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Objective: Delayed admission of myocardial infarction (MI) patients is an important prognostic factor. In the present nationwide registry (TURK-
MI-2), we evaluated the treatment delays and outcomes of patients with acute MI during the Covid-19 pandemic and compaired with a recent 
pre-pandemic registry (TURKMI-1).
Methods: The pandemic and pre-pandemic studies were conducted prospectively as 15-day snapshot registries in the same 48 centers. The 
inclusion criteria for both registries were aged ≥18 years and a final diagnosis of acute MI (AMI) with positive troponin levels. The only difference 
between the 2 registries was that the pre-pandemic (TURKMI-1) registry (n=1872) included only patients presenting within the first 48 hours after 
symptom-onset. TURKMI-2 enrolled all consecutive patients (n=1113) presenting with AMI during the pandemic period.
Results: A comparison of the patients with acute MI presenting within the 48-hour of symptom-onset in the pre-pandemic and pandemic reg-
istries revealed an overall 47.1% decrease in acute MI admissions during the pandemic. Median time from symptom-onset to hospital-arrival 
increased from 150 min to 185 min in patients with ST elevation MI (STEMI) and 295 min to 419 min in patients presenting with non-STEMI 
(NSTEMI) (p-values <0.001). Door-to-balloon time was similar in the two periods (37 vs. 40 min, p=0.448). In the pandemic period, percutaneous 
coronary intervention (PCI) decreased, especially in the NSTEMI group (60.3% vs. 47.4% in NSTEMI, p<0.001; 94.8% vs. 91.1% in STEMI, p=0.013) 
but the decrease was not significant in STEMI patients admitted within 12 hours of symptom-onset (94.9% vs. 92.1%; p=0.075). In-hospital major 
adverse cardiac events (MACE) were significantly increased during the pandemic period [4.8% vs. 8.9%; p<0.001; age- and sex-adjusted Odds 
ratio (95% CI) 1.96 (1.20–3.22) for NSTEMI, p=0.007; and 2.08 (1.38–3.13) for STEMI, p<0.001].
Conclusion: The present comparison of 2 nationwide registries showed a significant delay in treatment of patients presenting with acute MI 
during the COVID-19 pandemic. Although PCI was performed in a timely fashion, an increase in treatment delay might be responsible for the 
increased risk of MACE. Public education and establishing COVID-free hospitals are necessary to overcome patients' fear of using healthcare 
services and mitigate the potential complications of AMI during the pandemic. (Anatol J Cardiol 2020; 24: 334-42)
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Introduction

The prognosis of patients suffering from acute myocardial 
infarction (MI) directly depends on rapid diagnosis and early 
treatment. Therefore, fast transport and early admission to the 
hospital are crucial in improving prognosis after MI (1, 2). Pa-
tient-related factors can contribute to delays in treatment after 
the onset of symptoms. In addition, geographical or logistical 
factors or the organization of the healthcare management sys-
tem can contribute to treatment delays (3, 4). The sudden out-
break of the Coronavirus Disease in 2019 (COVID-19) caused 
intense pressure on the community and the healthcare system. 
Recent observations suggest that the number of patients pre-
senting with acute MI decreased with the emergence of the 
outbreak (5-11). Moreover, acute MI patients may be present-
ing at later stages during the pandemic due to fear of acquir-
ing coronavirus in healthcare facilities (5-11). The extent of the 
delays, the stage at which the delay is prominent, and the po-
tential effects of delays on outcomes are unclear. The Turkish 
Acute Myocardial Infarction (TURKMI)-2 registry was planned 
to assess delays in MI patient care at each step from symptom-
onset to treatment. The effects of delays on in-hospital out-
comes during the COVID-19 outbreak were also investigated. 
Data from TURKMI-2 are compared to the results from a recent 
nationwide registry (TURKMI-1) (12) that was conducted just 
prior to the pandemic.

Methods

TURKMI-2 was planned as a nationwide, observational, 15-
day snapshot registry of patients presenting with acute MI dur-
ing the COVID-19 pandemic. The Institutional Review Board of 
Ankara University Medical School, Turkey (May 2020; No: i4-225-
20) and the Ministry of Health COVID-19 Scientific Board (May 
2020; No: 66175679.99.E.110223) approved the protocol and in-
formed consent was obtained from all participants.

The previous TURKMI study (clinicaltrials.gov NCT04241770) 
was also a 15-day registry (November 1-15, 2018) that prospec-
tively enrolled patients with acute MI in Turkey (12, 13). All con-
secutive patients admitted to the hospital within 48 hours of 
symptom-onset were registered in TURKMI-1. Fifty cardiology 
centers capable of 24/7 service for primary percutaneous coro-
nary intervention (PCI) were selected in the 12 Eurostat NUTS 
statistical regions of Turkey proportional to the 2018 Turkey cen-
sus. The clinical characteristics and delay at each step from 
symptom-onset to the appropriate treatment were assessed 
(12). In the present study (TURKMI-2 registry), the same informa-
tion was obtained from the same centers during the COVID-19 
pandemic. Of note, 2 centers of the former registry did not par-
ticipate in the TURKMI-2 study. Accordingly, all consecutive 
patients presenting with acute MI during a 15-day period (April 
17-May 2, 2020) at 48 centers that participated in the TURKMI-1 

registry were enrolled. The inclusion criteria were the same 
as the original registry: 1) aged ≥18 years, 2) a final (discharge) 
diagnosis of acute MI, either ST elevation MI (STEMI) or non-
STEMI (NSTEMI), with positive troponin levels, and 3) written, 
informed consent. Patients unwilling or unable to consent were 
excluded. The only difference between the 2 registries in terms 
of the inclusion criteria was the time frame from symptom-onset 
to hospital admission. The TURKMI-1 registry, conducted before 
the pandemic outbreak, only included patients admitted to the 
hospital within 48-hour of the onset of symptoms. Since some 
delays in admission due to the pandemic were expected, we in-
cluded all of the acute MI patients in the TURKMI-2, regardless 
of the time of symptom-onset. However, for the comparison of 
pre-pandemic and pandemic data, we primarily focused on the 
patients who were admitted to the study centers within 48-hour 
of symptom-onset in both registries.

All outcomes and diagnoses were defined in accordance 
with the previous TURKMI-1 definitions (12-14). Patients who 
were admitted to emergency departments without emergency 
medical service (EMS) were accepted as self-transported. Ma-
jor adverse cardiovascular events (MACE) were defined as the 
composite in-hospital endpoint of death, heart failure, or car-
diogenic shock. The time variables between symptom-onset to 
hospital arrival obtained from each patient were the number of 
minutes reflecting symptom-onset to EMS contact (for those 
who called EMS), EMS contact to EMS arrival patient's loca-
tion, EMS arrival patient's location to EMS arrival at the hospital, 
and time for transportation from a non-PCI-capable hospital to 
a PCI-capable study center (for transferred patients). The sum 
of these variables was defined as symptom-onset to hospital 
arrival. Door-to-balloon time was defined as the time between 
arrival at the study center and balloon inflation in the culprit ar-
tery for STEMI patients and, similarly, door-to-needle time was 
calculated for those who received fibrinolytic treatment. Total 
ischemic time was defined as the time from symptom-onset to 
balloon-inflation (or the initiation of fibrinolytic therapy) for STE-
MI patients. Since the indication for coronary angiography and 
PCI varies according to the risk categories in NSTEMI patients, 
the length of time from symptom-onset to arrival at the study 
centers was used to compare the delay in NSTEMI patients and 
all patients (STEMI+NSTEMI) between the 2 periods. During the 
study period, a lockdown was implemented for several days in 
major cities. Thus, the time variables were also compared be-
tween lockdown and non-lockdown periods in these major cities 
(Supplementary Online Material).

Statistical analysis
All of the analyses were performed using Predictive Analytics 

Software (PASW) for Windows, Version 18.0 (SPSS Inc., Chicago, 
IL, USA). Categorical variables are presented as the number and 
percentage and compared using chi-square or Fisher’s exact 
tests. Continuous variables are shown as mean and standard 
deviation or median and interquartile range (IQR), depending on 
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the presence of normal distribution, and compared using an in-
dependent t-test or the Mann-Whitney U test. The risk of MACE 
for the pandemic versus non-pandemic periods was assessed 
using logistic regression analysis, adjusted for age and sex. Due 
to the observational nature of the registries and the second part 
of the study (TURKMI-2) occurring during the pandemic period, 
changes in the characteristics of patients admitted to the hospi-
tal between the 2 periods might create a selection bias in esti-
mating the outcome risk. Therefore, we performed a sensitivity 
analysis to assess the potential selection bias. In this analysis, 
the period (pre-pandemic or pandemic) was modeled using a 
logit link function and covariates of age, sex, history of hyperten-
sion, diabetes mellitus, hyperlipidemia, smoking, coronary artery 
disease, and EMS use, and then inverse probability weighting 
was applied for the comparison of the risk of outcome between 
the 2 periods. The balance was assessed with standardized dif-
ferences after weighting (all had ≤2%). A p value of <0.05 was 
considered significant.

Results

A total of 1113 patients with acute MI were admitted to the 
TURKMI-2 study centers during a 2-week period of the pandem-
ic. We present the comparison of the previous TURKMI-1 and a 
subgroup of TURKMI-2 patients who were admitted to the study 
centers within 48-hour of symptom-onset. The details of the 
entire TURKMI-2 population in comparison with the TURKMI-1 
registry are presented as supplementary material (Online text, 
eTable 1, and eFig. 1).

Characteristics of the TURKMI-1 and TURKMI-2 registries
Table 1 displays the baseline characteristics, delays, and in-

hospital outcomes of the patients in the pre-pandemic and pan-
demic periods. There were no significant differences between 
the 2 registries in terms of the sex, the presence of diabetes mel-
litus or hypertension, history of coronary artery disease, or the 
MI location.

Change in the number of admissions
Among the patients registered in the TURKMI-2, 991 patients 

were admitted to the hospital within 48-hour of symptom-onset 
(51.1% NSTEMI and 48.9% STEMI). A total of 1872 patients were 
enrolled in the TURKMI-1 (62.0% NSTEMI and 38.0% STEMI). 
Acute MI admissions decreased by 47.1% during the pandemic 
time frame studied. This reduction in admission was more promi-
nent in patients with NSTEMI compared with STEMI (56.4% vs. 
31.8%, respectively, Fig. 1).

EMS call and delays
EMS transport significantly increased during the pandemic 

period (11.7% vs. 20.7%; p<0.001), though EMS transport use was 
very low in both registries. Changes in EMS transport were simi-

lar in NSTEMI and STEMI patients. The time elapsed between 
symptom-onset to EMS call was significantly prolonged in the 
pandemic period (median 52.5 min vs 90 min, p<0.001 for all; 
67.5 min vs. 125 min for NSTEMI, p=0.080; 32.5 min vs. 80 min 
for STEMI, p=0.003). Though the difference between EMS arriv-
als was not "clinically'' significant;  and the median time was 15 
minutes for both NSTEMI and STEMI patients in both periods. 
The median time for EMS arrival to the hospital was 20 min vs. 
19 min for NSTEMI patients and 20 min vs. 20 min for STEMI pa-
tients in the TURKMI-1 and the TURKMI-2 studies, respectively. 
Moreover, there were no statistically significant differences in 
the time delay for patients who were transferred from a non-PCI-
capable hospital when the pre-pandemic and pandemic periods 
were compared.

The time elapsed between symptom-onset to study center 
arrival was significantly longer during the pandemic compared 
with the pre-pandemic period (median arrival delay: 215.5 min vs. 
270 min in total, p<0.001) and was more prominent in the NSTEMI 
group. The total ischemic time for patients with STEMI who were 
treated with PCI was significantly longer during the pandemic 
period compared with the pre-pandemic period (Fig. 2). How-
ever, the door-to-balloon time was similar between the 2 regis-
tries. Time delays at each step for STEMI patients transferred 
directly to the study centers using EMS are presented in Figure 
3. Of note, the time from hospital arrival to coronary angiography 
for NSTEMI patients was significantly less during the pandemic 
period (median 1050 min for TURKMI-1 vs. 502 min for TURKMI-2; 
p=0.001).

In-hospital management and outcomes
There was a significant reduction in the overall frequency 

of coronary angiography during the pandemic period compared 
to the pre-pandemic period. However, the reduction was signifi-
cant only in the NSTEMI group. The frequency of PCI decreased 

Figure 1. Decreased number of the patients with acute myocardial 
infarction during the pandemic (TURKMI-2) compared to the non-
pandemic period (TURKMI-1) in the patient cohort admitted to the 
study centers within 48 hours of symptom onset
MI - myocardial infarction, NSTEMI - non-ST elevation MI, STEMI - ST elevation MI
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significantly in both NSTEMI and STEMI patients during the 
pandemic. However, when STEMI patients who were admitted 
to the hospital within the guideline-recommended time frame of 
12 hours were evaluated, there was no significant drop in the 
frequency of PCI treatment between the pre-pandemic and pan-
demic periods (574, 94.9% vs. 387, 92.1%, respectively; p=0.075). 
Meanwhile, the rate of fibrinolytic treatment was very low and 
statistically similar in the two registries. Of note, the number of 
patients who received fibrinolytic therapy was very low (13 and 
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Figure 2. The total ischemic times for patients with ST elevation 
myocardial infarction who were treated with percutaneous coronary 
intervention were significantly longer during the pandemic period 
compared with the pre-pandemic period (median 195 min for 
TURKMI-1 vs. 245 min for TURKMI-2; p<0.001)
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Figure 3. Comparison of treatment delays in patients admitted with 
acute myocardial infarction during the pandemic (TURKMI-2) and pre-
pandemic (TURKMI-1) periods. Time to treatment was significantly 
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11 patients  in the pre-pandemic and pandemic period, respec-
tively); therefore, we excluded these patients from the analysis 
of in-hospital timings.

MACE was more common in the pandemic period compared 
to the pre-pandemic period (Fig. 4). The age- and sex-adjusted 
risk of MACE was 2 times higher in the pandemic period com-
pared to the pre-pandemic period due to the increased risk of 
heart failure or cardiogenic shock [Odds ratio (95% confidence 
interval) was 1.96 (1.20–3.22) for NSTEMI, p=0.007 and 2.08 
(1.38–3.13) for STEMI, p<0.001]. Sensitivity analysis for potential 
selection bias did not change the main outcome findings [Odds 
ratios and confidence intervals were 1.97 (1.18–3.30), p<0.010 for 
NSTEMI; and 1.79 (1.18–2.70), p=0.006 for STEMI].

Effect of lockdown period
The enrolment period of the TURKMI-2 registry covered a 

total of 8 days of lockdown circumstances. A comparison of pa-
tients admitting during the lockdown versus non-lockdown days 
is presented in the supplementary online text and eTable 2.

Discussion

Data from two nationwide TURKMI registries collected be-
fore and during the pandemic provide important insights into the 
impact of the COVID-19 pandemic on patients presenting with 
acute MI. Our results are based on the largest acute MI popu-
lation studied during the COVID-19 outbreak. The results show 
that acute MI admissions decreased by 47.1%, with a significant 
treatment delay due to increased time from symptom-onset to 
EMS call or symptom-onset to first medical contact. These find-
ings reflect patient-related delays during the pandemic (Fig. 3). 
The significant decrease (47.1%) in the number of acute MI ad-
missions was consistent with previous reports of a 30–48.4% av-
erage reduction in acute MI presentations since the emergence 

of the COVID-19 outbreak (6, 8, 9, 15-20). The reduction was more 
pronounced in patients with NSTEMI (56.4%) compared with 
STEMI (31.8%), probably due to the symptom severity leading to 
patients seeking medical care.

The use of EMS transport was significantly greater during 
the pandemic compared with the pre-pandemic period. The 
increased use of EMS may have been due to several factors. 
Fear of acquiring COVID-19 may have led patients with more 
severe symptoms to seek medical attention via EMS. Also, the 
low EMS usage during the TURKMI-1 period was made pub-
lic and the increased EMS use may be the effects of the suc-
cessful awareness campaigns. Furthermore, restrictions on 
self-transport during lockdown may have contributed to the 
increased use of EMS.

Our results demonstrated a significant delay from symp-
tom-onset to EMS calls for patients transported by ambulance 
and symptom-onset to hospital admission time for those who 
used self-transport. However, there were no “clinically” sig-
nificant delays between the pre-pandemic and pandemic 
periods in terms of the EMS call to EMS arrival or the EMS 
arrival to hospital admission. The door-to-balloon time did 
not significantly change during the pandemic period. Overall, 
these results indicate that EMS and in-hospital care of patients 
with STEMI did not change during the pandemic period. Ac-
cordingly, our main findings indicate that the major time delay 
leading to a significantly prolonged treatment delay was pa-
tient-related (Fig. 3). Several studies have evaluated the delay 
in first medical contact or door-to-balloon time; (6, 10, 16-18, 
21) however, only 1 study, which included 9 patients during the 
pandemic, assessed all of the stages from symptom-onset to 
balloon dilatation (17). Our study provides detailed information 
about delays at each step in a large nationwide population. The 
patient-related delay probably arose from the fear of contract-
ing COVID-19 in the EMS ambulance or the hospital. Therefore, 
only patients with more severe symptoms eventually sought 

Figure 4. Comparison of the in-hospital major adverse events (defined as death, cardiogenic shock, or heart failure) between the pre-pandemic 
(TURKMI-1) and pandemic (TURKMI-2) periods
MACE - major adverse cardiac events, NSTEMI - non-ST elevation myocardial infarction STEMI - ST elevation myocardial infarction
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medical care and admittance to healthcare services. This fact 
is probably the explanation for the more pronounced drop ob-
served in the number of NSTEMI cases compared with STEMI 
during the pandemic period. However, such a fear causing a 
refrain from seeking medical attention could be a primary de-
nominator of increased mortality and heart failure in future as 
the delay in the treatment is the major determinant of infarct 
size and survival.

The percentage of patients who underwent coronary an-
giography significantly declined during the pandemic only in 
NSTEMI patients. The proportion of patients who underwent PCI 
decreased in both the NSTEMI and STEMI groups; however, the 
reduction was substantial only in NSTEMI patients. The low re-
ferral to coronary procedures for NSTEMI patients might be due 
to the preferential selection of patients with high-risk character-
istics for invasive procedures during the pandemic period. PCI 
rates were not decreased in STEMI patients who were admitted 
to the study centers within 12 hours of symptom-onset, reflect-
ing the maintenance of guideline-recommended practice during 
the pandemic. Therefore, we suggest that the overall decrease 
in PCI rates was probably due to the late admission of patients 
during the COVID-19 breakout.

In NSTEMI patients, the duration between hospital arrival 
and coronary angiography was significantly shorter in the pan-
demic cohort compared with the pre-pandemic cohort. This 
may be due to the efforts to decrease the length of hospital stay. 
Additionally, the deferral of elective invasive procedures may 
have shortened the wait-time for elective coronary procedures 
in NSTEMI patients. Furthermore, patients with subtle or mild 
symptoms hesitated to seek care during pandemic conditions. 
Therefore, these patients were admitted later than the appropri-
ate time frame with more serious symptoms, i.e. most NSTEMI 
patients probably presented after their condition has deteriorat-
ed. Patients would then have presented with relatively high risk, 
which required rapid intervention, shortening the time between 
hospital arrival and coronary angiography.

Another major finding of this study was that MACE were 
increased significantly during the pandemic period. The pro-
portion of patients with MACE was significantly higher in the 
pandemic period mainly due to increased heart failure or cardio-
genic shock. The increased risk of MACE may have been caused 
by the prolonged treatment delay in the pandemic period. There 
were no differences in mortality between the 2 registries. The 
marked increase in mortality, since the emergence of the out-
break, cannot be fully explained by COVID-19 alone, which raises 
the possibility of patients dying of acute coronary events due to 
medical care avoidance (22). As the present study included only 
patients who arrived alive at the study centers, some patients 
with high-risk characteristics for mortality were eliminated, 
which may have resulted in a survival bias.

To the best of knowledge, our study is the first to report a 
comparison of the lockdown and non-lockdown days during the 
pandemic period. There were no substantial differences with re-

gard to EMS use, delays, or development of MACE between the 
lockdown and non-lockdown days in the major cities (n=15) of 
the TURKMI-2 study. Further details on the impact of lockdown 
are presented in the Supplementary Online Material.

Study limitation
The lack of seasonal synchronization between the regis-

tries is a limitation of the study. However, previous studies have 
shown that the effects of seasonal variations on prevalence, 
outcomes, or characteristics of acute MI presentations are 
<10% (23). A second limitation of the study is the source of time 
data. The time measurements were obtained from the patients, 
their relatives, and during the hospitalization period, from the at-
tending physicians. There might be an accurate recall problem. 
However, as the same method was used in both registries, the 
effect on the comparison of the delays should be negligible. A 
third limitation is that the pandemic may have affected patient 
behavior when seeking medical care and, as in all observational 
studies, changes in patient characteristics may lead to a biased 
estimation of the outcome risk. Although the sensitivity analysis 
did not change the main results, we cannot completely exclude 
potential bias. A fourth limitation is the preference of PCI-capa-
ble centers for conducting the registries, which may have led to 
the low number of patients receiving fibrinolytic therapy. How-
ever, we deliberately selected the PCI-capable centers because 
these centers constitute the widespread practice in Turkey. We 
assumed that patients with MI were eventually admitted to these 
centers within 48 hours of symptom-onset. Finally, this study was 
conducted within a 2-week period 1 month after the detection 
of the first COVID-19 cases in Turkey. Therefore, the results may 
not be generalizable to other countries. However, the human re-
sponse to disasters, such as fear of contracting with COVID-19 
in the pandemic, is unique.

Conclusion

The TURKMI-2 study, as the largest, relevant nationwide reg-
istry, revealed that admissions of acute MI were almost halved 
during the pandemic compared with the pre-pandemic period. 
Time to treatment was significantly prolonged, largely due to pa-
tient-related delays during the pandemic period. Door-to-balloon 
time was not affected. Accordingly, the in-hospital MACE rate was 
increased significantly. Therefore, specific measures, such as in-
creasing public awareness and establishing COVID-free hospitals, 
may reduce the fear of acquiring infection and mitigate the poten-
tial complications of acute MI during the pandemic.
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Online suppl. text 
Comparison of the entire TURKMI-2 population (pandemic) 
with the TURKMI-1 (pre-pandemic) population
The TURKMI-2 registry included 1113 patients with acute MI; 

53.5% were non-ST segment elevation MI (NSTEMI) and 46.2% 
were ST-segment elevation MI (STEMI) patients admitted to 
the hospitals during a two-week period of pandemic (between 
April 17th and May 2nd in 2020). Compared to the TURKMI-1 reg-
istry, which only included acute MI patients admitted within 
the 48 hours of symptom onset, the number of MI admissions 
in the pandemic period decreased by 40.5% and the decrease 

was more prominent in NSTEMI patients than in STEMI patients 
(48.4% vs. 27.7%, eFigure 1).

Baseline characteristics of the entire population of the 
TURKMI-2 Study
Baseline characteristics are presented in eTable 1. The 

mean age was 60±13 years and NSTEMI patients were older 
compared to STEMI patients (62±12 vs. 59±13 years, p=00.001). 
Most of the patients were male (75.4%); however, the propor-
tion of females was higher in the NSTEMI group compared to 
the STEMI group (28.0% vs. 20.6%, p=0.004). A history of car-
diovascular risk factors was common; 51.1% had hypertension, 
34.9% had diabetes, 42.0% had smoked, and 27.0% had hyper-
lipidemia. All of these risk factors, except smoking, were more 
common in NSTEMI patients compared with STEMI patients. 
A history of coronary artery disease was present in 29.6% of 
the patients and was higher in the NSTEMI patients (38.8% vs 
19.0%, p<0.001). EMS use was low (19.7%) and 40.6% of the 
patients were transferred from other hospitals to the PCI-capa-
ble study centers. Times between symptom-onset to arrival at 
study centers were significantly longer in the NSTEMI patients 
compared with the STEMI patients (median 510 vs 207.5 min 
(p<0.001)). The main factors in the prolongation of the hospital 
arrival were delay in the call to EMS and transport from the 
other hospital to the PCI-capable study center. The median time 
for EMS ambulance arrival was within an acceptable range 
(15–20 min). In STEMI patients who underwent PCI (90.5%), 
door-to-balloon time was 40 (25–69) minutes. 

EMS use and delays at each step in the entire TURKMI-2 
population
In the entire TURKMI-2 study population, EMS use was low 

(19.7%); EMS use was higher in the STEMI patients compared 
to NSTEMI patients (25.3% vs. 14.9%, p<0.001). Median time 
from symptom-onset to EMS call was 120 min (30–370), which 
was higher in the NSTEMI patients than in the STEMI patients 
(median 180 min vs. 90 min, p<0.001, Table S-1). The median ar-
rival of the EMS to the patient location was 15 min (IQR 10–20 
min) and of EMS arrival at patient location to hospital arrival 
was 20 min (IQR 15–30 min). The differences in EMS arrivals 
between the STEMI and NSTEMI were not clinically signifi-
cant. In the TURKMI-2 study population, 452 patients (40.6%) 
were transferred from other hospitals to the PCI-capable study 
centers and the median time delay between the two hospital-
arrival were 180 (90–300) min, which was higher in the NSTEMI 
patients compared to the STEMI patients [270 (150–395) vs. 120 
(62.5 vs 190.5) min, p=0.027]. The time delay between symptom-
onset to arrival at PCI-capable study centers was 317 (140–960) 
min and was significantly prolonged in NSTEMI patients and 
those transferred from other hospitals (eTable 1). The frequen-
cy of coronary angiography was 78.6% in NSTEMI patients and 
97.9% in STEMI patients (p<0.001) and the frequency of PCI 
was 48.4% vs 90.5% in NSTEMI versus STEMI patients, respec-

eFigure 1. Change in the number of patients diagnosed with acute 
myocardial infarction during the pandemic period
TURKMI-2 - entire study population; STEMI - ST elevation myocardial infarction; 
NSTEMI - non ST-elevation myocardial infarction
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tively (p<0.001). In the STEMI group, door-to-balloon time was 
40 (25–69) minutes.

In-hospital outcomes in the entire population of TURKMI-2
The proportion of patients who experienced in-hospital 

MACE, defined as death, heart failure, or cardiogenic shock, was 

significantly higher in the pandemic period compared to the pre-
pandemic (eTable 1). Meanwhile, the mortality rate was similar 
for TURKMI-1 and TURKMI-2 patients. However, the proportion 
of patients whose heart failure or cardiogenic shock was signifi-
cantly higher during the pandemic period in both NSTEMI and 
STEMI patients compared with the non-pandemic period.
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