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The Coronavirus disease 2019 (COVID-19) pandemic has changed the way patients seek
medical attention and how medical services are provided. We sought to compare charac-
teristics, clinical course, and outcomes of patients presenting with acute myocardial
infarction (AMI) during the pandemic compared with before it. This is a multicenter, ret-
rospective cohort study of consecutive COVID-19 negative patients with AMI in Lithuania
from March 11, 2020 to April 20, 2020 compared with patients admitted with the same
diagnosis during the same period in 2019. All patients underwent angiography. Six-month
follow-up was obtained for all patients. A total of 269 patients were included in this study,
107 (40.8%) of whom presented during the pandemic. Median pain-to-door times were sig-
nificantly longer (858 [quartile 1=360, quartile 3 = 2,600] vs 385.5 [200, 745] minutes, p
<0.0001) and post-revascularization ejection fractions were significantly lower (35 [30, 45]
vs 45 [40, 50], p <0.0001) for patients presenting during vs. prior to the pandemic. While
the in-hospital mortality rate did not differ, we observed a higher rate of six-month major
adverse cardiovascular events for patients who presented during versus prior to the pan-
demic (30.8% vs 13.6%, p = 0.0006). In conclusion, 34% fewer patients with AMI pre-
sented to the hospital during the COVID-19 pandemic, and those who did waited longer to
present and experienced more 6-month major adverse cardiovascular events compared
with patients admitted before the pandemic. © 2021 Elsevier Inc. All rights reserved.
(Am J Cardiol 2021;147:16−22)
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Coronavirus disease 2019 (COVID-19) has been a mat-
ter of international concern since it was first reported in
December 2019.1 As the World Health Organization
(WHO) declared COVID-19 a pandemic on March 11,
2020,2 European governments responded with strict “stay
at home” policies in attempts to slow the spread of the
virus.3 Beginning March 11, 2020, the Lithuanian govern-
ment imposed some of the most restrictive measures com-
pared with countries with similar infection levels. Though
these protocols aided in slowing the growth of the pandemic
in Lithuania, they also had immediate negative impacts on
the treatment of other important diseases, such as acute
myocardial infarction (AMI).4 As the repercussions of the
pandemic are still evolving, it is the purpose of this paper to
examine the 6-month outcomes of the COVID-19 pandemic
lockdown in terms of major cardiovascular adverse events
(MACE) among noninfected AMI patients.
Methods

This is a multicenter, retrospective cohort study includ-
ing 6 out of 10 administrative regions in the republic of
Lithuania. The study involved consecutive patients with
AMI (NSTEMI or STEMI) who received a negative test
result for COVID-19 infection from March 11, 2020 to
April 20, 2020 and underwent invasive angiography at the
Hospital of the Lithuanian University of Health Sciences
Kaunas Clinics or the Republican Hospital of Panevezys.
The data were compared with patients admitted with the
same diagnosis during the same period in 2019. Patients
with AMI and a COVID-19 positive test were excluded
from the study (there were 5 instances of this). Patients
were followed until whichever occurred first: death or 6
months following hospital discharge. This study received
approval from the Research Ethics Committee of the region
of Kaunas and Panevezys.

Data collected included patient demographics, co-morbid-
ities, medications, cardiac catheterization procedural charac-
teristics, echocardiography results, and clinical course
(length of stay, ischemic or hemorrhagic stroke, cardiopul-
monary resuscitation, hypotensive shock, endotracheal
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intubation). We considered a composite primary end point of
MACE within 6 months of hospital discharge, and also
examined its individual components, as well as all-cause
mortality. MACE was defined as follows: cardiovascular
death, nonfatal myocardial infarction, target vessel revascu-
larization, recurrent hospitalization due to decompensated
heart failure, and stroke (ischemic or hemorrhagic).

STEMI and NSTEMI were defined according to fourth
universal definition of myocardial infarction.5 Cardiogenic
shock was defined as persistent hypotension (systolic blood
pressure < 90 mm Hg or a mean arterial pressure 30 mm
Hg below baseline) with evidence of decreased organ perfu-
sion caused by severe right, left or biventricular dysfunction
despite adequate fluid administration.6 Successful PCI was
defined as the reduction of coronary artery lesion stenosis
to <20%. Dyslipidemia was defined as fasting low density
lipoprotein cholesterol ≥100 mg/dl. Pain-to-door time was
defined as the duration (in minutes) from onset of symp-
toms to first medical contact at the PCI center. Door-to-
wire time was defined as the time (in minutes) from first
medical contact at the facility to crossing the culprit lesion
with a coronary wire. Post-reperfusion left ventricular ejec-
tion fraction was assessed via echocardiography imaging
within 24 hours after coronary reperfusion using Simpson’s
biplane method. Six-month follow-up information was
obtained via telephone interview or a visit at a participating
outpatient clinic.

Continuous variables were skewed and are presented as
median [quartile 1, quartile 3]. Categorical variables are
presented as frequency and percentage. Differences in
patient and clinical characteristics between those admitted
in the pandemic period versus the prepandemic period were
assessed via the Wilcoxon Rank Sum Test and Chi-Square
or Fisher’s Exact Test, as appropriate. We examined the
association between pain-to-door time and after-revascular-
ization ejection fraction using Spearman’s correlation coef-
ficient. Differences in the primary outcome of MACE, its
individual components, and all-cause mortality between
study periods were assessed via Chi-Square or Fisher’s
Exact Test, as appropriate. We utilized multivariable logis-
tic regression only for the composite outcome of MACE
because the small number of events that occurred in this
study largely prohibited statistical adjustment for other out-
comes. Factors identified as having a significant association
with study period (Table 1 and Table 2) were considered
for use in the multivariable model. We utilized stepwise
selection in order to identify jointly significant factors while
preserving the degrees of freedom, due to the small number
of events. We considered an interaction term between study
period (pandemic/pre-pandemic) and AMI type (NSTEMI/
STEMI).
Results

A total of 269 patients were analyzed in this study, with
107 (40.8%) presenting in the pandemic period and 162
(60.2%) presenting in the pre-pandemic period. Neither
age, nor obesity, nor male prevalence, nor co-morbidity
burden differed significantly between the two time periods
(Table 1); however, pain-to-door times (Table 2; Figure 1)
and troponin I levels were significantly higher for patients
presenting during the pandemic compared with before it.
Post-revascularization ejection fraction was significantly
lower for patients during the pandemic (Table 2). Addition-
ally, we detected a weak negative correlation between pain-
to-door and post-revascularization ejection fraction (Spear-
man r = -0.21, p = 0.0005). In-hospital mortality outcomes
did not differ significantly between the two study time-
frames (Table 2). We observed a significantly higher rate of
6-month MACE for patients treated during the pandemic
compared to those treated before the pandemic (Table 3;
Figure 2).

The model building process for the multivariable logistic
regression (for the outcome of 6-month MACE) confirmed
the findings discussed above and in Table 2; ejection frac-
tion after-revascularization was closely associated with
time period (pandemic or prepandemic), and pain-to-door
was closely associated with time period and type of AMI
(NSTEMI/STEMI). As such, including all four of these var-
iables in the model was redundant and caused instability
(Hosmer-Lemeshow p < 0.05). We found that, while the
model preferentially selected the continuous variables of
ejection fraction and pain-to-door instead of the categorical
variables of AMI type and time period, the model did not fit
well (Hosmer-Lemeshow p < 0.05) with them in it, so we
proceeded with the categorical variables. We found evi-
dence of a differential effect of presentation during the
COVID-19 pandemic on MACE according to the type of
AMI (interaction p = 0.0393), with patients presenting with
NSTEMI during the pandemic having the worst outcomes
(odds ratio (OR) for patients with NSTEMI = 6.0, 95% con-
fidence interval (CI) = (2.36 - 15.28), OR for patients with
STEMI = 1.62, 95% CI = (0.71 - 3.69)). The overall effect
of admission during the COVID-19 pandemic yielded more
than a doubling of risk for 6-month MACE (OR = 2.36,
95% CI = (1.26 - 4.43)) compared with admission before
the pandemic.

A total of 116 patients with NSTEMI were analyzed in
this study, with 40 (34.5%) in the pandemic period and 76
(65.5%) in the prepandemic period. Patients had a signifi-
cantly prolonged pain-to-door time during the pandemic
than prior to it, and post-revascularization ejection fraction
was lower for patients presenting during the pandemic
(Table 2). Pain-to-door and door-to-revascularization dura-
tions were associated with MACE (p < 0.0001, p = 0.0139,
respectively). NSTEMI patients during the pandemic gener-
ally had worse outcomes at 6 months than patients before
the pandemic (Table 3, Supplemental Figure 1); there were
18 (45%) and 9 (11.8%) patients who had MACE within 6
months of admission during and before the pandemic,
respectively (p < 0.0001) (Table 3, Figure 2).

A total of 153 patients with STEMI were analyzed in this
study, with 67 (43.8%) in the pandemic period and 86
(56.2%) in the pre-pandemic period. While patients waited
significantly longer at home before presenting to the hospi-
tal during the pandemic, there was no evidence to suggest
that the door-to-wire times differed (Table 2, Figure 1). We
detected moderate negative correlations between post-
revascularization ejection fraction and pain-to-door and
door-to-wire times (spearman r = -0.452, -0.283, p <0.0001,
p = 0.0005, respectively); both of these variables were sig-
nificantly associated with MACE (p’s < 0.0001). There



Table 1

Characteristics of patients presenting with acute myocardial infarction during compared with prior to the COVID-19 pandemic

Overall NSTEMI STEMI

Variable Pandemic

(n = 107)

Prepandemic

(n = 162)

p-value Pandemic

(n = 40)

Prepandemic

(n = 76)

p-value Pandemic

(n = 67)

Prepandemic

(n =86)

P-value

Men 71 (66.4%) 108 (66.7%) 0.9577 27 (67.5%) 47 (61.8%) 0.5467 44 (65.7%) 61 (70.9%) 0.4868

Age (years) 68 [61, 76] 67 [59, 80] 0.7499 69.5 [64, 80] 70 [61, 80.5] 0.8932 67 [59, 76] 66 [59, 80] 0.7953

Obesity 47 (43.9%) 61 (37.7%) 0.3045 20 (50.0%) 32 (42.1%) 0.4164 27 (40.3%) 29 (33.7%) 0.4021

Killip Score 0.0654 0.0691

1 38 (35.5%) 70 (43.2%) 15 (37.5%) 35 (46.1%) 23 (34.3%) 35 (40.7%)

2 60 (56.1%) 66 (40.7%) 22 (55%) 31 (40.8%) 38 (56.7%) 35 (40.7%)

3 4 (3.7%) 15 (9.3%) 3 (7.5%) 6 (7.9%) 1 (1.5%) 9 (10.5%)

4 5 (4.7%) 10 (6.2%) 0 (0%) 3 (3.9%) 5 (7.5%) 7 (8.1%)

Dyslipidemia 93 (86.9%) 132 (81.5%) 0.2382 37 (92.5%) 67 (88.2%) 0.5403 56 (83.6%) 65 (75.6%) 0.2273

Hypertension 95 (88.8%) 146 (90.1%) 0.725 38 (95%) 71 (93.4%) 1 57 (85.1%) 75 (87.2%) 0.7034

Smoker 21 (19.6%) 33 (20.4%) 0.8814 7 (17.5%) 14 (18.4%) 0.9025 14 (20.9%) 19 (22.1%) 0.8582

Diabetes mellitus 27 (25.2%) 33 (20.4%) 0.3484 11 (27.5%) 19 (25%) 0.7701 16 (23.9%) 14 (16.3%) 0.24

Coronary artery disease 45 (42.1%) 53 (32.7%) 0.1192 21 (52.5%) 29 (38.2%) 0.1382 24 (35.8%) 24 (27.9%) 0.2953

Prior CABG 13 (12.1%) 5 (3.1%) 0.0036 9 (22.5%) 3 (3.9%) 0.0032 4 (6%) 2 (2.3%) 0.2492

COPD 1 (0.9%) 5 (3.1%) 0.4074 0 (0%) 3 (3.9%) 0.5502 1 (1.5%) 2 (2.3%) 1

Peripheral arterial disease 4 (3.7%) 3 (1.9%) 0.4414 3 (7.5%) 1 (1.3%) 0.1176 1 (1.5%) 2 (2.3%) 1

Cerebrovascular disease 9 (8.4%) 12 (7.4%) 0.7639 4 (10%) 6 (7.9%) 0.7352 5 (7.5%) 6 (7%) 1

Dementia 1 (0.9%) 1 (0.6%) 1 0 (0%) 0 (0%) - 1 (1.5%) 1 (1.2%) 1

Obesity = Body Mass Index ≥ 30 kg/m2; Dyslipidemia = fasting low density lipoprotein cholesterol ≥100 mg/dl; CABG = Coronary artery bypass Graft

surgery; COPD = Chronic obstructive pulmonary disease
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was not a significant difference in rates of MACE between
those admitted during vs. before the pandemic (p = 0.2485);
however, patients admitted during the pandemic had a
higher rate of re-hospitalization for heart failure (16.4% vs
3.5%, p = 0.0059) (Table 3, Figures 2 and Supplemental
Figure 1).
Discussion

In this study of 269 AMI patients, we observed a 34.0%
decline in admissions during the early phase of the pan-
demic compared with the same period a year prior. This
decrease may be partly attributed to the movement restric-
tions which were instituted by governments, and to the
extensive media coverage which amplified patients’ fear of
contracting COVID-19 and precluded them from seeking
timely medical care.9,8 STEMI admissions dropped by
22.1%, while NSTEMI dropped by 47.4%. We hypothesize
that the drop in NSTEMI presentations was larger than that
of STEMI because STEMI patients tend to have more acute
and intense symptoms compared with NSTEMI patients.7

Similarly, this hypothesis explains why the median pain-to-
door time more than doubled for STEMI patients during the
pandemic and increased by more than fourfold for NSTEMI
patients (Table 2, Figure 1). Our findings are consistent
with previous studies conducted in Europe.4,10,11

Health care facilities around the world have had to adopt
pandemic-specific procedures to slow the spread of the dis-
ease. In order to increase safety in the healthcare delivery
setting, pandemic-specific protocols have been imple-
mented to protect both patients and healthcare professionals
by preventing the spread of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2).12,13 For example,
new protocols have proposed quick revascularization for
patients diagnosed with STEMI (i.e., without waiting
for COVID-19 test results), while patients with stable
NSTEMI are treated less swiftly (i.e., entering the catheteri-
zation lab after receiving COVID-19 test results).12,14

Our findings suggest that these protocols likely contributed
to longer door-to-wire times in NSTEMI patients, while not
significantly affecting the door-to-wire times in STEMI
patients.

Furthermore, we detected a significant decrease in post-
revascularization ejection fraction in AMI patients during
the pandemic era compared with the year prior (Table 2).
This is likely attributed to a prolonged ischemic state, as
evidenced by longer pain-to-door time and door-to-wire
time. This is consistent with results from previous reports,
which revealed that longer ischemia duration is associated
with greater infarct size and lower ejection fraction lev-
els.15−17 Similarly, Cerrato et al. (2017) reported that AMI
patients with delays in presentation had lower left ventricu-
lar systolic function and higher rates of acute decompen-
sated heart failure.18

In parallel, our data showed that patients who presented
during the pandemic (with a significantly longer median
pain-to-revascularization time) had worse left ventricular
systolic function, and a higher rate of MACE and readmis-
sion due to decompensated acute heart failure compared
with patients who presented before the pandemic,
indicating a worse prognosis for AMI patients during the
pandemic era compared with the pre-pandemic (Tables 2
and 3, Figures 1 and 2 and Supplemental Figure 1)

In this study, we observed more than a doubling in over-
all risk for MACE during the pandemic period compared
with the year prior; this finding was exaggerated for patients
with NSTEMI, with the risk increasing by nearly four- fold
(Table 3, Figure 2). Additionally, cardiovascular mortality
rates were higher during the pandemic vs. pre-pandemic for
patients with NSTEMI, but not for patients with STEMI.

www.ajconline.org


Table 2

Clinical course and in-hospital clinical outcomes of patients presenting with acute myocardial infarction during compared with prior to the COVID-19 pandemic

Overall NSTEMI STEMI

Variable Pandemic

(n = 107)

Prepandemic

(n = 162)

p-value Pandemic

(n = 40)

Prepandemic

(n = 76)

p value Pandemic

(n = 67)

Prepandemic

(n =86)

p value

Pain to door time (mins) 858 [360, 2600] 385.5 [200, 745] <.0001 2021 [960, 5746] 558 [369, 882.5] <.0001 582 [180, 1212] 262 [120, 525] 0.0003

Door to wire time (mins) 101 [64, 273] 94 [49, 194] 0.137 302.5 [179, 600] 200.5 [98, 434.5] 0.0948 75 [53.5, 106.5] 71 [43, 119] 0.2257

Number of narrowed coronary arteries 2 [1, 3] 2 [1, 3] 0.9455 2 [2, 3] 2 [1, 3] 0.4242 2 [1, 3] 2 [1, 3] 0.3836

Ejection fraction after PCI (%) 35 [30, 45] 45 [40, 50] <.0001 37.5 [25, 45] 47 [40, 50] 0.0032 35 [30, 45] 42 [35, 50] 0.0003

Reperfusion strategy 0.0741 0.0832

CABG 4 (3.7%) 17 (10.5%) 2 (5%) 14 (18.4%) 2 (3%) 3 (3.5%)

PCI 98 (91.6%) 133 (82.1%) 34 (85%) 51 (67.1%) 64 (95.5%) 82 (95.3%)

Medical therapy 5 (4.7%) 12 (7.4%) 4 (10%) 11 (14.5%) 1 (1.5%) 1 (1.2%)

PCI access 0.1658

Femoral 22 (20.6%) 24 (14.8%) 11 (27.5%) 9 (11.8%) 11 (16.4%) 15 (17.4%)

Right radial 79 (73.8%) 134 (82.7%) 23 (57.5%) 66 (86.8%) 56 (83.6%) 68 (79.1%)

Left proximal radial 6 (5.6%) 4 (2.5%) 6 (15%) 1 (1.3%) 0 (0%) 3 (3.5%)

Culprit vessel 2,7,1,6,1,1 0.0083 0.2639 0.0092

No culprit 9 (8.4%) 19 (11.7%) 5 (12.5%) 17 (22.4%) 4 (6%) 2 (2.3%)

Right coronary artery 25 (23.4%) 38 (23.5%) 6 (15%) 6 (7.9%) 19 (28.4%) 32 (37.2%)

Left main 4 (3.7%) 24 (14.8%) 3 (7.5%) 12 (15.8%) 1 (1.5%) 12 (14%)

LAD 49 (45.8%) 46 (28.4%) 14 (35%) 19 (25%) 35 (52.2%) 27 (31.4%)

Left circumflex 18 (16.8%) 28 (17.3%) 11 (27.5%) 16 (21.1%) 7 (10.4%) 12 (14%)

Successful PCI0,6,0,5,0,1 93 (86.9%) 129 (79.6%) 0.3536 33 (82.5%) 52 (68.4%) 0.2687 60 (89.6%) 77 (89.5%) 0.8316

Troponin I (mg/l) 7.8 [2.6, 37.2] 4.5 [1.1, 25.4] 0.013 2.7 [1.5, 10.4] 2.5 [0.6, 9.7] 0.3248 25.0 [4.9, 61.8] 9.0 [2.2, 32.5] 0.0535

Length of stay (days) 6 [5, 7] 7 [5, 7] 0.4931 6 [5, 7] 6 [4, 8] 0.4488 6 [5, 8] 7 [5, 7] 0.0755

In-hospital hemorrhagic stroke 0 (0%) 0 (0%) - 0 (0%) 0 (0%) - 0 (0%) 0 (0%) -

In-hospital ischemic stroke 3 (2.8%) 0 (0%) 0.0619 2 (5%) 0 (0%) 0.1169 1 (1.5%) 0 (0%) 0.4379

In-hospital CPR 6 (5.6%) 9 (5.6%) 0.9855 3 (7.5%) 4 (5.3%) 0.6306 3 (4.5%) 5 (5.8%) 1

Cardiogenic shock 10 (9.3%) 12 (7.4%) 0.5702 5 (12.5%) 6 (7.9%) 0.5088 5 (7.5%) 6 (7%) 1

In-hospital re-infarction 0 (0%) 0 (0%) - 0 (0%) 0 (0%) - 0 (0%) 0 (0%) -

In-hospital death 6 (5.6%) 9 (5.6%) 0.9855 3 (7.5%) 4 (5.3%) 0.6909 3 (4.5%) 5 (5.8%) 1

CABG = coronary artery bypass graft surgery; CPR = cardiopulmonary resuscitation; PCI = percutaneous coronary intervention; LAD = left anterior descending. Numbers in superscripts indicate missing data

in each of the 6 groups; missing data for successful PCI indicates PCI was not attempted.
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Figure 1. Median durations of pain-to-door displayed by study period and type of acute myocardial infarction.

Table 3

Six-month clinical outcomes of patients presenting with acute myocardial infarction during compared with prior to the COVID-19 pandemic

Overall NSTEMI STEMI

Pandemic

(n = 107)

Prepandemic

(n = 162)

p-value Pandemic

(n = 40)

Prepandemic

(n = 76)

pvalue Pandemic

(n = 67)

Prepandemic

(n =86)

p Value

Ischemic or hemorrhagic stroke 2 (1.9%) 1 (0.6%) 0.565 2 (5%) 0 (0%) 0.1169 0 (0%) 1 (1.2%) 1

Nonfatal MI 5 (4.7%) 3 (1.9%) 0.2719 1 (2.5%) 2 (2.6%) 1 4 (6%) 1 (1.2%) 0.1688

Cardiovascular death 11 (10.3%) 11 (6.8%) 0.3066 7 (17.5%) 5 (6.6%) 0.1054 4 (6%) 6 (7%) 1

TVR 7 (6.5%) 5 (3.1%) 0.2299 3 (7.5%) 2 (2.6%) 0.3382 4 (6%) 3 (3.5%) 0.6997

Decompensated HF requiring

hospitalization

23 (21.5%) 4 (2.5%) <.0001 12 (30%) 1 (1.3%) <.0001 11 (16.4%) 3 (3.5%) 0.0059

MACE 33 (30.8%) 22 (13.6%) 0.0006 18 (45%) 9 (11.8%) <0.0001 15 (22.4%) 13 (15.1%) 0.2485

All-cause mortality 11 (10.3%) 13 (8%) 0.5253 7 (17.5%) 6 (7.9%) 0.1328 4 (6%) 7 (8.1%) 0.7565

HF = Heart failure; MACE = The composite of stroke; MI =Myocardial infarction; TVR = Target vessel revascularization; nonfatal myocardial infarction,

revascularization, heart failure hospitalization, and cardiovascular death

Figure 2. Rates of major adverse cardiac events displayed by study period and type of acute myocardial infarction.
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This may be partially explained by the fact that STEMI
patients waited less than NSTEMI patients, and were pro-
vided with special care, extensive follow-up, and a pro-
longed rehabilitation program, regardless of pandemic.19

Moreover, the re-hospitalization rates due to decompen-
sated heart failure were significantly higher for patients
who had AMI during the COVID-19 pandemic, which was
to be expected, given the lower left ventricular systolic
function observed after reperfusion (Tables 2 and 3,
Supplemental Figure 1). We observed a twenty-fold increase
in risk of heart failure hospitalization during the pandemic
period compared with the year prior for patients treated for
NSTEMI; this finding was less amplified for patients with
STEMI who had a four-fold increase in risk of heart failure
hospitalization (Table 3, Supplemental Figure 1).

This study has all the limitations of a small retrospective,
observational, database study. The relatively small sample
size, particularly when considering subgroups, may have
corresponded to a lack of statistical power to detect mean-
ingful differences. Similarly, the patients in this study expe-
rienced a relatively small number of adverse events, which
limited our ability to examine statistical models with adjust-
ment for confounding variables; however, the cohorts were
fairly similar in terms of demographics and baseline risk.
Further, due to the nature of this study, we are unable to
draw conclusions of causality, and while we offer a possible
explanation of patients experiencing prolonged ischemia by
waiting at home for a longer period of time before present-
ing to the hospital during the pandemic as a contributing
factor for worse clinical outcomes, we are unclear if there
are additional factors (e.g., change in diet, inability to exer-
cise, mental and/or emotional impact of social isolation)
that may have emerged during the pandemic to also affect
that relationship.

In conclusion, this multicenter study of patients treated
in the republic of Lithuania reveals that the lockdown dur-
ing the early period of the COVID-19 pandemic may be
associated with a significant decline in hospital admissions
for patients with AMI, as well as a significantly longer time
of ischemia. Longer ischemic times were associated with
worse left ventricular systolic function after-revasculariza-
tion. Patients presenting with AMI during the pandemic
were at higher risk for developing 6-month MACE and for
being re-hospitalized for decompensated heart failure
within 6-months.
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