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Abstract

Introduction: There are gaps of knowledge regarding the impact of the COVID-19 pandemic on cardiac surgery hospitalization
and treatment.

Aim: To evaluate patient characteristics, patient morbidity, type of procedures, length of hospital stay, early mortality, and out-
comes of surgical treatment for the heart diseases during one year after the COVID-19 pandemic compared with the correspond-
ing pre-pandemic year.

Material and methods: This was a retrospective, observational, single-center study of 2881 consecutive patients, who under-
went all types of cardiac surgery procedures. The time interval between 15t of March 2019 and 29t of February 2020 was desig-
nated as the pre-pandemic control period and between 15t of March 2020 and 28t" of February 2021 as the study period.
Results: In the first year of the COVID-19 pandemic, the number of procedures was reduced by 37%. The greatest decrease
was observed during the peak of the pandemic, while during the summer months the number of operations was comparable.
During the pandemic, patients waited 22 days longer for surgery, and had a higher surgical risk. There were 135% more urgent
procedures performed during the COVID-19 time (433 vs. 184). There was no difference in surgery times, intensive care unit stay
period, or hospital stay.

Conclusions: We have confirmed a sharp decline in cardiac surgery during the first year of the COVID-19 pandemic in compari-
son to the pre-pandemic times. Patients waited longer for surgery, had a higher surgical risk and urgent interventions were
performed more frequently during the COVID-19 pandemic.
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Introduction In 2021, over half a million people died in Poland, the

The COVID-19 pandemic has been going on for more  highest number since World War II. It should be noted that
than 2 years now and has changed the face of today’s in 2021 69,000 Poles died as a result of COVID-19 infection.
world forever. High inflation, economic collapse and social  Therefore, it should be considered whether transforming the
isolation are the results of the emergence of a new virus  hegith system into one that primarily treats a single infec-
type for which the world was not prepared. But COVID-19  tjoys disease will not lead to disastrous health consequenc-
is first and foremost a health system problem, a paralysis ¢ for chronic patients who are not infected with COVID-19.
of the functioning medical system and a huge increase in Delaying diagnosis and intervention has almost always
deaths, not only directly related to the virus [1, 2]. irreversible life- and health-threatening consequences [1].
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At present in most countries, only the most urgent sur-
gical procedures are performed, so the overall number of
operations has fallen drastically [1, 3]. Poland is no excep-
tion, but the same applies to the whole of Western Europe
[4]. It is a very well-known fact that every postponement
of elective cardiac surgery or cardiology intervention in-
creases the risk that the patient’s condition will worsen [3].
Therefore, any postponed elective surgery can suddenly be-
come an emergency surgery.

Before the upcoming 5t wave of the COVID-19 pan-
demic, the authors would like to analyze the past year of
the pandemic, to show the real impact of the virus and the
health system changes on the state of cardiac surgery care,
based on reliable medical and statistical data.

Aim

The aim of the study is to evaluate patient characteris-
tics, patient morbidity, type of procedures, length of hospi-
tal stay, early mortality, and outcomes of surgical treatment
for heart diseases during 1 year of the COVID-19 pandemic
compared with the corresponding pre-pandemic year.

Material and methods

This was a retrospective, observational, single-center
study of 2881 consecutive patients who underwent all
types of cardiac surgery procedures between 15t March
2019 and 28t February 2021. The time interval from 15t
March 2019 to 29th February 2020 was designated as the
pre-pandemic control period and the time between 15t
March 2020 and 28t February 2021 as the COVID-19 pan-
demic study period.

We collected: baseline demographic data (age, sex), Eu-
ropean System for Cardiac Operative Risk Evaluation score
(EuroSCORE 1), diabetes, body mass, hypertension, chronic
kidney disease, extracardiac arteriopathy, chronic lung dis-
ease, left ventricular ejection fraction (EF), cardiac rhythm,
Canadian Cardiovascular Society (CCS) and New York Heart
Association functional (NYHA) class. Also the extracorpore-
al circulation time (ECC), aortic cross-sectional time (ACC),
extubation time, and intensive care unit (ICU) time were
recorded. The total hospitalization time, type of surgery,
and the time interval between patient qualification for sur-
gery, defined as the date of coronary angiography, and the
date of admission to the cardiac surgery department were
noted.

In addition, we analyzed the number of cases in each
month and compared the pre-pandemic number of pro-
cedures with the heart surgery cases detected during the
coronavirus period in Poland.

Endpoints

The primary efficacy endpoint was early postoperative
mortality rate (< 24 h). In-hospital mortality together with
in-hospital complications and length of stay in the inten-
sive care unit (ICU) and hospital stay (HLoS) are reported.
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Statistical analysis

Descriptive statistics were used and all data were re-
ported as mean * standard deviation or median and in-
terquartile range (IQR). Continuous variables were tested
for normal distribution using the Shapiro-Wilk test. Data
were expressed as mean * standard deviation or median
(interquartile range) unless otherwise stated. To assess
differences between two continuous variables, Student’s
t-test (for normally distributed values) or the Mann-Whit-
ney U-test (for non-normally distributed values) was used.
Categorical variables were expressed as number and per-
centage. For categorical variables, the y?2 test was used.
Statistical analysis was performed using Statistica 12.0
(StatSoft, Tulsa, OK, USA). A two-sided p-value of 0.05 was
considered statistically significant.

Results

During the control period (between March 1st 2019 and
February 29th 2020), the total number of all cardiac surgery
procedures was 1778. Compared with the COVID-19 pan-
demic period (between March 1, 2020 and February 28,
2021) the total number of all cardiac surgery procedures
was 1127 (decrease of 37%). A detailed direct comparison
between the number of cardiac surgical procedures in each
period and the new coronavirus cases detected in Poland in
each month is presented in Figure 1. The lowest dispropor-
tion between the two groups was observed from May to
August 2021. The highest disproportion rate occurred with
the increase in viral infections in the autumn and winter
months of 2021 (Figure 1).

Patients who underwent surgery during the pandemic
period had a higher operative risk based on the EuroSCORE ||
and had a higher number of comorbidities, including dia-
betes, hyperlipidemia, atrial fibrillation, left ventricular
ejection fraction, chronic lung disease and left ventricular
stenosis. The detailed characteristics are shown in Table I.

During the COVID-19 pandemic period, the average
waiting time for surgery was 76 days in comparison to
54 days in the non-pandemic period, i.e. 22 days longer
(40.7% increase). There were 184 emergency operations
performed during the non-COVID-19 period and 433 emer-
gency operations in the pandemic period, i.e. 249 more op-
erations (135% increase) (Table I1).

Discussion

The COVID-19 pandemic is one of the most dramatic
events of the 215 century, claiming millions of lives around
the world. As we write this article, we are facing the 5th
wave of the pandemic and the number of virus infections is
increasing daily. Compared to the first year, the pandemic
peak of COVID-19 has shifted by several months in the sec-
ond year of the pandemic. In addition, a new variant of the
virus has emerged, Omicron, with a higher incidence po-
tential. In Poland, more and more units are being converted
into departments that exclusively treat COVID-19 patients.
Unfortunately, due to the severe course of the disease,
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Figure 1. Direct comparison between the number of cardiac surgical procedures in each period and the number of new coronavirus cases

detected in Poland

many more intensive care beds are being allocated for pa-
tients with severe COVID-19. In Poland, according to gov-
ernment data, on 21 January 2022, 46% of all available res-
pirators were already occupied by patients with COVID-19.
Unfortunately, some of these respirators belonged to cardi-
ac surgery departments before the pandemic. It should be
noted that many cardiac surgery departments were forced
to postpone all non-emergency admissions and procedures
due to local COVID-19 restrictions [3].

Cardiovascular diseases are the most common cause of
death in Poland. Thanks to the high level of health care,
a large number of cath labs and the availability of cardiac
surgery centers, the percentage of cardiovascular deaths
has systematically decreased. This is the merit of the entire
healthcare system, including us — cardiac surgeons [5].

The cardiac surgery patient belongs to a special group
of patients that requires special attention. These patients
need specialized treatment in a highly qualified center with
access to modern forms of cardiovascular therapies [6, 7].
A cardiac surgery patient also needs intensive care in the
postoperative period, and the patient’s convalescence in-
volves many specialists from different fields: anesthetists,
cardiologists, nurses, scrub nurses, physiotherapists, psy-
chologists and medical technicians [8, 9]. The COVID-19
pandemic has forced a reduction in the number of opera-
tions, the transfer of some staff to newly established units
and the provision of some medical equipment (e.g. ECMO
machines) to fight the coronavirus [3]. As the pandemic
progressed, the waiting time for admission to the car-
diac surgery unit increased from several weeks to several
months. While waiting for surgery, the patient’s condition
deteriorates, which means that we operate later on very
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stressed patients with a higher surgical risk. As we warned
in our previous paper, longer times between the beginning
of symptoms and hospital admission leads to a higher risk
of ischemic lesions [1]. If the patient is not stable he or she
needs to be admitted immediately, and usually it is already
a little late, which might lead to complications and require
a longer stay in the intensive care unit. A longer stay in
the ICU blocks the next planned operations, increasing the
waiting time. In many departments this is very difficult
situation.

The authors would like to emphasize that the data pre-
sented in the results section are from a non-COVID-19 hos-
pital in a macroregion with one of the highest incidence
rates of COVID-19 in Poland [10]. However, unlike other
larger provinces, there is only one adult cardiac surgery
center in Lesser Poland. Therefore, every case of an infected
COVID-19 patient on the surgical department temporarily
paralyzed the work of the cardiac surgery department [11].
Nevertheless, help for the patients was provided without
interruption. Importantly, we were able to show that, af-
ter the peak of the COVID-19 pandemic, the hospitalization
rates returned to those observed in previous years in the
same periods or it was even higher in the months when
infection levels were low. Considering the data published
by other authors, the fact that there was no increase in ad-
missions may suggest more deaths of unmanaged patients
at home during the lockdown periods [4, 11].

We must ask ourselves what we should expect after the
COVID-19 pandemic period. We believe that there will be
many patients treated at increased surgical risk, with much
worse symptoms of their cardiac disease and probably
a worse long-term prognosis. It may turn out unfortunately
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Table I. Patients’ characteristics

Baseline characteristics

Pre-COVID-19 period

1%t March 2019 -

29th February 2020
(n =1778)

COVID-19 period
15t March 2020 -
28th February 2021

(n = 1127)

P-value

Age (median [IQR]) [years] 67 [61-73] 67 [60-72] 0.2140
Male gender 1273 (71.6%) 811 (73.5%) 0.2790
BMI (median [IQR])[kg/m?] 28.0[25.3-31.2] 27.7 [24.9-31.0] 0.1157
EuroSCORE Il (median [IQR]) 1.26 [0.90-1.92] 1.39 [0.99-2.10] < 0.0001
Diabetes 210 (11.8%) 231 (22.3%) < 0.0001
Hypertension 1702 (95.7%) 1085 (96.3%) 0.5736
Hyperlipidemia 982 (55.2%) 830 (73.6%) < 0.0001
Atrial fibrillation 95 (5.3%) 201 (17.8%) < 0.0001
Poor mobility? 146 (8.1%) 56 (5.0%) 0.0011
Severe pulmonary hypertension (PA systolic > 55 mm Hg) 6 (0.01%) 5 (0.01%) 0.8854
Renal impairment 144 (8.3%) 87 (7.7%) 0.7658
Dialysis (regardless of CC) 5(0.3%) 2 (0.2%) 0.8670
Peripheral artery disease 19 (1.1%) 11 (1.0%) 0.9584
History of stroke/TIA 13 (0.7%) 9 (0.8%) 0.6016
Chronic lung disease 1138 (64.0%) 654 (58.0%) 0.0014
LVEF (%) (median [IQR]) 50 [48-60] 50 [45-55] 0.0001
LM disease 281 (15.4%) 290 (25.8%) 0.0001
Previous MI 514 (28.9%) 237 (27.8%) 0.5359
Previous PCl 374 (21.0%) 237 (21.0%) 0.9656
NYHA: 0.0001

NYHA 0 84 (4.7%) 26 (2.3%)

NYHA | 764 (43.0%) 443 (39.3%)

NYHA Il 851 (47.9%) 554 (49.2%)

NYHA Il 54 (3.0%) 58 (5.1%)

NYHA IV 44 (2.5%) 42 (3.7%)
CCS: 0.0001

CCso 92 (5.2%) 109 (8.9%)

CCS1 627 (35.3%) 332 (27.1%)

CCS2 951 (53.5%) 528 (43.0%)

CCS3 65 (3.7%) 107 (8.7%)

ccs 4 24 (1.3%) 38 (3.1%)

ACS 19 (1.1%) 13 (1.1%)

aDefined according to EuroSCORE Il as severe impairment of mobility secondary to musculoskeletal or neurological dysfunction; IQR — interquartile range,
BMI — body mass index, PA — pulmonary artery, CC — creatinine clearance, TIA —transient ischemic attack, LVEF — left ventricle ejection fraction, CAD — coronary
artery disease, VD — vessel disease, Ml — myocardial infarction, PCI — percutaneous coronary intervention, NYHA — New York Heart Association, CCS — Canadian

Cardiovascular Society, ACS — acute coronary syndrome.

Table 1l. Comparison of hospitalization factors between March and February in each year

Hospitalization Pre-COVID-19 period COVID-19 period P-value

15t March 2019 - 15t March 2020 -

29th February 2020 28th February 2021

(n =1778) (n =1127)

Time interval between patient qualification for surgery (median [IQR]) [days] 54 [14-92] 76 [14-128] 0.0001
Priority of surgery, urgent 184 (10.3%) 433 (38.4%) 0.0001
ECC time (median [IQR]) [min] 90 [71-120] 93 [72-126] 0.1223
ACC time (median [IQR]) [min] 54 [37-75] 56 [40-79] 0.1085
ICU time (median [IQR]) [h] 24 [20-67) 24 [20-69] 0.8631
Extubation time (median [IQR]) [h] 11 [9-16] 11 [9-16] 0.6682
Hospitalization time (median [IQR]) [days] 10 [8-14] 9 [8-14] 0.0073

ACC - aortic cross-sectional time, ECC — extubation time, ICU — intensive care unit, IQR — interquartile range.
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that the percentage of deaths from cardiovascular diseases
will significantly increase.

Conclusions

We have confirmed a sharp decline in the number
of cardiac procedures performed in the first year of the
COVID-19 pandemic in comparison to the pre-pandemic
times. Patients waited much longer for surgery and had
a higher surgical risk during the pandemic period. Urgent in-
terventionswere performed much more frequentlyduringthe
COVID-19 pandemic.

Disclosure
The authors report no conflict of interest.

References

1. Bryndza MA, Litwinowicz R, Bartu$ S, Nosal M, Godlewski J, Orzechowska A,
Wisniewski A, Korpak-Wysocka R, Rzeszutko t, Kocik P, Matysek J, Klecha A,
Wisniowski t, Blicharz J, Maliszewski M, Filip G, Kapelak B, Bartus K, Legut-
ko J. Incidence of mechanical complications following myocardial infarction
during the first two months of the COVID-19 pandemic in the Southern Po-
land region: a multicenter study. Kardiol Pol 2021; 79: 66-8.

2. Hartnett KP, Kite-Powell A, DeVies J, Coletta MA, Boehmer TK, Adjemian J,
Gundlapalli AV. Impact of the COVID-19 pandemic on emergency department
visits — United States, January 1, 2019 — May 30, 2020. Morbidity and Mortal-
ity Weekly Report 2020; 69: 699.

3. Bryndza M, Legutko J, Kleczynski P, Kapelak B, Bartus K, Litwinowicz R. Im-
pact of COVID-19 on the incidence of post-acute myocardial infarction me-
chanical complications. Ann Cardiothor Surg 2022; 11: 319-21.

74

11.

. Baudry A, Mariet AS, Benzenine E, Crespy V, Bernard C, Morgant MC, Be-
jot Y, Giroud M, Bouchot O, Steinmetz E, Quantin C. Cardiovascular surgi-
cal emergencies in France, before, during and after the first lockdown for
COVID-19 in 2020: a Comparative Nationwide Retrospective Cohort Study.
Life 2021; 11: 1245.

. Filip G, Litwinowicz R, Kapelak B, Sadowski J, Tobota Z, Maruszewski B,
Bartus K. Trends in isolated aortic valve surgery in middle-aged patients over
the last 10 years: epidemiology, risks factors, valve pathology, valve types
and outcomes. Kardiol Pol 2019; 77: 688-95.

. Filip G, Litwinowicz R, Kapelak B, Bryndza M, Bartus M, Konstanty-Kalandyk J,
Ceranowicz P, Brzezinski M, Gafoor S, Bartus K. Patient-prosthesis mismatch
after minimally invasive aortic valve replacement. Kardiol Pol 2018; 76: 908-10.

. Bartus K, Sadowski J, Litwinowicz R, Filip G, Jasinski M, Deja M, Kusmier-
czyk M, Pawlak S, Jemielity M, Jagielak D, Hendzel P, Suwalski P, Tobota Z,
Maruszewski B, Kapelak B. Changing trends in aortic valve procedures over
the past ten years-from mechanical prosthesis via stented bioprosthesis to
TAVI procedures-analysis of 50,846 aortic valve cases based on a Polish Na-
tional Cardiac Surgery Database. J Thorac Dis 2019; 11: 2340-9.

. Filip G, Bartu$ K, Litwinowicz R, Konstanty-Kalandyk J, Bochenek M, We-
grzyn P, Kapelak B, Wierzbicki K, Bartus M, Sadowski J. Early clinical out-
comes of the surgical treatment of patients with aortic stenosis and small
aortic annuli. Kardiochir Torakochir Pol 2013; 10: 199-203.

. Bartus K, Litwinowicz R, Bilewska A, Stapor M, Bochenek M, Rozanski J, Sa-
dowski J, Filip G, Kusmierczyk M, Kapelak B. Final 5-year outcomes following
aortic valve replacement with a RESILIA™ tissue bioprosthesis. Eur J Cardio-
thorac Surg 2021; 59: 434-41.

. Gasior M, Gierlotka M, Tycifiska A, Wojtaszczyk A, Skrzypek M, Nadolny K,
tadny JR, Dobrzycki S, Hausner A, Wita K, Wojakowski W, Hawranek M. Ef-
fects of the coronavirus disease 2019 pandemic on the number of hospital-
izations for myocardial infarction: regional differences. Population analysis
of 7 million people. Kardiol Pol 2020; 78: 1039-42.

McGuinness B, Troncone M, James LP, Bisch SP, lyer V. Reassessing the op-
erative threshold for abdominal aortic aneurysm repair in the context of
COVID-19. ) Vasc Surg 2021; 73: 780-8.

Kardiochirurgia i Torakochirurgia Polska 2022; 19 (2)



