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Editorial
by Stefanini et al.

A B S T R A C T
Background: The collateral damage caused by the COVID-19 pandemic affected cardiovascular 
disease patients, mainly acute coronary syndrome (ACS) cases. Additionally, lockdown caused 
treatment-related concerns and reluctance to seek medical help, factors that can delay treatment.

Aim: We aimed to analyze the incidence and course of ACS after the first COVID-19 wave.

Methods: The report is based on a multi-institutional registry of 10 interventional cardiology depart-
ments. ACS patient data were gathered from June to October 2020, i.e. in the period following the first 
lockdown in Poland (March 30–May 31, 2020) and compared with the corresponding 2019 timeframe.

Results: Patients (2801 and 2620) hospitalized for ACS in 2019 and 2020 (June–October) represented 
52.8% and 57.9% of coronary artery disease admissions, respectively. In 2020 vs. 2019, more cases of 
arterial hypertension (80.2% vs. 71.5%; P <0.001), diabetes (32.7% vs. 28.2%; P <0.001) hyperlipidemia 
(53.2% vs. 49.8%; P = 0.01), and smoking history (29.5% vs. 25.8%; P = 0.003) were detected. Median 
troponin and cholesterol values, as well as glycemia, were higher in 2020. Patients were more likely 
to undergo percutaneous treatment (91.2% vs. 87.5%; P <0.001) and were less often referred for 
surgery (3.7% vs. 4.9%; P = 0.03). No differences in deaths from repeat myocardial infarction, stroke, 
and/or composite endpoint (major adverse cardiac and cerebrovascular events [MACCE]) were 
noted. However, suffering from ACS in 2020 (June–October) was a risk factor for mortality based 
on multivariable analysis.

Conclusions: The COVID-19 pandemic affected ACS patient profile, course of treatment, and in-
creased risk for mortality.
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INTRODUCTION
Acute coronary syndrome (ACS), particularly 
with ST-segment elevation, presents a major 
health risk for patients, and patients should 
be referred for immediate medical atten-
tion. According to the European Society of 
Cardiology (ESC) clinical guidelines, those 

patients should present to invasive cardiology 
departments as soon as possible [1, 2]. Any 
delay in treatment may be associated with 
adverse consequences, including mortality. 
However, during the COVID-19 pandemic, 
which was caused by SARS-CoV-2, a significant 
decrease in the number of ACS cases referred 
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W H A T ’ S  N E W ?
Reports referring to the COVID-19 pandemic rarely focus on its first stage. The period immediately following lockdown was 
characterized by limited healthcare access. We analyzed the time interval separating the two waves of the pandemic in Poland to 
determine the impact of the first lockdown on acute coronary syndrome (ACS) incidence and its treatments and outcomes. Our 
study showed that only the first wave of the pandemic significantly affected coronary artery disease patients. Higher numbers 
of both unstable angina and ST-segment elevation infarctions, when compared with the corresponding period of the previous 
year, were found. A higher frequency of non-communicable diseases was noted, indicating that inadequate treatment might 
have triggered ACS. These patients were more often treated percutaneously and less often referred for surgery. Furthermore, 
suffering from acute coronary syndrome right after the lockdown was a risk factor for mortality when compared with the cor-
responding timeframe of the previous year.

to health facilities and a significant delay in their treatment 
were reported worldwide [3–10]. This delay may have led 
to huge consequences in both hospital outcomes and 
out-patient mortalities. The Polish National Primary Sta-
tistical Department reported over 67 000 more deaths in 
2020 than in 2019, which greatly exceeds mortality caused 
by the coronavirus infection [11]. Those numbers appeared 
greater when the following calendar years were compared. 
Furthermore, the lack of proper medical care and treatment 
for both stable angina and non-communicable diseases 
raised concerns regarding the incidence and severity of 
ACS cases following the lockdown. To address this issue we 
investigated the impact of only the first lockdown on the 
incidence of ACS, patient profiles, and clinical outcomes. 

METHODS

The multi-institutional registry
All information gathered for the report was sourced from 
the database network, which connects 10 invasive car-
diology departments in Poland. The database includes 
hospitalization parameters from patients admitted due to 
acute coronary syndrome (defined as ST-segment elevation 
myocardial infarction [STEMI], non-ST-segment elevation 
myocardial infarction [NSTEMI], and unstable angina) from 
June to October 2020 and the corresponding timeframe 
in 2019. 

Analyzed parameters
Data were anonymous, and only the patient unique number 
was assigned by the computer system. We included in the 
analysis: date of admission and discharge, hospitalization 
department, discharge characteristics, data regarding 
diagnosis (primary diagnosis and diagnosis after the hos-
pitalization), SARS-CoV-2 infection status, comorbidities, 
procedure characteristics, anamnesis, pharmacotherapy, 
laboratory tests, echocardiography, hospitalization course 
and complications (such as death, repeat infarction, bleed-
ing, stroke, any type of vascular complications), discharge 
to an intensive care unit and the composite endpoint of 
major adverse cardiac and cerebrovascular events (MACCE) 
defined as death, and/or myocardial infarction (MI; repeat 

MI in patients presenting with MI on admission or MI in 
patients presenting with unstable angina on admission) 
and/or stroke.

Routine COVID-19 testing
In 2020, all the patients underwent routine PCR (polymer-
ase chain reaction) tests upon their admission to the hos-
pital. In emergent cases, antigen tests were also performed 
to avoid any delay in diagnosis and treatment. Further 
COVID-19 testing depended on the patient’s symptoms or 
contact with infected patients or personnel.

Research ethics board approval
The approval of the research ethics board was not manda-
tory for the analysis as the report was fully retrospective 
and contained datasets with anonymized information. No 
additional intervention was administered to any of the 
study patients. Following the National Code on Clinical 
Research, research ethics board consent is not obligatory 
for real retrospective studies.

Statistical analysis
Categorical data are shown as numbers (percentages). Con-
tinuous data are presented as mean (standard deviation) or 
median (interquartile range [IQR]). The normal distribution 
of analyzed parameters was verified with the Saphiro-Wilk 
test. Normal distribution datasets were compared using 
Student’s t-test while non-normally distributed data were 
compared using the Mann-Whitney U test. The χ2 test was 
used to analyze categorical data. 

To address the impact of continuous and binary pre-
dictors (including hospitalization timeframe) on outcomes, 
the Cox proportional-hazards regression model was used. 
Potential predictors of mortality and composite endpoint 
(MACCE) were searched. The observation was conducted 
during hospitalization; censoring was made in cases that 
did not reach the event. The variables included in the model 
were admission timeframe (June–October 2020 or June–Oc-
tober 2019), myocardial infarction at baseline, Canadian 
Cardiovascular Society (CCS) class IV for angina, glycemia 
at baseline, cholesterol value at baseline, troponin values 
on admission, baseline ejection fraction, male sex, and age. 
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A stepwise variable selection procedure was used (variables 
were entered if P <0.3). MedCalc v.18.5 software (MedCalc 
Software, Ostend, Belgium) was used for data processing. 
A P-value of ≤0.05 was considered statistically significant.

Data presentation
The results from the current report are presented in three 
sections. The first includes data from patients’ admission 
records and gives the baseline characteristics and their 
comparison in the evaluated time intervals. The second part 
compares the treatment characteristics in the same time 
intervals. Finally, the third section refers to hospitalization 
outcomes and potential complications as described on 
a timeline from admission date.

RESULTS
Overall, there were 5299 patients hospitalized in June–Oc-
tober 2019 (2801 acute coronary syndrome cases — 52.9%; 
2498 elective cases — 47.1%) and 4523 patients hospital-
ized in June–October 2020 (2620 acute coronary syndrome 
cases — 57.9%; 1903 elective cases — 42.1%). These data 
reflect a significantly higher number of ACS hospitali-
zations related to overall hospitalizations for coronary 
artery disease following lockdown when compared with 
the corresponding time interval of the previous calendar 
year (Figure 1). The main reason for this observation was 
an increase in the incidence of unstable angina and STEMI 
with a similar number of NSTEMI cases (Figure 1). 

The patients were similar in terms of age, sex, obe-
sity, and symptoms when compared to June–October 
2019. However, they presented more frequently with 
arterial hypertension, hyperlipidemia, diabetes, and were 
active smokers (Table 1). They had greater baseline values 
of high-sensitivity troponin T, cholesterol, and higher 

glycemia. The myocardial contractility, presented as ejec-
tion fraction, was similar in both timeframes. There were 
15 (0.6% patients) SARS-CoV-2 infections in June–October 
2020. Please note that none of the analyzed departments 
was a dedicated COVID-19 facility.

The pandemic affected not only the patient profile but 
also the course of treatment. The patients mostly underwent 
percutaneous revascularization. In this group, one-stage 
treatment of two arteries was more frequent than two-stage 
treatment during one hospitalization, which also contrib-
uted to relatively shorter hospitalization (Tables 2 and 3). 
A lower number of patients was referred for coronary artery 
bypass grafting procedures (Table 2). Patients who were not 
qualified for angioplasty or bypass grafting and received 
pharmacotherapy as dedicated treatment were included 
in the “non-invasive treatment group” (Table 2). 

The maximal observation time was 24.0 days in 
2019 and 27 days in 2020. Median observation time was 
3.63 (1.6–4.9) days and 3.2 (1.5–4.6) days, respectively. 
The comparative analysis of hospitalization outcomes did 
not show significant differences in mortality, incidence of 
myocardial infarction or stroke, or the composite endpoint 
of MACCE. However, a trend toward greater mortality was 
visible (Table 3). More frequent hematomas of access sites 
were reported in 2019 (Table 3).

As mentioned, the hospitalization period was longer 
in the analyzed timeframe of 2019 when compared to 
2020 (median [IQR], 3.63 [1.58–4.92] days vs. 3.16 [1.51– 
–4.58] days; P <0.001).

In a multivariable analysis, suffering from ACS in 
2020 was a risk factor for mortality (Figures 2, 3). Other 
significant risk factors for mortality included myocardial 
infarction at baseline and advanced age. Greater ejection 
fraction at baseline was a factor that decreased the risk 

Acute 
coronary syndrome

hospitalizations

Unstable angina

Overall MI

STEMI

Acute coronary syndrome hospitalizations

NSTEMI

52.9% (2801/5299)

57.9% (2620/4523)

0.60.50 0.30.1 0.2 0.4

35.8% (1900/5299)

37.6% (1700/4523)

17.1% (901/5299)

20.2% (920/4523)

13.0% (689/5299)

14.4% (651/4523)

22.8% (1211/5299)

23.2% (1049/4523)

P = 0.08

P <0.001

P <0.001

P = 0.04

P = 0.69

June–October 2020 June–October 2019

Figure 1. Hospitalizations for acute coronary syndrome with relation to the total number of hospitalizations for coronary artery disease. Data 
are presented as percentages (numbers)

Abbreviations: MI, myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction; STEMI; ST-segment elevation myocardial 
infarction
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Table 1. Patient baseline characteristics

2019 (June–October)
2801 patients

2020 (June–October)
2620 patients

P-value

Age, years, median (IQR) 67.0 (60.0–74.0) 67.0 (61.0–74.0) 0.85

Male sex, n (%) 1798 (64.2) 1637 (62.5) 0.19

Arterial hypertension, n (%) 2004 (71.5) 2102 (80.2) <0.001

Hyperlipidemia, n (%) 1395 (49.8) 1393 (53.2) 0.01

Cholesterol at baseline, mg/dl, median (IQR) 167.0 (130.0–206.0) 183.0 (147.0–221.0) <0.001

Low-density lipoprotein cholesterol, mg/dl, median (IQR) 107.2 (71.6–146.3) 111.5 (79.0–145.6) 0.13

High-density lipoprotein cholesterol, mg/dl, median (IQR) 42.0 (36.0–49.0) 43.0 (36.0–53.0) 0.19

Triglycerides, mg/dl, median (IQR) 115.0 (82.0–156.2) 114.0 (78.0–165.0) 0.99

Diabetes, n (%) 790 (28.2) 856 (32.7) <0.001

Glycemia at baseline, mg/dl, median (IQR) 102.0 (87.0–123.5) 109.0 (100.0–143.5) <0.001

Chronic kidney disease, n (%) 312 (11.1) 326 (12.4) 0.14

Creatinine, mg/dl, median (IQR) 0.9 (0.7–1.1) 0.9 (0.8–1.1) 0.004

COPD/asthma, n (%) 199 (7.1) 188 (7.2) 0.92

Malignancy, n (%) 44 (1.6) 28 (1.1) 0.11

Obesity, n (%) 864 (30.8) 858 (32.7) 0.13

Weight, kg, median (IQR) 80.0 (70.0–90.0) 81.0 (72.0–93.0) 0.01

BMI, kg/m2, median (IQR) 28.0 (25.0–31.0) 28.0 (25.0–32.0) 0.10

Active smoking, n (%) 724 (25.8) 773 (29.5) 0.003

CCS class for angina, n (%)
CCS II
CCS III
CCS IV

120 (4.4)
1651 (58.9)
1030 (36.7)

89 (3.4)
1543 (58.9)
988 (37.7)

0.21

Baseline echocardiography
LVEF %, median (IQR)
LV-end systolic diameter, mm, median (IQR)
LV-end diastolic diameter, mm, median (IQR)
Left atrium, mm, median (IQR)
Right ventricle, mm, median (IQR)
Intraventricular septum, mm, median (IQR)
Posterior wall, mm, median (IQR)
Mitral valve regurgitation, n (%)
Aortic valve regurgitation, n (%)
Aortic valve stenosis, n (%)

50.0 (43.0–55.0)
35.0 (30.0–40.0)
51.0 (47.0–55.0)
40.0 (36.0–43.0)
29.0 (26.0–32.0)
11.0 (10.0–12.0)
11.0 (10.0–12.0)

213 (7.6)
26 (0.9)
81 (2.9)

50.0 (42.0–55.0)
35.0 (30.0–40.0)
51.0 (47.0–55.0)
40.0 (36.0–44.0)
29.0 (26.0–32.0)
11.0 (10.0–12.0)
11.0 (10.0–12.0)

193 (7.4)
26 (1.0)
76 (2.9)

0.71
0.67
0.85
0.91
0.26
0.62
0.47
0.74
0.81
0.98

Symptomatic HF, n (%) 1034 (36.9) 971 (37.1) 0.91

NYHA II class, n (%) 651 (62.9) 614 (63.2)

0.009NYHA III class, n (%) 300 (29.0) 244 (25.1)

NYHA IV class, n (%) 83 (8.1) 113 (11.7)

HFrEF, n (%) 549 (53.1) 495 (50.9)

<0.001HFmrEF, n (%) 409 (39.6) 445 (45.9)

HFpEF, n (%) 76 (7.3) 31 (3.2)

Blood cell count parameters, median (IQR)
Hemoglobin, g/dl
Red blood cell count, ×1012/l
White blood cell count, ×109/l
Platelet count, ×109/l

13.1 (11.8–14.3)
4.32 (3.9–4.7)
7.5 (5.3–9.6)

205.0 (166.0–245.0)

13.3 (11.9–14.5)
4.22 (3.8–4.6)
7.4 (5.1–9.8)

206.0 (170.0–250.0)

0.12
<0.001

0.20
0.31

Hs-troponin T at baseline, pg/ml, median (IQR) 206.5 (14.0–2790.0) 725.0 (79.5–6505.0) <0.001

Data are presented as median (interquartile range) and number (percentage)

Abbreviations: BMI, body mass index; CCS, Canadian Cardiovascular Society class for angina; COPD, chronic obstructive pulmonary disease; HF, heart failure; HFmrEF, heart 
failure with mid-range ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; Hs-troponin T, high sensitivity 
troponin T; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association class for heart failure

for mortality (Figure 2 ). The stepwise analysis method 
removed cholesterol and troponin concentrations from 
the model (data were entered if P <0.3).

Risk factors for MACCE included myocardial infarction 
at baseline and advanced age. However, a trend for sig-
nificance of ACS timeframe as a risk factor was apparent 
(Figures 4, 5). The stepwise analysis method removed CCS 
class IV for angina, baseline troponin and cholesterol con-
centrations, glycemia, ejection fraction, and male sex from 
the model (data were entered if P <0.3).

DISCUSSION
The first report describing the impact of the pandemic on 
ACS cases in Poland was already published by Hawranek 
et al. [12]. The authors presented valuable data showing 
that the patients in 2020 were younger than in previous 
years, more often transferred from another hospital, were 
rarely referred for coronary artery bypass graft (CABG) and 
waited for longer periods from admission to coronarog-
raphy. They also demonstrated a trend toward a higher 
incidence of STEMI, but no statistical significance was ob-
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Table 2. Acute coronary syndrome treatment in time intervals

2019 (June–October)
2801 patients

2020 (June–October)
2620 patients

P-value

Non-invasive treatment (angiography, pharmacotherapy) 214 (7.6) 134 (5.1) <0.001

Percutaneous revascularization 2450 (87.5) 2390 (91.2) <0.001

Infarct-related artery distribution (STEMI cases)
LAD
Cx
RCA

272 (39.5)a

190 (27.6)a

227 (32.9)a

283 (43.5)a

166 (25.5)a

202 (31.0)a

0.33

Number of arteries treated (initial procedure)
Single artery
Two arteries
Three arteries

2184 (89.1)b

227 (9.3)b

39 (1.6)b

1969 (82.4)b

389 (16.3)b

32 (1.3)b

<0.001

Two stages of treatment during hospitalization 534 (19.1) 263 (10.0) <0.001

Intraprocedural glycoprotein IIb/IIIa inhibitor (intravenous) 483 (17.2) 413 (15.8) 0.14

Referred for CABG 137 (4.9) 96 (3.7) 0.03

Detailed pharmacotheraphy  
Statins 2537 (90.6) 2358 (90.0) 0.47

atorvastatin
rosuvastatin
simvastatin

1341 (52.8)
1154 (45.5)

42 (1.7)

1228 (52.1)
1086 (46.1)

44 (1.8)

0.76

Acetylsalicylic acid 2496 (89.1) 2361 (90.1) 0.23

P2Y12 receptor inhibitors 2564 (91.5) 2365 (90.3) 0.10
clopidogrel
prasugrel
ticagrelor

1121 (43.7)
773 (30.1)
670 (26.2)

997 (42.2)
764 (32.3)
604 (25.5)

0.26

Anticoagulation therapy: 340 (12.1) 354 (13.5) 0.13
VKA
NOAC

31 (9.1)
309 (90.9)

31 (8.7)
323 (91.3)

0.87

Complete revascularization at discharge 2158 (77) 1970 (75.2) 0.11

Data are presented as numbers (percentage) 
aPercentage of STEMI cases. bPercentage of patients treated invasively

Abbreviations: CABG, coronary artery bypass grafting; Cx, circumflex artery; LAD, left anterior descending artery; NOAC,  non-vitamin K antagonist oral anticoagulants; RCA, 
right coronary artery; STEMI, ST-segment elevation myocardial infarction; VKA, vitamin K antagonists

Table 3. Hospitalization outcomes

2019 (June–October)
2801 patients

2020 (June–October)
2620 patients

P-value

Mortality, n (%) 50 (1.9) 70 (2.7) 0.08

Myocardial infarction, n (%) 26 (0.9) 28 (1.1) 0.60

Stroke, n (%) 7 (0.2) 3 (0.1) 0.25

MACCE, n (%) 87 (3.1) 101 (3.8) 0.13

Minor bleeding, n (%) 11 (0.3) 5 (0.2) 0.17

Major bleeding, n (%) 2 (0.07) 3 (0.1) 0.60

Vascular complications — false aneurysm, n (%) 6 (0.2) 10 (0.4) 0.26

Stent thrombosis, n (%) 9 (0.3) 8 (0.3) 0.92

Hematoma — access site, n (%) 36 (1.3) 14 (0.5) 0.004

Duration of hospitalization, median (IQR) 3.63 (1.6– 4.9) 3.2 (1.5– 4.6) <0.001

Abbreviations: MACCE, major adverse cardiac and cerebrovascular events (mortality, myocardial infarction, stroke)

served. The results from our study are similar with respect 
to corresponding endpoints; we observed a lower number 
of CABG cases and a higher number of STEMI cases, both 
of which reached statistical significance in our report. 
We did not observe differences in patient ages between 
studies. However, some differences in study design were 
noted, which may be the reason for the differences. One 
difference included the analyzed timeframe, as our study 
included patients from June to October, which is the inter-
val separating the two major surges in the pandemic and 
mainly reflects the population’s health situation following 
the first lockdown. In this case, healthcare availability was 
improved when compared to the lockdown itself, which 

may have contributed to different observations regarding 
both patient admission and effects of treatment. 

Another report described hospitalizations and inter-
ventional procedures in Poland in the region inhabited by 
2.5 million people during the SARS-CoV-2 pandemic. The 
authors noticed a lack of significant decrease in the number 
of STEMI patients, significant reduction of interventional 
revascularization procedures in NSTEMI patients, and sig-
nificant decrease in the total number of hospitalizations 
unrelated to coronary interventions [13].

The Cox proportional-hazards regression model was 
designed to evaluate the strong indicators of adverse 
outcomes. The impact of the timeframe for admission on 
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Figure 4. Forest plot of hazard 
ratios for MACCE (Cox proportion-
al hazards regression model).  
Markers represent point esti-
mates of hazard ratios. Horizontal 
bars indicate 95% confidence 
intervals

Abbreviations: MACCE, major ad-
verse cardiac and cerebrovascular 
events (death, repeat infarction, 
stroke); other — see Figure 2

Figure 2. Forest plot 
of hazard ratios for 
mortality (Cox pro-
portional hazards 
regression model). 
Markers represent 
point estimates of 
hazard ratios. Hori-
zontal bars indicate 
95% confidence 
intervals

Abbreviations: ACS, 
acute coronary syn-
drome; MI, myocar-
dial infarction; other 
— see Table 2

Figure 3. Cox proportional hazards cumulative survival curves with 
respect to different acute coronary syndrome timeframes adjusted 
for myocardial infarction at baseline, CCS class IV for angina, glyce-
mia at baseline, baseline ejection fraction, male sex, and age

Abbreviations: CCS, Canadian Cardiovascular Society Class for angi-
na; other — see Figure 2

Figure 5. Cox proportional hazards freedom from MACCE curves 
with respect to different acute coronary syndrome timeframes 
adjusted for myocardial infarction at baseline and age

Abbreviations: see Figures 2, 4
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adverse outcomes may be associated with limited access 
to healthcare and fear of COVID-19 as the reasons why pa-
tients did not present for medical care when experiencing 
various symptoms. Another reason could be a possible 
delay in directing patients to an invasive cardiology de-
partment.

Regarding the analyzed time interval, two of referenced 
studies reported very similar observations. There was 
a decrease in admissions for myocardial infarction during 
the first wave of the pandemic, but a significant reversal in 
this decline in April and May 2020, following the national 
lockdown [7, 8]. 

Importantly, the number of both post-lockdown and 
overall pandemic deaths caused by ACS may be heavily 
underestimated. Some reports pointed out an increase in 
the number of out-of-hospital deaths and cardiac arrests 
when compared to the period before the pandemic [14]. 

The same study reported that in-hospital survival after 
out-of-hospital cardiac arrest was 64% lower than before 
the pandemic [14]. Other reports show an increase in hos-
pital deaths following the lockdown, which ranged from 
4.1% to 9.6% when compared with the corresponding time 
interval before the pandemic [7, 15–17]. This finding may 
be caused by both limited access to healthcare facilities 
and also by delay in patients’ reaction to symptoms. This 
important aspect showing the fear of COVID-19 as a reason 
for patients not presenting for medical care when experi-
encing various symptoms, including chest pain, has already 
been reported by multiple studies [18–21].

The issue of the number of non-communicable diseases 
in the analyzed time intervals should not be avoided. The 
global population was forced to modify social behavior 
for both epidemiological and economic reasons. In most 
cases, modifications were associated with changes in diet 
and avoidance of physical exercise. 

It is not feasible that the lockdown alone could have 
resulted in such a rapid development of the disease itself. 
However, the lack of proper treatment for non-commu-
nicable diseases surely produced an impact on the inci-
dence of ACS cases by triggering adverse events. Both 
systolic and diastolic hypertension independently 
predicted adverse outcomes, including myocardial in-
farction [22]. A linear increase in the risk of MI with an 
increase in blood pressure has been reported [23]. Poor 
glycemic control in diabetic patients increases inflam-
matory responses, induces apoptosis, causes endothelial 
dysfunction, and stimulates platelet aggregation and 
accumulation [24–28], and as such, may significantly 
contribute to worsening the frequency and prognosis 
in ACS patients. Notably, several patients in both groups 
were not in CCS class IV for angina, which may be related 
to both a great incidence of CCS III unstable angina and 
high incidence of uncontrolled diabetes, which affects 
the symptoms significantly [29, 30]. Smoking is obviously 

one of major risk factors for coronary artery disease, and 
the risk of acute myocardial infarction increases with the 
number of cigarettes smoked per day [31–33]. Notably, 
it has been proven that during the pandemic people 
smoked more, driven by COVID-19-related stress, more 
time spent at home, and boredom [34]. These stressful sit-
uations probably became aggravated when the lockdown 
ended and new challenges in daily routine, still affected 
by the pandemic, emerged. 

The association between populational health and men-
tal and social issues only worsened the situation [35–40]. 
From this perspective, further increases, not only in inci-
dence of acute coronary syndromes but also in occurrence 
of more complex cases can be expected.

In-hospital treatment for ACS also differed when com-
pared to the corresponding timeframe of the previous cal-
endar year. First, a higher number of patients qualified for 
percutaneous revascularization. This finding is expected as 
a higher incidence of STEMI could be one of the reasons for 
performing salvage percutaneous coronary intervention 
(PCI) instead of qualifying patients for surgical treatment 
by a heart team [1, 2]. However, some other negative 
effects of the pandemic can be observed. From patients’ 
perspectives, multiple hospitalizations for diagnosis, fur-
ther preparation for surgery, transfer from one hospital to 
another, long therapeutic processes, and rehabilitation are 
particularly dangerous in epidemiological terms. As such, 
most heart teams probably favored shorter therapeutic 
processes and qualified borderline cases for percutaneous 
treatment. Second, it was obvious that patients with lower 
peri-operative immunity are especially prone to infection, 
which may have significantly changed the mortality and 
morbidity rates. From a surgical perspective, surgical pro-
cedures during the pandemic should focus on the most 
urgent cases that cannot be postponed and cannot be 
treated percutaneously. This observation is supported by 
international reports, which also present a decrease in the 
number of surgically treated patients [41].

Study limitations
The design of the study (retrospective dataset analysis) has 
the limitations of such reports. Moreover, it was difficult to 
assess true long-term survival and complication incidence 
in those patients, as they were admitted to the hospital 
with a much higher occurrence of comorbidities when 
compared to the pre-pandemic period. This aspect may 
affect the incidence of repeat ACS cases, morbidity, and 
mortality in upcoming years.

In conclusion, it should be emphasized that the  
COVID-19 pandemic affects the ACS patient profile, course 
of treatment, and increases the risk for mortality. This 
effect already became apparent after the first wave of the 
pandemic in Poland. Further progression of this effect can 
be expected. 
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