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Abstract

Objective: To study the features of the coronavirus infection course in cardiosurgical and thoracic patients to determine the factors
potentially affecting the possibility of lethal outcome. To identify the predictors of fatal outcome based on the analyses of the features
of the coronavirus infection course in this category of patients.

Material and methods: During the analyzed period 80 patients from the departments of thoracic surgery and cardiac surgery were
transferred to the infectious diseases department: 20 patients from the cardiac surgery department (CSD) — group 1; 60 patients from
the thoracic surgery departments (TSD) — group 2. A control group number 3 consisting of 59 non-thoracic and non-cardiosurgical
patients was also formed. According to the disease outcome the patients were divided into two groups: group 1 — fatal outcome, group
2 —recovery.

Results: Out of 80 patients, lethal outcome was recorded in 25 cases: 22 patients of the thoracic profile (36% of the total number of
transferred from this department) and 3 patients of the cardiosurgical profile (15% of the total number of those transferred from the
cardiac surgery department). 20 out of 20 cardiac patients had been operated on the day before, 49 out of 60 thoracic patients also
underwent surgery. 3 people from the group of non-operated patients transferred from departments of thoracic surgery died. Moreover,
after pneumonectomy, fatal outcome was recorded in 7 out of 8 cases (87.5%).

Conclusion: During the analyses of indicators it was revealed that the number of fatal outcomes in patients of the thoracic profile with
COVID-19 infection is higher than of the cardiosurgical profile and in the infectious diseases department. Presumably, this is due to the
fact that coronavirus infection affects the lungs to a greater extent, and in patients with a thoracic profile (in particular, those who have
undergone resection interventions), the volume of the lung parenchyma is initially reduced. This is confirmed particularly by the highest
percentage of fatal outcomes after pneumonectomy. Cardiosurgical patients after surgical interventions do not have a reduction in the func-
tioning lung parenchyma, which creates an additional “reserve” for recovery. Moreover, men predominate among patients of the thoracic
profile, with the survival rate lower in all groups compared to women. Patients transferred from thoracic departments showed higher rates
of systemic inflammation, which indicates a more severe course of the viral infection and the possible development of complications.
When analyzing the predictors of lethal outcome, the following factors were identified: male gender and, in general, a more severe
course of a viral infection (low saturation, a high percentage of lung lesions on CT, more pronounced changes in laboratory screening).
The studied factors are associated with a large number of fatal outcomes in thoracic and cardiac surgery patients. Among the factors
that do not affect the prognosis are diabetes mellitus, stroke and myocardial infarction in history.

Thus, patients diagnosed with coronavirus infection that developed after thoracic surgery had the most unfavorable prognosis. The
revealed patterns are of interest for optimizing the routing of this category of patients in order to prevent coronavirus infection.
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Pezrome

Heanb: M3yunts 0COOCHHOCTH TEUEHHS KOPOHABUPYCHON MH(EKIMK Y MALUEHTOB KapAHOXUPYPTUUECKOTO U TOPAKAIBHOTO IPOGHIIL
JUISL yCTaHOBIICHUS (haKTOPOB, IOTCHIIHAIBHO BIUSIOIINX Ha HACTYIUICHNE JIETAIBHOTO HCXOJA.

BBIABUTH PETUKTOPHI JIETATBHOTO HCXOJa HAa OCHOBE aHaJIM3a 0COOEHHOCTEH TeUeHUs] KOPOHABUPYCHON MH(EKIMH y JaHHOH KaTe-
TOpPHH TIAI[EHTOB.

MarepuaJ u MeToIbI: 32 aHAM3UPYEMbIi TIepHol B MH(EKIIMOHHOE OT/eNIeHHE IiepeBeieHo 80 MaleHToB U3 OTeJICHUH TopaKab-
HOW XUPYPrUU ¥ KapAHOXUpypruu: 20 — U3 KapJHOXUPYPrU4eCcKOro oTaelicHns — rpynmna 1; 60 malueHToB U3 OT/ACICHUI TopaKaib-
HOHU Xxupypruu — rpynmna 2. KontponbHas rpynna copmupoBaHa u3 59 manueHTOB HE TOPAKJIBHOTO U HE KapAHOXUPYPTrHYECKOro
npodus — rpynma 3. [anuenTs! o ucxony 3a0oneBaHus pas3JeieHsl Ha ABE TPYNIBL: rpymna | — HacTyIUIeHHE JeTaIbHOTO UCXO0Aa,
rpymnmna 2 — BBI3JJOPOBJICHHE.

Pesyabrarbi: 13 80 GonbHBIX JeTanbHBIA MCX0[ 3adUKCHpOBaH y 25: y 22 manueHToB TopakaibHoro npoduis (36% ot obuie-
rO YKClIa TIePEeBEICHHBIX U3 JaHHOTO OTICJCHUs) M 3 MalMeHTOB Kapauoxupyprudeckoro npoduis (15% ot obuiero xomuuecTsa
MepeBeICHHBIX U3 OT/AENeHUs Kapauoxupyprun). 20 u3 20 KapIuoXupyprauecKux NanueHToB ObLIN HaKaHyHe MTPOOIIepUpOBaHEL, 49
u3 60 TopakaJbHBIX MALMCHTOB TAKXKE MEPEHECIIH XUPYyPrUUeCcKoe BMEIIATeNILCTBO. VI3 HeonepupoBaHHbBIX MAlUCHTOB, IEPEBEICH-
HBIX M3 OTJEJICHUH TOpaKaJbHOM XUPYpruu, yMmepiu 3 yenoseka. [IpiuueM mocie MHEBMOHIKTOMUH JIETaIbHBINA HCXO] 3a(PUKCUPOBaH
B 7 u3 8 ciryuaes (87,5%).

3akuouenne: [Ipy aHanu3e nokasaresnei BbISIBICHO, YTO YHCIIO JIETAIbHBIX HCXO0B MALEHTOB TOPaKaJIbHOTO NPOMUIIS B YCIOBUIX
KOBU/IHON MH(EKIUH BBIIIEC, YeM KapAUOXUPYPTHUECKOTO MPOQuiIs U B HHPEKINOHHOM OTIENICHUH. [IpemoIoKUTENbHO TaHHBIH
(axt 00yCIIOBJIEH TeM, YTO KOPOHABUPYCHAast MH(EKIUS B OONbIICH CTENEHH NOpaXkaeT JIETKKe, a y MalMeHTOB TOpaKajabHOro npodu-
1151 (B YaCTHOCTH, [IEPEHECIINX PE3CKIIMOHHbBIC BMEIIATENbCTBA) 00BEM JISTOYHON NMapeHXMMbl H3HAYaJIbHO YMEHbIIeH. B yacTHOCTH,
9TO MOATBEPKIACTCS HAMOOJBIIUM MPOLIEHTOM JIETAIBHBIX MCXOA0B MOCIIEC THEBMOHIKTOMUH. Y KapJHOXUPYPrUYECKUX MAlIEHTOB
0CJIe ONePATHBHBIX BMELIATEIbCTB HET PEAYKIMH (yHKIHOHUPYIOIEH MapeHXUMBbI JIETKHX, YTO CO3AeT JOMOJIHUTEIbHBIA «pe-
3epB» IUIsl BBI3IOPOBIEHHs. KpoMme Toro, cpeaiu nalMeHToB TOpaKkaibHOTro Mpoduiis npeodnasaoT My KYUHBI, yPOBEHb BBIKUBAEMO-
CTH KOTOPBIX HIDKE BO BCEX IPYIIIAX 10 CPABHEHUIO C JKEHIIMHAMH. Y MAlMEHTOB, IEPEBEJCHHBIX U3 TOPAKAIBHBIX OT/ICJICHNH, BBI-
SIBJICHBI OOJIee BHICOKHE MTOKA3aTeNId CUCTEMHOTO BOCIIAJICHHUS, YTO CBUACTENLCTBYET O OoJiee TSAKEIOM TeUSHUH BUPYCHOI HHpeKrn
1 BO3MOXKHOM Pa3BUTUH OAKTEPHATIBHBIX OCIOKHEHHH.

ITpu aHanu3e NPEIUKTOPOB JIETAIBHOTO MCX0/Ia BBIBICHBI CIIENYIONIe (GaKTOPHL: MY>KCKOI IO M B LIEJIOM OoJiee TSDKEIoe TeUeHUe
BUPYCHOH MH(EKInH (HU3Kas caTypanus, BBICOKMI POLEeHT nopakeHus jgerkux 1o KT, Gonee BblpakeHHbIE M3MEHEHHS NpH J1a00-
paropHoM cKkpuHHHTE). Mccnenyemblie pakTopbl aCCOLMHPOBAHBI C OOJIBIINM YHUCIIOM JIETAIBHBIX HCXOOB MAI[HEHTOB TOPAKAIBLHOTO
U Kapanoxupypruyeckoro npoduis. M3 hakTopos, He BIUAIOIUX Ha IPOTHO3, — CaXapHbIH JUabeT, 0CTpoe HAPYIIEHHE MO3TOBOTO
KpoBooOpaleHus 1 MHPapKT MHOKap/ia B aHaMHE3e.

Takum 00pa3oM, y MaMeHToB ¢ IUarHOCTUPOBAHHOW KOPOHABUPYCHOM MH(DEKIMEH, pa3BUBILIEICS TOCIIE IEPEHECEHHBIX TOPaKalb-
HBIX ONEPATHBHBIX BMEIIATENbCTB, BBISIBICH HanOonee HeOMaronpuaTHeIA Mporao3. [lomydyeHHbIe 3aKOHOMEPHOCTH MIPEACTABIISIOT
MHTEPEC JUIs ONTUMH3AIMK MapUIPYTU3alM1 JAHHOH KaTerOpHH MALMEHTOB C LENbI0 MPOQHUIAKTUKH KOPOHABUPYCHOW HH(DEKIINH.
Knioueswie cnoga: xopoHaBupyc, kopoHasupycHas napekuus, COVID-19, kapnuoxupyprudeckue onepanuy, TopakajibHas XUpyp-
I'Hsl, THEBMOHAKTOMHS, JICTAIBHBIA UCXOX
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90 to 310, including the beds in intensive care unit — from
25 to 110, depending on the epidemiological situation

Introduction
COVID-19 (short for COronaVIrus Disease 2019 —

coronavirus infection of 2019) — is an acute respiratory
infection caused by the SARS-CoV-2 coronavirus [1].
It is a disease [2] with various forms of course — both
mild [3-5] and severe [9]. The virus infects various
human organ systems through direct infection [6] or
through the body’s immune system response [7]. The
most frequent way of development of the disease course
is viral pneumonia, which can lead to acute respiratory
distress syndrome (ARDS) and acute respiratory failure,
which requires oxygen therapy and respiratory support
[8]. Complications include multiple organ failure, septic
shock, and venous thromboembolism [9]. The symptom
complex includes fever, general weakness and dry cough.
Also, after an infection, the formation of a post covid
syndrome is possible [10, 11].

Due to the WHO declaration of a pandemic on January
30, 2020, by order of the chief physician, an infectious
diseases department was created at the Scientific
Research Institute — Ochapovsky Clinical Hospital no. 1.
The number of hospital beds changed dynamically from
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in the Krasnodar Region. The purpose of the infectious
diseases hospital is to provide high-quality and qualified
medical care to patients who have been diagnosed with
coronavirus infection. Since the Scientific Research
Institute — Ochapovsky Clinical Hospital no. 1 is the
center of thoracic and cardiac surgery in the region, it
was decided to conduct a retrospective analysis of the
medical histories of patients diagnosed with coronavirus
infection, that developed after thoracic and/or cardiac
surgery, in order to determine the characteristic features
of the course of coronavirus infection in this category of
patients.

Objective

To study the features of the coronavirus infection
course in cardiosurgical and thoracic patients based
on a retrospective analysis of the medical histories of
infectious diseases hospital patients as well as to conduct
a comparative analysis of factors potentially affecting the
possibility of fatal outcome. To identify the predictors of
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lethal outcome based on the analysis of the features of the
coronavirus infection course in this category of patients.

Material and methods

A retrospective analysis of the case histories of patients
transferred to the infectious diseases department from
the thoracic department and the department of cardiac
surgery of the Scientific Research Institute — Ochapovsky
Clinical Hospital no. 1 during the period from May
2020 till September 2021 has been carried out. During
the analyzed period 80 patients from the departments of
thoracic surgery and cardiac surgery were transferred to
the infectious diseases department: 20 patients from the
cardiac surgery department (CSD) — group 1; 60 patients
from the thoracic surgery departments (TSD) — group 2. A
control group number 3 consisting of 59 non-thoracic and
non-cardiosurgical patients was also formed. According
to the disease outcome the patients were divided into two
groups: group 1 — fatal outcome, group 2 — recovery.

An analysis was carried out with the following
comparison of groups of patients according to such
indicators as gender, age, total percentage of lung
parenchyma damage on admission (CT scan of chest ) to
the infectious diseases department and the highest during
hospitalization (CT scan of chest ), oxygen saturation
upon admission (SpO,) and the lowest indicator during
the period of hospitalization (SpO,). The presence of
concomitant pathologies in the anamnesis was also
taken into account: myocardial infarction (MI), diabetes
mellitus (DM), acute cerebrovascular accident (CVA).
The glomerular filtration rate was calculated using the
Cockcroft-Gault formula (GFR), along with the body
mass index (BMI). Based on the results of laboratory
examination, a comparative analysis of the following
data was carried out: the total number of leukocytes at
the time of admission (Leukocytes ) and also the highest
index (Leukocytes,), the total number of lymphocytes
at the time of admission (Lymphocytes ) and the lowest
rate during the period of hospitalization (Lymphocytes,),
the level of C-reactive protein at admission (CRP ) and
highest level during the period of hospitalization (CRP,),
lactate dehydrogenase level at admission (LDH,) and
highest result during the hospitalization period (LDH,),
ferritin level at admission (Ferritin, ) and highest indicator
during the hospitalization period (Ferritin,), the number
of hospital bed-days (BD), whether the patient was in the
intensive care unit or not (ICU), the number of bed-days
in the intensive care unit (duration of stay in ICU), the
need for non-invasive (NIV: high-flow oxygen therapy
and/or CIPAP), and/or invasive ventilation (IV), mortality
(yes, no).

Statistical analysis of the study results was carried
out using Statistica 13.3 (USA, Tibco). For paired
intergroup comparisons the Mann-Whitney U test was
used. Statistical significance is determined at p < 0.05, the

Thoracic patients,
60 medical
histories

Cardiac surgery
patients, 20

medical histories
\ Control group, 59

1st stage

\ 2nd stage

Figure 1. Study design scheme
Pucynox 1. Cxema ousaiina ucciedosanus

A total of 139
analysed case
histories

medical histories

Discharged
patients, 103
medical histories

Fatal outcome, 36
medical histories

values of p rounded to two decimal places. Additionally,
the Wald-Wolfowitz test was applied to derive average
values. Span charts were used to graphically illustrate the
differences and similarities of mean scores.

Results and discussion

During the period from May 2020 to September 2021,
3414 patients were treated in the infectious diseases
department. There were 645 cases of fatal outcome.
Out of the 80 patients transferred from the departments
of thoracic surgery and cardiac surgery, lethal outcome
was recorded in 25 people: 22 patients of the thoracic
profile (36% of the transferred), and 3 patients of the
cardiac surgery department, which equals 15%. 20 out
of 20 cardiosurgical patients were operated on, as well
as 49 out of 60 people of thoracic profile. Out of the
patients that didn’t receive surgical treatment, transferred
from the departments of thoracic surgery, 3 people died.
After pneumonectomy there were 7 out of 8 lethal cases
reported (87.5%).

The general characteristics of the quantitative
indicators of patients during their stay in the infectious
diseases department are demonstrated in Table 1.

Based on the comparative characteristics, it can be
concluded that the cardiosurgical and thoracic groups are
more different from the control group and the differences
between the first two are less pronounced. The groups
differ statistically remarkable in age: control (55.07) and
thoracic (62.95), control and cardiac surgery (64.05).
The patient of the greatest age is in the cardiosurgical
group (84 years old), the youngest — in the control group
(21 years old). The need for NIV is the highest in the
thoracic group (63.3%), the lowest — in the control group
(30.3%), and rather high in the cardiac surgery group
(50%). The statistical significance of the index difference
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Table 1

Summary table of quantitative indicators of patients of group 1 — cardiac surgery patients, group 2 — thoracic patients,

3 — control group
Tabnuuya 1

HroroBasi Tabiinua KoJu4YeCTBEHHBIX NOKa3aTeeii manueHToB: rpynna 1 — kapauoxupypruieckue 6oJbHbIE,
rpynmna 2 — TopakajibHble 00J1bHbIE, 3 — KOHTPOJIBHAS IPyNIa

Group 1 Group 2 Group 3
(n =20) (n = 60) (n =59) Pip Pis Pas
64,05 £ 8,10 62,95+ 10,27 55,06 + 14,94
Age (42, 84) (29, 81) (21, 89) 1,00 | 0,02 | 0,00
BMI, kg/m? 30,01 + 9,87 28,71 + 8,67 29,42 + 10,34 033 | 028 | 0,56
Concomitant pathology
GFR, ml/min 10438 +42,15 | 124,8 + 38,42 | 113,4 + 64,12 046 | 021 [ 018
Clinical characteristics
91,75 £ 5,07 92,53 £ 5,62 87,47 £ 10,08
o ] ’ £ ’ ) £
SpO, 1, % (85, 98) (76.99) (68, 98) 088 | 100 ) 002
86,55 + 8,87 87,65 + 7,87 82,94 + 11,05
0, ) ’ B ’ ) )
5p0,,, % (68.97) (68.97) (68, 98) 1,00 | 066 | 008
Need for NIV, % 50,0% (10 ppl.) 63,3% (38 ppl.) 30,5% (18 ppl.) 029 | 0,10 | 0,00
Laboratory indicators
102,37 + 59,26 105,67 + 75,68 50,74 + 50,16
RP,, g/l (16,2, 276) (3.92, 320) (0.6, 196,88) 1,00 ) 0,00 1 0,00
112,23 + 59,71 138,55 + 94,72 79,53 + 63,12
RP,, g/l 20, 276) (14, 200) (4,208) 1,00 1 019 1 0,00
440,30 + 284,54 455,12 + 296,89 658,07 + 386,75
LDH,, U1 (195, 1329) (130,2172) (213, 1898) 1,00 1 0,00 1 0,00
579,65 + 376,60 813,61 + 509,21 1352,94 + 13352
LDH,, IU/1 (195, 1635) (233, 670) (213, 9406) 0.18 | 0,00 | 0,02
. 685,85 + 589,14 652,45 + 481,88 855,08 + 927,66
Ferritin,, ng/ml (134, 2604) (13,4, 2494) (94,9, 5395) 1,00 1 1,001 1,00
. 1071,90 + 804,80 1279,12 + 1384,16 1313,37 £ 1702,49
Ferritin,, ng/ml (134, 2867) (60, 2669) (26, 2742) 1,00 1,00 1,00
R 7,27 +2,65 7,81 + 5,40 8,69 + 6,55
Leukocytes,, 10%/1 (2.8, 12.79) (1,8, 31,04) (2.0, 46.9) 1,00 1,00 0,82
) 14,16 + 8,67 18,45 = 10,73 14,88 + 8,95
Leukocytes,, 10%/1 (5.57, 34,22) (3,3, 45.,67) (4.6, 54,76) 0,21 1,00 0,3
1,25 £ 0,63 1,11+0,68 1,11 +0,57
9 > B B ) B )
Lymphocytes,, 10%1 (0,38, 2.87) (0,22,3,67) (0,4, 3,65) 0,49 0,94 1,00
0,69 + 0,35 0,67 + 0,46 0,65+ 0,47
9 ) > ) B s )
Lymphocytes,, 10°/1 0,21; 1.35) (0,05; 1.3) (0,12; 3) 1,00 1,00 1,00
Instrumental methods of examination
13,87 £ 10,13 26,88 £ 19,35 45,91 + 30,45
o £ ’ £ » ) E)
CT Scan of chest , % (4,25) (5, 80) (4, 100) 0,32 0,00 0,01
51,78 + 32,21 46,22 + 26,42 61,27+ 27,96
0, ) > > > > >
CT Scan of chest,, % (5, 90) (5, 95) (5, 100) 1,00 0,02 0,76
Hospitalization results
15,80 + 9,34 13,45 + 7,47 12,49 + 9,48
BD, bed-days (6, 44) 6,31) (4, 36) 0,81 0,65 1,00
Duration of stay 10,00 +£2,58 10,23 +£7,51 11,82+ 13,29
in ICU, bed-days 6, 14) (1,31) 2, 69) 1,00 1,00 | 1,00

Note: * The minimum and maximum values of indicators are indicated in parentheses; p, ,, p, ,, p,, —

Tlpum.:

* B ckoOkax yKa3aHO MUHMMAJbHOE U MaKCMMAaJbHOE 3HAY€HHE MOKas3arenew; p, ,, P, ., Pysy —

signiﬁcance levels of the
Kruskal-Wallis test for comparing indicators, respectively, in groups 1 and 2, 1 and 3, 2 and 3; p < 0.05 are in bold italics, p is
rounded to two decimal places

YPOBHHM 3HaUYMMOCTHU

kputepusi Kpackena — Yonnuca cpaBHeHHs TOKa3aTeieil, cooTBeTcTBeHHO B rpynmax 1 u 2, 1 u 3, 2'u 3; p < 0,05 BblneseHb!
JKUPHBIM KypCHBOM, p OKPYIJIEHBI 10 BTOPOTO 3HAKA MOCIIE 3aMaToN
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was achieved only when comparing the thoracic and
cardiosurgical groups.

According to the results of the chest organs CT scan
the average percentage of lung damage on admission is
statistically notably higher in the control group (45.91%),
compared to the thoracic (26.88%) and cardiac surgery
(13.87%) groups. This probably has to do with the fact
that patients are transferred from the cardiac and thoracic
departments in the early stages ofthe disease, in comparison
to the control group. According to the average value of
the worst result of the lung parenchyma involvement
percentage during the period of hospitalization, the control
(61.27%) and thoracic (46.22%) groups are statistically
significantly different. The difference between the cardiac
surgery (51.78) and control groups is not considered
to be significant. The lower average value of the lung
parenchymal lesions percentage in the thoracic group is
probably due to the peculiarities of calculating the lesion
volume. After undergoing a resection intervention, the
remaining lungs parenchyma is considered to be 100%,
while the parenchyma lost as the result of operation is not
taken into account.

In the thoracic and cardiac surgical groups, in
comparison to the control group, substantially higher levels
of C-reactive protein were found at admission, which is
probably due to the early postoperative period [12]. Also,
the level of the average worst indicator of C-reactive
protein is notably higher in the thoracic group than in the
control group, which may indicate a more severe course
of the viral infection and possible complications. At the
same time, from the diagrams presented in figure 1 it can
be seen that the values of CRP,, CRP,, determined by the
lower (25%) and upper (75%) quartiles and ranges, are
drastically higher in the thoracic group than in the other
two.

Table 2 reflects the final characteristics of the categori-
cal indicators of the 3 groups. The correlation between
the gender of the patient and belonging to groups 1, 2, 3
is moderate, statistically significant. It is reflected through
the fact that women predominate in the control group
(68.42%)), represent a considerably smaller number in the
cardiac surgery group (5.26%) and an intermediate value
in the thoracic group (26.32%). Men show a more evenly
spread distribution.

During the analyses of publications with similar
problems [13] a pattern was revealed (figure 2), that is
represented in a greater number of identified complica-
tions in postoperative diagnosis of COVID than in pre-
operative diagnosis. Mostly the complications are in the
form of pneumonia — 42%, and acute kidney injury —
20.3%; mortality in postoperative diagnosis of COVID
was 20.8%.

When conducting a comparative analysis (table 3) of
patients, divided into the groups fatal outcome and of
survival, it was established that they were statistically

Span diagram for multiple group variables by Group
Table 30 v * 139 ¢
Median, Rectangle 25-75%, Segment: span without selection

400
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Thoracic Cardiosurgical Control
Group  [OJCRP, [©/CRP,

Figure 2. Diagrams of CRP, and CRP, ranges
Pucynox 2. [luazpammet pazmaxa CPB, u CPB,

essentially different in the average values of all indicators
except for Lymphocytes, and BD. The average age in the
“yes” group was higher (64.47) than in the “no” group
(58.11). The average saturation level at admission in the
“yes” group (87.25) was lower than in the “no” group
(91.33), the average worst saturation level in the “yes”
group (77.05) was lower than in the group “no” (88.44).
According to the CT scan of the chest at admission the
average values of the lung damage percentage in the
“yes” group (48.73) were higher than in the “no” group
(31.73). The worst result of chest lesion percent in the
“yes” group (74.21) is higher than in the “no” group
(46.83).

During the analyses of the laboratory research methods
data at admission, the level of leukocytes, (10.99), CRP,
(113.41), LDH, (719.17), ferritin, (2543.31) is higher in
the “yes” group than the level of leukocytes, (7.11), CRP,
(70.86), LDH, (476.21), ferritin, (590.25) in the “no”
group. According to laboratory methods of examining the
average values of the worst indicators it was established
that the level of leukocytes, (27.1), CRP, (190.59), LDH,
(1453.81), ferritin, (2543.31) is higher in the “yes” group
than the level of leukocytes, (12.5), CRP, (81.45), LDH,
(853.37), ferritin, (816.65) in the “no” group. The level
of lymphocytes, at admission in the “yes” group (1.00) is
lower than in the “no” group (1.17). Length of stay in the
ICU in the “yes” group is higher (12.97) than in the “no”
group (8.83). The total duration of stay in the infectious
diseases department (number of bed-days) did not differ
significantly in both groups (p > 0.05).
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Table 2

Summary table of categorical indicators of patients: group 1 — cardiac surgery patients,

group 2 — thoracic patients, 3 — control group

Tabnuua 2

Hroropasi Tad/iMIa KaTeropuaJibHbIX MOKa3aTe el NalueHToB: Ipynna 1 — kapAuoxupyprudyeckue 00o/1bHbIe,
rpynna 2 — TopakajibHble 60JbHbIE, 3 — KOHTPOJIbHAS rPynna

Group 1 | Group 2 | Group 3 |Pearson’s X2 Max’ , | Phico- | Contingency | Cramer’s | Spearman’s
Pearson’s X
n=20) | (n=60) | (n=159) P » efficient | coefficient V correlation
Sex
female |2 (5,26%) 10 26 0,00 0,00 0,33 0,31 0,33 0,28
(26,32%) | (68,42%)
male 18 50 33
(17,82%) | (49,50%) | (32,67%)
DM, % No 0,04 0,04 0,21 0,21 0,21 0,21
16 52 40
(14,81%) | (48,15%) | (37,04%)
Yes
4 8 19
(12,90%) | (25,81%) | (61,29%)
ML, % No 0,00 0,00 0,51 0,45 0,51 -0,03
6 (5,41%) 52 53
(46,85%) | (47,75%)
Yes
14 8 6
(50,00%) | (28,57%) | (21,43%)
Stroke, % No 0,19 0,26 0,09 0,09 0,08 -0,08
19 57 58
(14,18%) | (42,54%) | (43,28%)
Yes
1 3 1
(20,00%) | (60,00%) | (20,00%)
SpO, RF 0 0,00 0,00 0,41 0,38 0,29 0,15
5 22 13
(12,50%) | (55,00%) | (32,50%)
RFI
13 30 25
(19,12%) | (44,12%) | (36,76%)
RF 1T
2 8 7
(11,76%) | (47,06%) | (41,18%)
RF III
0 (0,00%) | 0 (0,00%) 14
(100,00%)
SpO, RF 0 0,00 0,00 0,39 0,37 0,28 0,23
2 8 4
(14,29%) | (57,14%) | (28,57%)
RFI
10 32 27
(14,49%) | (46,38%) | (39,13%)
RF II
6 16 6
(21,43%) | (57,14%) | (21,43%)
RF III
2 (7,14%) 4 22
(14,29%) | (78,57%)
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Table 2 continuation
Ilpooonicenue Taonuywr 2

Group 1 | Group 2 | Group 3 |Pearson’s X* Pearﬁ%ﬁ"s X2 Phi co- | Contingency | Cramer’s | Spearman’s
n=20) | (mn=60) | (n=159) D » efficient | coefficient | 4 correlation
CT Scan Mild 0,00 0,00 0,43 0,39 0,31 0,16
of chestl 8 21 19
(16,67%) | (43,75%) | (39,58%)
Average
0 (0,00%) 7 14
(33,33%) | (66,67%)
Severe
0 (0%) 6 13
(31,58%) | (68,42%)
Extremely severe
0(0%) |1(7,69%) 12
(92,31%)
CT Scan Mild 0,23 0,20 0,25 0,24 0,18 -0,15
of CheS'[2 4 13 7
(16,67%) | (54,17%) | (29,17%)
Average
3(9,38%) 15 14
(46,88%) | (43,75%)
Severe
2 (7,41%) 12 13
(44,44%) | (48,15%)
Extremely severe
5 10 24
(12,82%) | (25,64%) | (61,54%)
ICU Yes 0,19 0,19 0,15 0,15 0,15 0,15
10 38 28
(13,16%) | (50,00%) | (36,84%)
No
10 22 31
(15,87%) | (34,92%) | (49,21%)
X Yes 0,04 0,04 0,21 0,21 0,21 0,19
g 3(8,33%)| 22 11
S (61,11%) | (30,55%)
§ No
E 17 38 48
= (6,66%) | (36,89%) | (46,6%)

Certain patterns were established using contingency
tables (crosstabulation) in the analysis of correlation
between categorical indicators of patients and mortality
(table 4).

The correlation between the gender of the patient
and belonging to groups 1 and 2 is weak, statistically
significant (table 4). The distribution of mortality rates
(“yes” and “no”) in the group of men corresponds to 31.68
and 68.32%, in the group of women — 10.53 and 89.47%
respectively. Therefore, the fatality rate is higher among
men. The correlation between the patient’s belonging to
groups 1 and 2 and subgroups of the categorical indicator
is not fundamental for indicators of DM, MI, CVA.

In all cases of the thoracic, cardiac surgery and control
groups the difference in survival in the subgroups did

not reach statistical significance in accordance with the
Gehan-Wilcoxon test (p > 0.05), which is explained by
the small number of patients in the subgroups.

Conclusions

When analyzing the indicators, it was revealed that
the number of fatal outcomes of patients of the thoracic
profile in conditions of a COVID infection is at a higher
level than that of patients of a cardiosurgical profile,
and in the infectious diseases department. Probably,
this has to do with the fact that coronavirus infection
affects the lungs to a greater extent, and in patients
of the thoracic profile (in particular, those who have
undergone resection interventions), the volume of the
lung parenchyma is initially reduced. This is confirmed
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Table 3

Summary table of the data of patients with lethal outcome and in control group (discharged patients)

Tabnuua 3

Hroroasi TabiMia TaHHBIX NAIMEHTOB IPYNIIbI € JIeTAJbHBIM HCX0I0M U KOHTPOJIBHOI IPyNbI
(BbINMMCAHHDbIE NAIIMEHTHI)

Fatal outcome yes Fatal outcome no
(n =36) (n=103) p
Age 64,47 58,11 0,01
Clinical characteristics
Sa0,, % 87,25 91,33 0,02
Sa0,, % 77,05 88,44 0,00
Laboratory indicators
Leukocytes,, 10%/1 10,99 7,11 0,01
Leukocytes,, 10%/1 27,1 12,5 0,00
Lymphocytes , 10%1 1,00 1,17 0,18
Lymphocytes ,, 10%/1 0,30 0,79 0,00
CRP, g/l 113,41 70,86 0,00
CRP,, g/l 190,59 81,45 0,00
LDH,, IU/ 719,17 476,21 0,00
LDH,, IU/ 1453,81 853,37 0,00
Ferritin , ng/ml 1181,08 590,25 0,00
Ferritin,, ng/ml 254331 816,65 0,00
Instrumental methods of examination
CT Scan of chest,, % 48,73 31,73 0,01
CT Scan of chest,, % 74,21 46,83 0,00
Hospitalization results
BD 14 13 0,54
ICU, % 12,97 8,83 0,03
Note: * p is the significance level of the Mann—Whitney U test
Ipum.: * p — ypoBeHb 3HAYUMOCTH KpuTepHss MaHHa— YUTHH
Table 4

Summary table of categorical values of patients with lethal outcome and in control group (discharged patients)

Tabnuua 4

HTrorosasn Taﬁ.l'[l/ll[a KaTeropuajbHbIX noka3sarteJjiell NanueHToB rpynibl € JIeTAJIbHbIM UCX0A0M
H KOHTpOJ’leOﬁ rpynnbl (B])ll'll/lcal-[l-[l)le l'lalIPIEHTbl)

Lol o(l:stcome Fatal outcome no Pearson’s y’ Peall'\;lt?:’s , | Phicoef- | Contingency | Spearman’s
)L (n=103) P X ficient coefficient | correlation
(n=36) p
Sex
female 4(10,53%) 34 (89,47%)
male 32 (31.68%) 69 (68.32%) 0,01 0,00 0,21 0.21 0.21
No
0, 0
DM, % 28 (25,93%) Les 80 (74,07%) 0,98 0,98 0,00 0,00 0,00
8(2581%) | 23 (74,19%)
No
0 0
ML % 28(25,23%) | 83 (74,77%) 071 07 -0,03 0,03 0,03
Yes
8(28,57%) | 20 (71,43%)
No
0 0
Stroke, % |2 (26,12%) L 99 (73,88%) 0,75 0,75 0,02 0,02 0,02
€S
1(20,00%) | 4(80,00%)
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particularly by the highest percentage of lethal outcomes
after pneumonectomy. In cardiac surgery patients,
after surgical interventions, there is no reduction in the
functioning lung parenchyma, which creates an additional
“reserve” for recovery. In addition, men predominate
among the patients of a thoracic profile and their survival
rate is lower in all groups, compared with that of women.
In patients transferred from the thoracic departments,
higher acute phase indicators were detected, which
demonstrates a more severe course of the viral infection
and the possible development of bacterial complications.
When analyzing the predictors of lethal outcome, the
following factors were identified: male gender and, in
general, a more severe course of a viral infection (low
saturation, a high percentage of lung lesions on CT,
more pronounced changes in laboratory screening). The
studied factors are associated with a large number of fatal
outcomes in thoracic and cardiac surgery patients. Among
the factors that do not affect the prognosis are diabetes
mellitus, stroke and myocardial infarction in history.
Thus, patients diagnosed with coronavirus infection
that developed after thoracic surgery had the most
unfavorable prognosis. The revealed patterns are of
interest for optimizing the routing of this category of
patients in order to prevent coronavirus infection.
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