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Abstract:

Background and objective: A decrease in the number of admissions due to acute
coronary syndrome (ACS) was observed during the COVID-19 pandemic. A study is
made of the impact of the pandemic upon the incidence, morbidity-mortality and
management of ACS.

Materials and methods: A retrospective multicenter study was carried out with data
from patients admitted due to ACS between 14 February and 24 June 2020. The
following groups were established according to the period of admission: A) one month
before strict lockdown; B) during lockdown; and C) one month after lockdown. The
primary objective of the study was to assess differences in mortality among the three
periods. Differences in the time from symptoms onset to the first medical contact
(FMC) were also evaluated.

Results: A total of 634 patients were included in the study (group A: 205, group B:
303, group C: 126). A 41% decrease in the number of admissions due to ACS was
recorded in the first month of lockdown. A diagnostic delay was observed during
lockdown (A: 65 minutes (range 38-112) vs B: 120 minutes (60-300) vs C: 120 minutes
(60-360), p < 0.001); this period was not associated to increased mortality, however
(HR 1.26; 95%CI 0.53-2.97; p = 0.60).

Conclusions: A decrease in the number of admissions due to ACS was recorded during
lockdown, with an increase in the time from symptoms onset to FMC in patients with
STEACS. This was not associated to an increase in mortality during this period,
however.

Keywords: COVID-19; acute coronary syndrome; pandemic; revascularization;
lockdown

Introduction

In late December 2019, the Chinese authorities informed the World Health
Organization of the first detected cases of pneumonia caused by a new coronavirus in
the city of Wuhan [1,2]. Since then, the rapid spread of the disease led to the collapse
of healthcare systems in many countries throughout the world, with the adoption of
drastic preventive measures on the part of the authorities.

The pandemic caused by the SARS-CoV-2 virus (COVID-19 disease) has had a very
important international social, economic and health impact. In the healthcare setting,
the resulting organizational and patient care changes have often led to marked
variations in the attention to and management of the rest of disease conditions [3-5].
In this regard, some studies have reported a decrease in the number of admissions due
to cardiovascular disease, with a strong impact upon morbidity-mortality [6-8]. The
care burden represented by COVID-19 and the consequent reduction of the quality of
care, the lockdown periods, and the decrease in voluntary access to the healthcare
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resources, are some of the possible explanations for these
changes. The present multicenter study was carried out to assess
the incidence of admissions due to acute coronary syndrome
(ACS) according to the different periods of the pandemic in Spain,
as well as the impact upon the morbidity-mortality and
management of patients with ACS.

Material and methods
Study population

A retrospective, multicenter observational study was carried out
with data from patients admitted due to ACS between 14 February
and 24 June 2020 in 5 different tertiary hospitals in Spain. Patients
with ST-segment elevation acute coronary syndrome (STEACS)
and non-ST-segment elevation acute coronary syndrome
(NSTEACS) were included in the study. The patients were
divided into three groups according to the period of hospital
admission: group A (14 February to 14 March: one month before
strict lockdown), group B (15 March to 24 May: during
lockdown) and group C (25 May to 24 June 2020: one month after
lockdown). The baseline characteristics of the patients were
recorded, as well as the acute complications and cardiovascular
events over follow-up such as mortality due to all causes,
cardiovascular mortality, stroke, reinfarction, stent thrombosis
and the need for repeat revascularization. In the patients with
STEACS, we recorded the time from symptoms onset to the first
medical contact (FMC), and from electrocardiographic diagnosis
to reperfusion (guide advancement). Clinical follow-up was
carried out until 25 July 2020 or death, with a minimum follow-
up of 30 days. Data compilation was approved by the local Ethics
Committee of each participating center.

Obijectives

The primary objective of the study was to assess differences in
mortality due to all causes among the three groups 30 days after
the acute coronary event. The secondary objective was to evaluate
differences in the combination of cardiovascular mortality, stroke,
admission due to repeat ACS, stent thrombosis and the need for
repeat revascularization. Post-infarction complications over
follow-up, as well as left ventricular ejection fraction (LVEF) at
discharge and the revascularization times (symptoms onset-FMC
and diagnosis-reperfusion [guide advancement]) were likewise
evaluated in a secondary analysis with comparison among the
three groups. With regard to the revascularization times, and
given the bias introduced by including STEACS with an evolution
of over 24 hours in assessing the time from diagnosis to
reperfusion, another sub-analysis was made excluding these
patients.

Statistical analysis

Categorical variables were reported as numbers and percentages
(in parentheses), and comparisons were made using the chi-square
test or Fisher exact test, as applicable. Continuous variables were
reported as the mean and standard deviation (SD) or as the median
and interquartile range (IQR) in the absence of normal data
distribution. The Shapiro-Wilks test was used to assess normal
data distribution in the case of continuous variables, with
comparisons being made by analysis of variance (ANOVA) for
independent samples or the Kruskal-Wallis test (depending on

Aditum Publishing —-www.aditum.org

whether the data exhibited a normal distribution or not) to
evaluate differences among the three groups. Survival was
analyzed from the Kaplan-Meier curves, and the differences were
evaluated using the log-rank test. Cox proportional hazards
regression analysis adjusted for age was used to assess the
influence of belonging to group B (lockdown period) upon total
patient mortality. The STATA version 15.1 statistical package
was used throughout. Statistical significance was considered for
p <0.05.

Results

A total of 634 patients were enrolled in the study between 14
February 2020 and 24 June 2020. Of these patients, 205, 303 and
126 corresponded to groups A, B and C, respectively. Of the total
subjects, 356 (56.2%) were admitted due to STEACS and 278
(43.8%) due to NSTEACS - 29.9% being diagnosed with unstable
angina (UA) and the remaining 70.1% with non-ST-segment
elevation myocardial infarction (NSTEMI). The baseline
characteristics of the sample are shown in Table 1. The patients
admitted during lockdown (group B) were younger (p = 0.012)
and presented a lesser incidence of arterial hypertension (p =
0.027) and dyslipidemia (p = 0.008) than the patients admitted in
the other two periods. On the other hand, these patients presented
a lesser proportion of previous ischemic heart disease (p < 0.001)
and previous coronary revascularization (p <0.001). Likewise,
we recorded a greater proportion of admissions due to STEACS,
with a corresponding decrease in NSTEACS during this period,
particularly at the expense of a decrease in the percentage
diagnosis of UA with respect to total ACS (p = 0.003).

Variable Total Group A Group B Group p-value
(n=634) (n = 205) (n=303) | C

(n=
126)

Age (mean * | 66.3+12.6 | 67.4+11.6 | 64.8 + | 682 x| 0012

SD) 12.7 13.6

Males, n (%) | 494 (77.9) | 158 (77.1) | 241(79.5) | 95 0.603
(75.4)

AHT, n (%) 400 (63.1) | 143(69.8) | 176(58.1) | 81 0.027
(64.3)

DM, n (%) 191 (30.1) | 71(35.1) 89 (29.4) | 30 0.086
(23.8)

DL, n (%) 368 (58.0) | 137 (66.8) | 164 (54.1) | 67 0.008
(53.2)

Smoking, n | 364 (57.4) | 124 (60.5) | 182 (60.1) | 58 0.015

(%) (46.0)

PVD, n (%) 36 (5.7) 15 (7.3) 16 (5.3) 5(4.0) | 0.405

CVA, n (%) 37(5.8) 11 (5.4) 16 (5.3) 110 0.531
(7.9

CKD (GFR < | 30(4.7) 18 (8.8) 7(2.3) 5(4.0) | 0.003

60), n (%)

COPD, n (%) | 45(7.1) 14 (6.8) 22 (7.3) 9(7.1) | 0981
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AF, n (%) 40 (6.3) 16 (7.8) 16 (5.3) 8(6.4) | 0517

IHD, n (%) 150 (23.7) | 79(385) | 46(15.2) | 25 <0.001
(19.8)

AMI, n (%) 103 (16.3) | 52(25.4) | 31(10.2) | 20 <0.001
(15.9)

PCI, n (%) 117 (18.5) | 60 (29.3) 36(119) | 21 <0.001
(16.7)

CABG, n (%) | 23(3.6) 12 (5.9) 7(2.3) 4(32) | 0112

Diagnosis

UA, n (%) 83 (13.1) 36 (17.6) | 27(8.9) 20 0.003
(15.9)

NSTEMI, n | 195(30.8) | 67(327) | 83(27.4) | 45 0.003

(%) (35.7)

STEACS, n | 356(56.2) | 102(49.8) | 193(63.7) | 61 0.003

(%) (48.4)

GRACE 120.1 + | 1184 + | 1191 <+ | 1248 = | 0.264

(mean + SD) 35.6 35.4 34.6 38.3

CRUSADE 314+138 | 341+152 | 304 + | 297 x| 0.001

(mean + SD) 13.3 11.8

Catheterizatio | 616 (97.5) | 198 (96.6) | 295(97.7) | 123 0.565

n (98.4)

Emergent 375(59.5) | 112(54.9) | 190(63.1) | 73 0.447
(58.4)

Deferred 242 (38.4) | 87 (42.7) 105 (34.9) | 50 0.447
(40.0)

Fibrinolysis 29(5.1) 10 (5.7) 13 (4.5) 6(6.1) | 0.652

PCI 534 (94.3) | 165(93.2) | 276(95.2) | 93 0.652
(94.0)

CABG 29 (4.6) 11 (5.4) 8(2.7) 10 (8.1) | 0.045

Conservative 3(0.5) 2(11) 1(0.3) 0 (0) 0.652

management

Complete 456 (75.6) | 138 (74.6) | 223(76.1) | 95 0.926

revascularizati (76.0)

on

Table 1: Baseline characteristics of the study sample

SD: standard deviation. AHT: arterial hypertension. DM: diabetes
mellitus. DL: dyslipidemia. PVD: peripheral arterial disease.
CVA: cerebrovascular accident (stroke). CKD: chronic kidney
disease. COPD: chronic obstructive pulmonary disease. AF: atrial
fibrillation. IHD: ischemic heart disease. AMI: acute myocardial
infarction. PCI: percutaneous coronary intervention. CABG:
coronary artery bypass grafting. UA: unstable angina. NSTEMI:
non-ST-segment elevation myocardial infarction. STEACS: ST-
segment elevation acute coronary syndrome.

Diagnostic coronary angiography was performed in 97.1% of the
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cohort, and proved emergent in 59.1% of the cases. There were
no differences in the proportion of patients subjected to
percutaneous coronary intervention (PCI) in the different periods
(p = 0.652). However, a significant decrease was observed in the
number of surgical coronary revascularizations performed during
lockdown (group A: 5.4%, group B: 2.7%, group C: 8.1%;
p = 0.045), including the subgroup of patients with left coronary
trunk and/or triple-vessel disease (group A: 17.7%, group B:
5.5%, group C: 34.5%; p = 0.003).

There were a total of 205 admissions due to ACS during the 30-
day period between the start of patient recruitment and the official
declaration of lockdown. In turn, the number of admissions due to
ACS was 120, 138 and 151 during the first, second and third
periods of 30 days from the start of lockdown. This represented a
decrease of 41%, 33% and 26% in the number of admissions due
to ACS with respect to the figure recorded in the month prior to
lockdown, for these same 30-day periods. (Figure 1).

Mo. of admissions due to ACS

100 150 200
1 1

Mo. of admissions

50

. 14/2/20-14/3,20

15/3/20-1404/20

15/4/20-14/5/20  A5/G20-14/6520

Figure 1: Number of admissions due to ACS for every 30
days from the start of the study

ACS: acute coronary syndrome.

The median follow-up was 98 days (63-137). We recorded 36
deaths (5.7%), of which 22 (3.5%) were due to cardiovascular
causes. There were no significant differences in mortality rate due
to all causes after 30 days among the three groups (group A: 7.3%,
group B: 4.3%, group C: 6.4%; p = 0.327). According to the Cox
regression analysis, belonging to the lockdown group (group B)
was not related to increased mortality due to all causes (HR 1.26;
95% CI 0.53-2.97; p = 0.60). Likewise, no differences in survival
were recorded among the three groups (p log-rank test = 0.188)
(Figure 2).
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Figure 2: Kaplan-Meier survival curve corresponding to mortality
due to all causes

No differences were observed in terms of the need for inotropic
drugs, orotracheal intubation, noninvasive mechanical ventilation
or renal replacement therapy. We only recorded an increased use
of intraaortic balloon counterpulsation in the period prior to the
declaration of lockdown. On the other hand, there likewise were
no differences in the number of post-infarction complications
(p = 0.774) or in the different arrhythmic events (Table 2).

Variable Total Group A | GroupB (| Group | p

(n=634) | (n=205) | =303) C(n=

126)

Mortality due to all | 36(5.7) | 15(7.3) | 13(4.3) | 8(6.4) | 0.327
causes,
n (%)
Cardiovascular 22(64.7) | 7 (50) 9 (75) 6 (75) | 0.427
mortality,
n (%)
CVA, n (%) 20(3.2) 9(4.4) 8(2.6) 3(24) | 0551
Re-AMI, n (%) 4(0.7) 1(0.5) 2(0.7) 1(0.8) | 1.000
Stent thrombosis, n | 9 (1.5) 5(2.9) 1(0.3) 3(2.4) | 0.054
(%)
Repeat 6 (1.0 4(2.0) 2(0.7) 0(0) 0.259
revascularization, n
(%)
CV death + CVA + | 54(8.5) 21(10.2) | 20(6.6) | 13 0.249
Re-AMI  +  Stent (10.3)
thrombosis + repeat
revascularization, n
(%)
Inotropic drugs, n (%) | 53 (8.5) 17(8.4) | 27(9.0) | 9(7.2) | 0.836
PM upon admission, | 12 (1.9) 4(2.0) 8(2.7) 0(0) 0.188
n (%)
IABC, n (%) 11(17) [ 734 4(1.3) 0(0) 0.048
OTI, n (%) 41 (6.5) 15(7.3) | 21(7.0) | 5(4.0) | 0.444
NIMV, n (%) 18 (2.9) 6(2.9) 7(2.3) 5(4.0) | 0.604
RRT, n (%) 10 (1.6) 6 (3) 3(1.0) 1(0.8) | 0.192
AVB, n (%) 20(3.2) 7(3.4) 12 (4.0) | 1(0.8) | 0.227
SMVT, n (%) 18 (2.9) 6 (2.9) 9(3.0) 3(2.4) | 1.000
VF, n (%) 29 (4.6) 12(5.9) | 12(4.0) | 5(4.0) | 0.582
AF upon admission, n | 42 (6.7) 11 (5.4) 23(7.6) | 8(6.4) | 0.597
(%)
Cardiac rupture, n | 5(0.8) 2(1.0) 3(1.0) 0(0) 0.715
(%)
IVC, n (%) 4 (0.6) 1(0.5) 3(1.0) 0(0) 0.679
Acute MI, n (%) 2(0.3) 0(0) 1(0.4) 1(0.8) | 0.462
Bleeding BARC > 3, | 16 (2.5) | 2(1.0) 9(3.0) |5(40) |o0.161
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n (%)

Infection, n (%) 57 (9.0) 12 (6.0) | 28 17 0.184
(10.1) (11.0)

ARDS, n (%) 12 (1.9) 1(0.5) 7(2.5) 4(2.6) | 0.208

Mechanical 10 (1.6) 3(1.5) 6(2.0) 1(0.8) | 0.774

complication (M,

IVC or rupture), n

(%)

Killip class Il or IV, | 62 (9.8) 20(9.8) | 31 11 0.898

n (%) (10.3) (8.8)

Table 2: Clinical events according to the period of admission due to ACS

ACS: acute coronary syndrome. CVA: cerebrovascular accident
(stroke). Re-AMI: acute myocardial reinfarction. CV:
cardiovascular. PM: pacemaker. IABC: intraaortic balloon
counterpulsation.  OTI:  orotracheal intubation. NIMV:
noninvasive mechanical ventilation. RRT: renal replacement

therapy. AVB: atrioventricular block. SMVT: sustained
monomorphic  ventricular  tachycardia. VF: ventricular
fibrillation. AF: atrial fibrillation. IVC: interventricular

communication. MI: mitral valve insufficiency. BARC: Bleeding
Academic Research Consortium. ARDS: acute respiratory
distress syndrome.

During follow-up, we observed no significant differences in the
combined endpoint of cardiovascular mortality, stroke,
readmission due to new ACS, stent thrombosis and repeat
revascularization (p = 0.249). On the other hand, the mean LVEF
at discharge was similar in all three groups (p =0.421),
evidencing lower values in the patients admitted due to STEACS
(Table 3). With regard to the patient delay times, significant
differences were recorded among the different groups, with an
increase in time from symptoms onset to FMC in the lockdown
period (group B) and post-lockdown period (group C) versus the
previous period (group A) (group A: 65 minutes (38-112) vs
group B: 120 minutes (60-300) vs group C: 120 minutes (60-360);
p < 0.001). These differences were the consequence of an increase
in time seen in group B versus group A (p < 0.001) and in group
C versus group A (p = 0.0004); no differences in this variable
were recorded between group B and group C (p = 0.7102). Lastly,
we also recorded significant differences in the time from
electrocardiographic diagnosis to reperfusion among the three
periods (p = 0.025), at the expense of a shorter time in group C.
However, these differences were no longer significant after
excluding STEACS with an evolution of over 24 hours from
symptoms onset to FMC (p = 0.0789).

Variable Total Group A Group B Group p
(mean = SD) (n = | (n=205) (n=303) C
634) n =
126)
LVEF at 49.2 + 497 % 486 = 499 + 0421
discharge 11.1 11.6 11.2 10.0
(all ACS)
LVEF UA 55.9 % 56.4 7.5 57.3£6.0 530 * 0.168
7.6 94
LVEF 512 + 512 = 510 516 =+ 0.955
NSTEMI 10.7 11.8 10.8 9.0
LVEF 46.7 464 = 464 = 478 + 0.683
STEACS 11.2 115 11.2 10.6
Table 3: LVEF according to the period of admission.
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LVEF: left ventricular ejection fraction. ACS: acute coronary
syndrome. UA: unstable angina. NSTEMI: non-ST-segment
elevation myocardial infarction. STEACS: ST-segment elevation
acute coronary syndrome.

Variable Total Group A | Group B GroupC | p
Total STEACS cohort

Symptoms- 120 (60- | 65 (38- | 120 (60- | 120 (60- | <
FMC (n = | 240) 120) 300) 360) 0.001
331)

Diagnosis- 90 (60- | 100 (60- | 93  (60- | 60 (60- | 0.025
reperfusion 146) 180) 163) 120)

(n=321)

STEACS excluding patients with evolved AMI

Symptoms- 120 (60- | 60 (36- | 120 (60- | 120 (60- | <
FMC 240) 120) 240) 330) 0.001
Diagnosis- 90 (60- | 99 (60- | 93  (60- | 60 (60- | 0.0789
reperfusion 120) 150) 120) 120)

Table 4: Time intervals from symptoms onset to first medical

On the other hand, a notorious observation is the inverse
relationship between the decrease in number of infarctions
assisted in hospital centers and the increase in out-hospital sudden
death worldwide [13]. A study in New York city recorded a three-
fold increase in the cases of cardiac arrest (CA) and sudden death
assisted by paramedical teams versus the same period in 2019 -
these patients generally being older and with a greater presence of
comorbidities [14]. Similar data were obtained by a French study
showing the incidence of CA to double during the pandemic with
respect to previous years [15]. Likewise, a study conducted in
Italy documented this same increase coinciding with the rise in
COVID-19 cases [16]. Seemingly less plausible is the idea that
there may have been a genuine decrease in the incidence of the
disorder attributable to physical rest among the population, with a
more relaxed routine, improved diet control and a drop in
environmental pollution [17,18]. Of note is the fact that the
patients admitted during lockdown were younger, with fewer
comorbidities and with a lesser cardiological history. This
coincides with the observations of other authors [19,20]. These
data suggest that older patients, with more disease antecedents and
associated comorbidities, may have delayed or even indefinitely
postponed contact with the healthcare system out of fear of
becoming infected [21,22].

Symptoms-FMC-revascularization times in STEMI and adverse
events

contact, and from electrocardiographic diagnosis to reperfusion The times from symptoms onset to FMC increased significantly

(guide advancement), in minutes.

STEACS: ST-segment elevation acute coronary syndrome. FMC:
first medical contact. AMI: acute myocardial infarction.

Discussion

This multicenter study evaluated the impact of the COVID-19
pandemic upon the incidence, morbidity-mortality and
management of ACS according to the hospital admission period,
including a comparator group of patients that were admitted one
month after the end of strict lockdown. The main findings were a
decrease in the number of admissions due to ACS during the first
months of lockdown, and an increase in the time from symptoms
onset to FMC in patients with STEACS; this was not associated
to an increase in mechanical complications or mortality, however.

Decrease in the incidence of ACS

Previous studies have reported a decrease in hemodynamic
laboratory care activity as a consequence of the disease in
admissions due to ACS during the pandemic, particularly in the
context of STEACS [9-11]. Our findings confirm these data, with
a marked 41% decrease in the first 30 days with respect to the
previous month. This decrease persisted over the rest of strict
lockdown and the post-lockdown period; however, as the isolation
measures were eased and the incidence of infections decreased, a
gradual rise in admissions due to ACS was observed. One of the
factors that may have contributed to this situation is the intense
care burden that characterized the first months of lockdown, with
the consequent underdiagnosis and decrease in admissions due to
ACS [12].
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during lockdown, coinciding with the maximum peak in the
incidence of infections. This observation is consistent with the
data found in the literature [23]. However, no such delay was
observed in the time from diagnosis to reperfusion (guide
advancement). Fortunately, the mentioned delay did not result in
an increase in mechanical complications or mortality in hospital
or over follow-up.

Oriol et al. reported a delay in time from symptoms onset to FMC
(105 minutes versus 71 minutes in the comparator group from
2019), with similar times from diagnosis to reperfusion [24]. This
delay was associated to increased in-hospital mortality during the
pandemic (7.5% vs 5.1%; unadjusted OR 1.5 (1.07-2.11);
p <0.001) - in contrast to our own observations. The absence of a
direct relationship between delayed diagnosis and adverse events
is difficult to interpret, though a plausible explanation may be the
increase in out-hospital sudden death resulting from mechanical
complications or malignant arrhythmias and the selection bias that
occurs - since this study only included those patients with hospital
admission.

Management strategies: percutaneous coronary intervention
and surgical revascularization

No differences were seen in terms of the percutaneous invasive
management of the patients with ACS before, during or after
lockdown. The diagnostic coronary angiography and primary
angioplasty rates, as well as the fibrinolysis, conservative
management and complete revascularization data were
homogeneous among the three groups in our study. These findings
are in agreement with those of most of the studies analyzing the
approach to ACS during the pandemic [12,24].

However, mention must be made of the marked decrease in
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myocardial surgical revascularization despite the presence of a
significant number of patients with left coronary trunk and/or
triple-vessel disease. Of these patients, 17.7% were subjected to
surgical revascularization in the month prior to lockdown, only
5.5% during lockdown, and 34.5% in the month afterwards. Some
registries describe a decrease in coronary surgeries [25], though
others do not observe this tendency [19,25]. Such a marked
decrease in surgeries during lockdown may be explained by the
generalized tendency to postpone all operations as far as possible
during those months, as evidenced by other studies [26]. Despite
the complex coronary anatomy in patients with coronary trunk or
triple-vessel disease, the treating physicians may have opted for
percutaneous management of the culprit vessel, with the idea of
completing revascularization at a later time through deferred
surgery, or the provision of conservative management at least on
a temporary basis. This is consistent with the fact that during the
month after the end of lockdown, the number of revascularization
surgeries increased to levels exceeding those before the official
declaration of lockdown. In this context, it may be assumed that
the operations that had been postponed during lockdown were
carried out at this later time.

Limitations

Our study has the limitations inherent to retrospective, multicenter
observational data analysis. In addition, the short duration of
follow-up may have precluded the identification of potential
consequences or differential events among the study groups. The
lack of information referred to ACS occurring during the
pandemic in patients that never reached tertiary care centers also
complicates the drawing of conclusions.

Conclusions

A decrease in the number of admissions due to ACS was recorded
during lockdown, with an increase in the time from symptoms
onset to FMC in patients with STEACS. This was not associated
to an increase in mortality of all causes during this period,
however.

Abbreviations:

ACS: Acute coronary syndrome

STEACS: ST-segment elevation acute coronary syndrome
NSTEACS: Non-ST-segment elevation acute coronary syndrome
NSTEMI: Non-ST-segment elevation myocardial infarction

UA: Unstable angina

FMC: First medical contact

Acknowledgements: The authors thank the collaborators of
each center participating in the study for their contribution to data
collection and review of the present manuscript.

References

1. WHO. World Health Organization. Pneumonia of Unknown
Cause — China.; 2020.

2. Zhu N, Zhang D, Wang W, et al. A Novel Coronavirus from
Patients with Pneumonia in China, 2019. N Engl J Med.
Published online 2020.

3. Morelli N, Rota E, Terracciano C, et al. The Baffling Case of

Aditum Publishing —-www.aditum.org

10.

11.

12.

13.

14.

15.

16.

17.

Ischemic Stroke Disappearance from the Casualty
Department in the COVID-19 Era. Eur Neurol. Published
online 2020.

Babu N, Kohli P, Mishra C, et al. To evaluate the effect of
COVID-19 pandemic and national lockdown on patient care
at a tertiary-care ophthalmology institute. Indian J
Ophthalmol. Published online 2020.

De Vincentiis L, Carr RA, Mariani MP, Ferrara G. Cancer
diagnostic rates during the 2020 a lockdown’, due to COVID-
19 pandemic, compared with the 2018-2019: An audit study
from cellular pathology. J Clin Pathol. Published online
2020.

De Rosa S, Spaccarotella C, Basso C, et al. Reduction of
hospitalizations for myocardial infarction in Italy in the
COVID-19 era. Eur Heart J. Published online 2020.
Rodriguez-Leor O, Cid-Alvarez B, Ojeda S, et al. Impacto de
la pandemia de COVID-19 sobre la actividad asistencial en
cardiologia intervencionista en Espafia. REC Interv Cardiol.
Published online 2020.

Romaguera R, Cruz-Gonzalez I, Jurado-Roman A, et al.
Consideraciones sobre el abordaje invasivo de la cardiopatia
isquémica y estructural durante el brote de coronavirus
COVID-19. REC Interv Cardiol. Published online 2020.
Garcia S, Albaghdadi MS, Meraj PM, et al. Reduction in ST-
Segment Elevation Cardiac Catheterization Laboratory
Activations in the United States During COVID-19
Pandemic. J Am Coll Cardiol. Published online 2020.
Metzler B, Siostrzonek P, Binder RK, Bauer A, Reinstadler
SJ. Decline of acute coronary syndrome admissions in
Austria since the outbreak of COVID-19: The pandemic
response causes cardiac collateral damage. Eur Heart J.
Published online 2020.

Pessoa-Amorim G, Camm CF, Gajendragadkar P, et al.
Admission of patients with STEMI since the outbreak of the
COVID-19 pandemic: A survey by the european society of
cardiology. Eur Hear J - Qual Care Clin Outcomes.
Published online 2020.

Salinas P, Travieso-Gonzalez A, Vergara-Uzcategui CE,
Macaya F, Nufez-Gil 1J, Fernandez-Ortiz A. Relacién
temporal entre ingresos por sindrome coronario agudo con
tratamiento invasivo y confinamiento durante la pandemia de
COVID-19. REC Interv Cardiol. Published online 2020.
Laura E. Wong; MD; PhD; Jessica E. Hawkins; MSEd;
Simone Langness; Karen L. Murrell; Patricia Iris; MD &
Amanda Sammann; MPH. Where Are All the Patients?
Addressing Covid-19 Fear to Encourage Sick Patients to
Seek Emergency Care. NEJM Catal. Published online 2020.
P.H. L, E.A. L, DJ. P, et al. Characteristics Associated with
Out-of-Hospital Cardiac Arrests and Resuscitations during
the Novel Coronavirus Disease 2019 Pandemic in New York
City. JAMA Cardiol. Published online 2020.

Marijon E, Karam N, Jost D, et al. Out-of-hospital cardiac
arrest during the COVID-19 pandemic in Paris, France: a
population-based, observational study. Lancet Public Heal.
Published online 2020.

Baldi E, Sechi GM, Mare C, et al. Out-of-Hospital Cardiac
Aurrest during the Covid-19 Outbreak in Italy. N Engl J Med.
Published online 2020.

Anjum N. Good in The Worst: COVID-19 Restrictions and
Ease in Global Air Pollution. Preprints. Published online
2020.

Page 6 of 7


http://aditum.org/
doi:10.1056/nejmoa2001017
doi:10.1056/nejmoa2001017
doi:10.1056/nejmoa2001017
doi:10.1159/000507666
doi:10.1159/000507666
doi:10.1159/000507666
doi:10.1159/000507666
doi:10.4103/ijo.IJO_1673_20
doi:10.4103/ijo.IJO_1673_20
doi:10.4103/ijo.IJO_1673_20
doi:10.4103/ijo.IJO_1673_20
doi:10.1136/jclinpath-2020-206833
doi:10.1136/jclinpath-2020-206833
doi:10.1136/jclinpath-2020-206833
doi:10.1136/jclinpath-2020-206833
doi:10.1136/jclinpath-2020-206833
doi:10.1093/eurheartj/ehaa409
doi:10.1093/eurheartj/ehaa409
doi:10.1093/eurheartj/ehaa409
doi:10.24875/recic.m20000120
doi:10.24875/recic.m20000120
doi:10.24875/recic.m20000120
doi:10.24875/recic.m20000120
https://dialnet.unirioja.es/servlet/articulo?codigo=7872135
https://dialnet.unirioja.es/servlet/articulo?codigo=7872135
https://dialnet.unirioja.es/servlet/articulo?codigo=7872135
https://dialnet.unirioja.es/servlet/articulo?codigo=7872135
doi:10.1016/j.jacc.2020.04.011/
doi:10.1016/j.jacc.2020.04.011/
doi:10.1016/j.jacc.2020.04.011/
doi:10.1016/j.jacc.2020.04.011/
doi:10.1093/eurheartj/ehaa314
doi:10.1093/eurheartj/ehaa314
doi:10.1093/eurheartj/ehaa314
doi:10.1093/eurheartj/ehaa314
doi:10.1093/eurheartj/ehaa314
doi:10.1093/ehjqcco/qcaa046
doi:10.1093/ehjqcco/qcaa046
doi:10.1093/ehjqcco/qcaa046
doi:10.1093/ehjqcco/qcaa046
doi:10.1093/ehjqcco/qcaa046
doi:10.24875/recic.m20000154
doi:10.24875/recic.m20000154
doi:10.24875/recic.m20000154
doi:10.24875/recic.m20000154
doi:10.24875/recic.m20000154
doi:https://catalyst.nejm.org/doi/abs/10.1056/CAT.20.0193
doi:https://catalyst.nejm.org/doi/abs/10.1056/CAT.20.0193
doi:https://catalyst.nejm.org/doi/abs/10.1056/CAT.20.0193
doi:https://catalyst.nejm.org/doi/abs/10.1056/CAT.20.0193
doi:https://catalyst.nejm.org/doi/abs/10.1056/CAT.20.0193
doi:10.1016/S2468-2667(20)30117-1
doi:10.1016/S2468-2667(20)30117-1
doi:10.1016/S2468-2667(20)30117-1
doi:10.1016/S2468-2667(20)30117-1
doi:10.1056/nejmc2010418
doi:10.1056/nejmc2010418
doi:10.1056/nejmc2010418

18.

19.

20.

21.

International J Clinical Cardiology and Cardiovascular Interventions

Papafaklis MI, Katsouras CS, Tsigkas G, et al. “Missing”
acute coronary syndrome hospitalizations during the
COVID-19 era in Greece: Medical care avoidance combined
with a true reduction in incidence? Clin Cardiol.
2020;43(10):1142-1149.

Gluckman TJ, Wilson MA, Chiu ST, et al. Case Rates,
Treatment Approaches, and Outcomes in Acute Myocardial
Infarction during the Coronavirus Disease 2019 Pandemic.
JAMA Cardiol. Published online 2020.

Wu J, Mamas M, Rashid M, et al. Patient response,
treatments, and mortality for acute myocardial infarction
during the COVID-19 pandemic. Eur Hear J - Qual Care
Clin Outcomes. Published online 2020.

Franchini S, Spessot M, Landoni G, et al. Stranger months:
How SARS-CoV-2, fear of contagion, and lockdown
measures impacted attendance and clinical activity during
February and March 2020 at an urban Emergency
Department in Milan. Disaster Med Public Health Prep.
Published online 2020.

Aditum Publishing —-www.aditum.org

22.

23.

24.

25.

26.

Baldi E, Savastano S. Fear of contagion: One of the most
devious enemies to fight during COVID-19 pandemic.
Disaster Med Public Health Prep. Published online 2020.
Tam CCF, Cheung KS, Lam S, et al. Impact of Coronavirus
Disease 2019 (COVID-19) Outbreak on ST-Segment-
Elevation Myocardial Infarction Care in Hong Kong, China.
Circ Cardiovasc Qual Outcomes. Published online 2020.
Rodriguez-Leor O, Cid-Alvarez B, Pérez de Prado A, et al.
Impact of COVID-19 on ST-segment elevation myocardial
infarction care. The Spanish experience. Rev Espafiola
Cardiol (English Ed. Published online 2020.

Mafham MM, Spata E, Goldacre R, et al. COVID-19
pandemic and admission rates for and management of acute
coronary syndromes in England. Lancet. Published online
2020.

Alvarez Gallego M, Gortazar de las Casas S, Pascual
Miguelafiez I, et al. SARS-CoV-2 pandemic on the activity
and professionals of a General Surgery and Digestive Surgery
Service in a tertiary hospital. Cir Esp. Published online 2020.

Page 7 of 7


http://aditum.org/
doi:10.1002/clc.23424
doi:10.1002/clc.23424
doi:10.1002/clc.23424
doi:10.1002/clc.23424
doi:10.1002/clc.23424
doi:10.1001/jamacardio.2020.3629
doi:10.1001/jamacardio.2020.3629
doi:10.1001/jamacardio.2020.3629
doi:10.1001/jamacardio.2020.3629
doi:10.1093/ehjqcco/qcaa062
doi:10.1093/ehjqcco/qcaa062
doi:10.1093/ehjqcco/qcaa062
doi:10.1093/ehjqcco/qcaa062
doi:10.1017/dmp.2020.265
doi:10.1017/dmp.2020.265
doi:10.1017/dmp.2020.265
doi:10.1017/dmp.2020.265
doi:10.1017/dmp.2020.265
doi:10.1017/dmp.2020.265
doi:10.1017/dmp.2020.338
doi:10.1017/dmp.2020.338
doi:10.1017/dmp.2020.338
doi:10.1161/CIRCOUTCOMES.120.006631
doi:10.1161/CIRCOUTCOMES.120.006631
doi:10.1161/CIRCOUTCOMES.120.006631
doi:10.1161/CIRCOUTCOMES.120.006631
doi:10.1016/j.rec.2020.08.002
doi:10.1016/j.rec.2020.08.002
doi:10.1016/j.rec.2020.08.002
doi:10.1016/j.rec.2020.08.002
doi:10.1016/S0140-6736(20)31356-8
doi:10.1016/S0140-6736(20)31356-8
doi:10.1016/S0140-6736(20)31356-8
doi:10.1016/S0140-6736(20)31356-8
doi:10.1016/j.ciresp.2020.04.001
doi:10.1016/j.ciresp.2020.04.001
doi:10.1016/j.ciresp.2020.04.001
doi:10.1016/j.ciresp.2020.04.001

