5 ± 12.6 73.6 43.1 19.4 55.6 38.9

Göksel Çinier et al Turkey Monocentric 63.7 ± 13.3 85.6 50.6 34.5 67.2 14.9

Mustafa Kemal Erol et al Turkey Multicentric 51 – 70 NR 38.4 28.3 56.4 9.4

Ofer Kobo et al Israel Monocentric 51.68 NR 47.8 29.4 61 53.7

Jing Nan et al Beijing 
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Figure 2: Symptom Onset to FMC Time of the Europe and Asia Group

Table I: Baseline Characteristics of Before and During Pandemic Included Studies. (CONT.)

Studies Country
Monocentric/ 
multicentric

Mean Age 
(years)

Sex 
(Male)

HTN (%) D (%) SM (%) DL (%)

During Pandemic Included Studies

Oriol et al Spain Multicentric 63.1 786 520 226 442 466

Callum et al London Multicentric 63 278 178 86 145 124

Chun Shing et al England Multicentric 64 498 234 107 148 195

Aldujeli et al Lituania Monocentric 67 34 40 11 10 NR

Mario et al Italy Monocentric 66 NR 14 7 8 15

Hesham K et al. England Monocentric 63.2 32 14 9 15 9

Andre et al. Portugal Monocentric 64.5 38 38 11 18 32

Enrico et al. Italy Monocentric 66 21 14 6 12 13

Guillaume et al. France Multicentric 64.4 2270 1372 591 1180 1034

Chenxi Song et al. Beijing Monocentric 61.6 NR 43 16 36 39

Nicholas et al. Singapore Monocentric 59 54 51 34 53 56

Doni Firman et al. Indonesia Multicentric 55.17 167 103 79 85 NR

Amin Daoulah et al. Saudi Arabia Multicentric 65.4 454 229 257 213 190

Korhan Soylu et al. Turkey Multicentric 61.2 61 58 28 31 NR

Wen-Xiu Leng et al. China Monocentric 63.13 131 NR NR NR NR

Kyohei Yamaji et al. Japan Multicentric 71.0 15.092 14.802 8.972 6.188 13.079

Mingliang Zuo et al. China Monocentric 64.0 142 87 36 110 NR

Seok Oh et al. South Korea Monocentric 67.01 228 159 101 NR 55

Eka Ginanjar et al. Indonesia Monocentric 58 104 93 60 NR 46

Xuhe Gong et al. Beijing Monocentric 58 79 67 39 71 44

Valeria Cammalleri et al Italy Multicentric 65±12 11 54 23 77 61.5

Marc J. Claeys et al Belgian Multicentric 63 ± 12 80 48 27 NR NR

Giuseppe De Luca et al Italy Multicentric 64 74.5 53.4 18.4 41.1 42.5

Batric Popovic et al France Monocentric 63.6 ± 17.4 63.9 45.5 19.4 18.2 27.3

Göksel Çinier et al Turkey Monocentric 59.3 ± 13.4 81.1 45.6 26.7 47.8 14.4

Mustafa Kemal Erol et al Turkey Multicentric 49 - 66 NR 45.6 31.1 51.1 22.3

Ofer Kobo et al Israel Monocentric 52.70 NR 52.3 34.6 63.6 58.9

Jing Nan et al Beijing 
HTN, hypertension; D, diabetes; SM, smoker; DL, dyslipidaemia 
Source: Author’s Own

Symptom Onset to FMC Time
The Asia group displayed a mean difference of MD 18.66 
min [95% CI 5.16-32.17], with the MD results being 
significant (p<0.007) while having high heterogeneity 
(I2 = 70%).  The mean difference for the Europe group 
was MD 25.93 min [95% CI 13.93-37.92],  with high 
significance (p<0.0001) and heterogeneity of I2 = 61.  
After doing the leave-one-out sensitivity analysis of the 
Asia group found that the heterogeneity changed from 
I2=70% to I2=36%, ruling out study by Erol (2020) (22), 
meanwhile in the Europe group excluding study by 
Aldujeli (2021) (17), changed the heterogeneity from 
I2=61% down to I2=48% (Figure 2).
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Door to Balloon Time
The mean difference of the Europe group was 6.00 
minutes (95% CI 1.26-10.74), while the Asia group had a 
mean difference of 22.76 minutes (95% CI 13.34-32.16). 
More than the Europe group (p = 0.01), the Asia group’s 
mean difference was statistically significant (p<0.00001). 
Both group have a high level of heterogeneity (I2 = 97% 
for Asia and I2 = 89% for Europe) (Figure 3).

of cardiac arrest occurred. By both continent being 
combined, with a heterogeneity of I2=0%, studies 
showing no difference in the incidence before and during 
pandemic (OR=1.03 95%CI 0.98-1.08) with p=0.24.  
In Asia and Europe independently showing results of 
no difference in cardiac arrest incidence ([OR=1.03 
95%CI 0.98-1.09] and [OR=1.01 95%CI 0.83-1.22] 
respectively) with p=0.24 and p=0.92 sequentially, 
but Asia and Europe group each had low heterogeneity 
(I2=0%).

Stroke
No significant difference was seen in strokes that 
occurred during pandemic in both Asia and Europe 
(OR = 1.18, 95% CI 0.93 – 1.48, I2 = 0%, p = 0.17). In 
Asia and Europe group, stroke did not differ significantly 
between before and during pandemic. The odds ratio of 
stroke in Asia was 1.76 (95% CI 0.73 – 4.25, p = 0.21), 
while the odds ratio of stroke in Europe was 1.14 (95% 
CI 0.90 – 1.45, p = 0.28). Both continent groups also 
had a low heterogeneity in this study (I2 = 0%).
 
DISCUSSION

To the best of our knowledge, this is the first study that 
comparing STEMI management and outcomes of Asia 
and Europe, during the Covid-19 pandemic, and dig 
deep into the factors of changes. Asia and Europe had an 
escalation in this aspect. One factor that contributed to 
this, was patient’s fear of in-hospital infection. The fear 
resulted in delay to go the hospital as a result, higher 
onset of symptoms to FMC time. (47) While the patient’s 
fear influenced strongly on the patient’s delay, other 
factor like the mode of transportation influenced this 
parameter. When transported by ambulance, the time 
and distance traveled reduced, which led to a lower 
value for this parameter. Patients were discovered to 
be more inclined towards using self-transport than an 
ambulance.(53)

This research states that for the onset of first medical 
contact (FMC) there is a significant relationship between 
before and during the pandemic. These results are in 
line with research conducted by Range et al.(32) stated 
that the “symptom onset-FMC” delay in patients who 
presented directly to the ED was significantly longer in 
the lockdown group. Analysis of data regarding door 
to balloon time showed that there was a significant 
relationship between before and during the pandemic. 
The results of this study are in line with De Luca et al.(50) 
which states that door to balloon time has a significant 
relationship between before and during the pandemic. 
Most patients arrived at the most efficient time, but 
patients admitted in 2020 had significantly longer 
discharge times. The results of the analysis regarding 
deaths show that there is a significant relationship 
before and during the pandemic. In this study, many 
deaths occurred during the pandemic, this is in line 
with research conducted by Popovic et al.(26) stated 

Figure 3: Door to Balloon time of the Europe and Asia Group

Mortality
In the Asia group (I2 = 48%), the result exhibited no 
mortality difference between before and during the 
pandemic (OR = 1.09, 95% CI 1.03–1.15), p = 0.002). 
In the Europe group (I2 = 22%), there was significant 
difference between mortality before and during the 
pandemic (OR = 1.21, 95% CI 1.08–1.37, p = 0.001) 
(Figure 4).

Figure 4: Mortality of the Europe and Asia Group

Cardiogenic Shock
Of the 10 studies were included to seek for the 
cardiogenic shock incidence in Asia and Europe 
combined, showing no difference statistically before 
and during the pandemic (OR=1.55 95% CI 0.38-6.29, 
I2=99%) and p=0.54. Asia group analysis showing odds 
ratio of 2.21 (95%CI [0.35-14.07]) and p=0.40 and 
Europe group of 0.95 (95%CI [0.83-1.10]) and p=0.49. 
Asia group had substantial heterogeneity (I2=98%) and 
Europe group showing low heterogeneity (I2=0%).The 
leave-one-out sensitivity analysis in this study, excluding 
study in Asia group by Yamaji (2022)(14), reduced the 
heterogeneity from I2=99%, down to I2=0%.

Cardiac Arrest
Five studies were included to evaluate the number 
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pandemic was January to April 2020). Data on parameter 
such as cardiogenic shock, cardiac arrest, and stroke 
of complication are not as much as other parameter. 
However, the 38 articles examined above therefore met 
the requirements of the research protocol.

CONCLUSION

This meta-analysis examines the management of STEMI 
before and after Covid-19 in Asia and Europe. For 
onset to FMC time, DtB time, and mortality were more 
significant during the pandemic in both the Asia and 
Europe groups. This meta analysis showed that during 
the Covid-19 pandemic, Europe group has a lower 
door to balloon time compared to Asia group, Asia and 
Europe group experienced a longer time of symptom 
onset to FMC time, DtB time, and higher mortality rate. 
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