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¢ Relevance. Verification of a new coronavirus infection (COVID-19) requires clear algorithms for the diagnosis
and treatment of patients, depending on clinical, laboratory and instrumental dates. Timely and informed deci-
sions on optimizing management tactics and prescribing proactive anti-inflammatory therapy before development
of a complete symptom complex life threatening conditions are needed in some cases.

Aim of the study. To analyze the course and outcomes of a new coronavirus infection, depending on the initial
characteristics of the patients and treatment options.

Materials and methods. A preliminary analysis of the case histories of 129 people hospitalized in the center for
treating patients with a new coronavirus infection at North-Western State Medical University n.a. I.I. Mechnikov
was made by random sampling. Among the hospitalized patients there were 67 men (51.9%), the average age was
57.9 *+ 16.4 years, 62 women (48.1%), and the average age was 60.2 + 13.6 years. During hospitalization, all patients
underwent standard clinical laboratory and instrumental examination, as well as determination of saturation (S,0,),
markers of the cytokine storm (CRP, ferritin, AST, D-dimer, fibrinogen, lymphocytes), compute tomography (CT)
of the lungs. The effectiveness and safety of therapy was evaluated by the outcome (recovery, death), as well as by
the presence of adverse events in the background of the therapy. Statistical processing of the research results was
carried out using the Statistica 12 for Windows application software package, the significance of differences between
the two relative values was evaluated using the Student ¢-test (¢ > 2, p < 0.05).

Results. Fatal outcomes were significantly more frequently recorded among patients of older age groups and
males. The presence of concomitant diseases such as obesity, diabetes mellitus, pathology of the cardiovascular
system was accompanied by more frequent fatal outcomes. That allows considering comorbidity as a risk factor
for severe course and poor prognosis of COVID-19. However, in general, in the presence of the indicated forms
of concomitant diseases, it was not possible to establish significant differences with the outcomes of COVID-19,
which may be due to an insufficient amount of patients. Predictors of fatal outcome was low values of saturation,
the presence of respiratory failure, a significant amount of lung tissue damage (CT-3-4), as well as high values
of CRP, ferritin, AST, D-dimer, neutrophilia, lymphopenia, thrombocytopenia. The use of anticytokine drugs (ACD)
in complex therapy can be considered a favorable predictor of outcome, which indicates the advisability of wider
use. The materials of the study allow not only a preliminary assessment of the course and effectiveness of complex
therapy using anticytokine drugs with COVID-19 in patients with comorbid diseases, but also to develop therapeutic
and diagnostic algorithms in patients of this category.

¢ Keywords: new coronavirus infection; SARS-CoV-2 (COVID-19); comorbidity; cytokine storm syndromes; data
analysis; therapy.
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¢ Axmyanvnocmo. s BepuuKaluy HOBOI KopoHaBupycHON uHekuuu (COVID-19) Heobxoamumo paspa-
60TaTh YeTKME aITOPUTMBI IO AMATHOCTMKE U JIEIEHMIO MALMEHTOB B 3aBUCKMOCTY OT KIMHUKO-Tab0PaTOPHBIX
Y MHCTPYMEHTA/IbHbIX JaHHBIX, a B psifie C/Iy4aeB INPMHUMATh CBOEBPeMEHHbIe M OOOCHOBAaHHbIE PeLIeHUs II0
ONTUMM3ALUMM TAKTUKM BeIEHN:A Y Ha3HAYEHMIO YIIPEX/IAoIell IPOTUBOBOCIIAINTENbHON TePaluy [0 MOsABIEHNA
IIOJTHOV K/IMHWYECKOI KapTUHBI )KU3HEYTPOXKAIOIIMX COCTOSHMIA.

IJenv uccnedoéanus — npoaHanM3MpPOBATh TeUeHNE U VICXOAbI HOBOJ KOPOHABUPYCHON MHEKIVN B 3aBUCK-
MOCTHM OT IIepBOHAYa/IbHbIX XapaKTePUCTUK IAIlIEHTOB U1 BAPMAHTOB JIEYEHNA.

Mamepuanot u memodvt. MeTofoM CIy4ailHOV BBIOOPKY IIpOBeeH IpefBapUTeIbHBIN aHaIN3 UCTOpuit 60-
ne3Helt 129 4yenoBeK, FOCIUTAIM3VPOBAHHBIX B LIEHTP IO JIeYeHMIO OObHBIX HOBOJ KOPOHABMPYCHON MHQEK-
uueit C3TMY um. V.M. MeunnkoBa. Cpeny rocnmTaausypOBaHHBIX HalMeHTOB ObUio 67 Myx4uH (51,9 %),
CpefHMIT BO3PACT KOTOPBIX cocTaBWa 57,9 + 16,4 roma, u 62 >keHiyHb! (48,1 %), cpenHMit BO3pacT KOTOPBIX ObLI
60,2 + 13,6 roa. Bcem manueHTaM Ipy TOCIUTANM3aLUY IPOBOAVIN CTAHJAPTHOE KIMHIKO-Ia00paTOpHOE U UH-
CTPYMeHTa/IbHOE 00CIIEj0BAHME, @ TAKXKE ONPee/Is/ NoKasaTey carypauuu (S,0,), conepxkarniue MapKepOB «1ii-
TOKMHOBOTO mtopMar» (C-peakTuBHOrO 6enka, peppuTnHa, acapraraMnHoTpancdepass, D-gumepa, pubpusore-
Ha, TMMQOLNTOB), BBIIOTHANN KOMIIBIOTEPHYIO ToMOrpaduio nerkux. 3¢ ¢eKTUBHOCTD 1 6€30I1aCHOCTD Tepanuy
OLIeHNMBA/IM I10 MCXOaM (BBI3OPOBJIEHIIE, TeTAIbHBIN), a TAKXKe 10 HATNYUIO HeXXellaTe/IbHBIX ABIEHNMI Ha GoHe
npoBeneHns Tepanuy. CTaTUCTUYECKYI0 00PabOTKY pe3y/nbTaToB MCCIEHOBAHMS BBIIOMHIIN C IPUMeHEHMeM T1a-
KeTa IIPUKIAfHBIX Iporpamm Statistica 12 for Windows, BocToBepHOCTb pasnm4umii fBYX OTHOCUTENIbHbIX BEMNYMH
oueHuBany 1o t-kpurepuio CreiofenTa (t > 2, p< 0,05).

Pesynvmamut. JleTanbHble KCXO[bI JOCTOBEPHO Yallle PETMCTPMPOBAIN Cpey NallyieHTOB CTapIINX BO3PACTHBIX
TPyIII U AL, MY>XCKOro nona. Hamuyne y manueHToB, IOCTYNIMBIINX B CTALIMOHAP, TAKUX COIYTCTBYIOLUINX 3a-
6oreBaHmIl, KaK OXKMpPeHIe, CaXapHBIil A1abeT, IaToNMorMs CepIeYHO-COCYUCTOI CUCTEMBI, ObIIO aCCOLMMPOBAHO
¢ 6ormee YacTBHIMM JI€TAIBHBIMM MCXOflaMM, YTO II03BOJIET pacCMaTpUBaTh KOMOPOMUZHOCTh KakK (aKTOp pucKa
TSDKEJIOTo TedeHus 1 HebnmaronpusaTHoro mporHoza COVID-19. OngHako B 11€/10M He Yaloch YCTaHOBUTD HOCTO-
BEPHBIX OT/INYMiI McxonoB y nanueHtoB ¢ COVID-19 u ykazaHHbIMK GOpPMaMU COIYTCTBYIOLINX 3a00IeBaHMIT OT
MICXOJJOB Y HMaLMeHTOB 6e3 COMyTCTBYIMX 3a00/IeBaHMIT, YTO, BO3MOXKHO, CBSI3aHO C HEJOCTATOYHOI BHIOOPKOI
MaIeHTOB.

[MpepukTOpamy HeOMArONPUATHOTO UCXO/A SIB/IAIOTC HU3KYeE 3HAYEHVsI CaTypaLiuy, AbIXaTe/bHasl HeJoCTaToY-
HOCTb, 3HAYMUTENbHBIN 00beM mopakeHus nerounoil Tkaum (KT-3-4) mpu mocTymieHuu B CTal[MOHAp, a TaKXe
BbICOKMe 3HaueHrss C-peakTMBHOro Oenka, geppuTuHa, acmaprarammHorpancdepasel, D-gumepa, HeiTpodu-
ne3, muMdoneHns, TpPOMOOIUTONEHNS. BIaronpuaTHHIM IPEUKTOPOM MCXOAA MOKHO CYUTATh MCIOTb30BaHMe
B KOMIIJIEKCHOJ T€paIlly aHTULMTOKMHOBBIX IIperapaToB. MaTepuaibl ICCIe0OBaHNsA II03BO/IAIOT HE TOIBKO IIPefi-
BapUTE/IbHO OLIEHUTb OCOOEHHOCTU TedeHMs U 9P eKTMBHOCTb KOMIIEKCHOI Tepamuy ¢ IpYMeHeHNeM aHTH-
LUTOKMHOBBIX IpemnaparoB npu COVID-19 y maiueHToB ¢ KOMOPOMAHBIMY 3a00/I€BAHMAMM, HO U pa3paboTaTh
7e4eOHO-AMarHOCTUYeCKIe a/ITOPUTMBI.

¢ KiroueBble ctoBa: HoBasg KopoHaBupycHas nHpek1ms; SARS-CoV-2; COVID-19; KoMOp6MAHOCTD; LIUTOKM-
HOBBIJI IITOPM; aHTULMTOKMHOBBIE TIpenapaThl; 3pGeKTUBHOCTD TePAIA.
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Introduction

The rapid spread of a new coronavirus
infection (coronavirus disease 2019, COVID-19)
is creating unprecedented challenges for public
health worldwide. They are associated not only
with the infection itself, but also with the need for
emergency reorganization of the medical service,
the lack of effective antiviral drugs, the need for
timely use of drugs to stop the cytokine storm,
and effective treatment of comorbidity.

In 2019, a local breakout of a coronavirus
disease (COVID-19) in China caused by the new
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) coronavirus has rapidly develo-
ped into a pandemic with more than 10 million
infected (officially 7,941,791 people as of June 17,
2020), and billions of people are forced to
apply special anti-epidemic measures. In some
cases, COVID-19 infection is characterized by
the development of various life-threatening
conditions (pneumonia, severe acute respiratory
distress syndrome [ARDS], sepsis) [1].

Coronaviridae is a family of ribonucleic acid
(RNA)-containing viruses (riboviruses) that can
cause both mild forms of acute respiratory infec-
tion and SARS. Four coronaviruses (HCoV-229E,
HCoV-0C43, HCoV-NL63, and HCoV-HKU1)
are known to persist, which causes acute respi-
ratory viral infections and mild and moderate
upper respiratory tract damage. SARS-CoV-2 is
a single-stranded RNA-containing virus, presum-
ably a recombinant between a bat coronavirus
and an unknown coronavirus [2].

SARS-CoV-2 enters through the epithelium
of the upper respiratory tract and epithelial cells
of the stomach and intestines, where the virus
later penetrates into target cells of the respiratory
system, heart, esophagus, kidneys, bladder,
ileum, and central nervous system, which have
angiotensin-converting enzyme type II receptors.
COVID-19 is primarily a respiratory tract
infection, and a mild form of acute respiratory
viral infection occurs in 80% of cases. However,
data indicate that this form of pathology should
be considered as a systemic disease affecting
the cardiovascular, respiratory, gastrointestinal,
neurological, hematopoietic, and immune
systems [3-5].

A significant proportion of patients with
COVID-19 develop severe respiratory fai-
lure (RF), the main pathogenetic mechanism of
which is inflammatory edema, leading to various
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degrees of lung atelectasis, resulting in impaired
ventilation-perfusion and the formation of an
intra-pulmonary shunt. In addition, lung micro-
thrombi, which cause heart attacks and ineffec-
tive ventilation, can possibly develop [5, 6].

COVID-19 is also fatal because mortality from
chronic somatic diseases increases significantly
during the pandemic, especially in the group of
comorbid patients. Elderly patients have the most
severe forms with rapid progression of lower
respiratory tract damage, pneumonia, acute RE
ARDS, sepsis, or septic shock [5-8]. For example,
epidemiologists at the Centers for Disease
Control and prevention analyzed 4226 cases of
COVID-19 in the United States for significant
outcomes, such as hospitalization, being in the
intensive care unit, and death. A prominent effect
of age (especially 260 years) on mortality has
been shown [9].

Among cardiovascular diseases, arterial
hypertension (approximately 15%), myocarditis
(approximately 10%), and coronary heart disease
(approximately 2.5%) are the most common.
Patients with COVID-19 and cardiovascular
disease have a high risk of developing severe
ARDS and death [4, 7].

Diabetes mellitus (DM) 1is considered to
be a risk factor for worsening the course and
development of severe forms of COVID-19,
as well as an increase in fatalities. The risk of
developing severe forms, according to various
sources, ranges from 9.2% to 16.2% and depends
on the age (elderly patients have the highest
risk), the presence of other diseases (patients
with concomitant serious chronic heart and lung
diseases), and control of glycemia (high risk with
poor control, a long history of diabetes, vascular
complications). The risk of nephritic and cardiac
complications is increased, especially with
vascular complications as a result of DM [5-7].

Typical signs of SARS-CoV-2 infection are
fever and respiratory symptoms. However, many
infected people also experience gastrointestinal
disorders, such as diarrhea, vomiting, and
abdominal pain. SARS-CoV-2 RNA is found in
scrapings and smears from the rectum, as well as
in fecal samples of some patients [6, 7].

In addition to gastrointestinal symptoms, pa-
tients with COVID-19 may seem to have cytolytic
syndrome, which indicate liver damage. High ac-
tivity of alanine aminotransferase (ALT) and as-
partate aminotransferase (AST) was recorded in
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14%-53% of patients during the disease, whereas
the bilirubin level slightly increased. The me-
chanism of liver damage is not fully understood,
although the direct cytopathic effect of the SARS-
CoV-2 virus on hepatocytes is considered because
the virus can bind to cholangiocytes and hepa-
tocytes via the angiotensin-converting enzyme
of the type II receptor and lead to hepatocyte
damage. In addition, the cause of liver damage
may be immune inflammation or a systemic in-
flammatory reaction, especially in the case of
a cytokine storm, as well as drug-induced liver
damage [3, 8].

Elderly patients with severe comorbidities
have the most severe progression of COVID-19,
but young people without chronic diseases may
also have potentially fatal complications, such as
rapid myocarditis and disseminated intravascular
coagulopathy (DIC) [8-10].

The proposed mechanisms of the development
of a multiple organ failure are multifactorial and
include hypercoagulation with the formation of
blood clots in both micro- and macrocirculatory
channels. The development of DIC is a serious
predictor of death (occurring among 71.4% of
patients with a fatal outcome and among 0.6% of
survivors) [11, 12].

One of the main pathogenic features of
COVID-19 is intense inflammation caused
by severe ARDS with the development of an
unregulated immune response (cytokine release
syndrome, cytokine storm syndrome) in the most
severe cases [13].

Thus, a pathological study of patients with
COVID-19 infection complicated by acute RF
revealed not only an activation of cytotoxic
T-lymphocytes, but also an irritation of the
humoral link of the immune system with
hyperproduction of interleukin-6 (IL-6). In this
regard, inhibition of IL-6, as well as the Janus
kinase system, might be effective in the treatment
of patients with severe COVID-19 infection.
However, randomized studies are needed to
confirm this assumption [14].

Currently, considering the data of real clinical
practice, many questions arise about the features
of the course of COVID-19, depending on sex and
age, the presence of various concomitant diseases,
and the choice of the most effective treatment
methods, depending on clinical and laboratory
data and computed tomography (CT) findings of
lung damage. The search of the most informative
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predictive markers of COVID-19 for comorbid
patients is equally important. In this regard, it
is necessary to study the features of screening,
prevention, diagnosis, clinical manifestations,
and treatment of COVID-19.

This study aimed to analyze the course, ef-
fectiveness of therapy, and outcomes of a new
coronavirus infection, depending on the charac-
teristics of patients, clinical, laboratory and in-
strumental data, and treatment options.

Materials and methods

A random sample was used to perform a pre-
liminary analysis of the medical history of pa-
tients with confirmed COVID-19 infection who
were hospitalized in Covidcenter from May 5,
2020 to June 1, 2020. The mean age of the pa-
tients was 59.0 + 15.1 years. The study included
67 men (51.9%) and 62 women (48.1%) with
a mean age of 57.9 + 16.4 and 60.2 + 13.6 years,
respectively (age differences are not reli-
able). All patients with COVID-19 infection
were hospitalized at Peter the Great Clinic of
the Mechnikov Northwestern State Medical
University (264 beds were repurposed, including
24 intensive care units).

All patients underwent multispiral CT of the
lungs during hospitalization. The severity (vo-
lume, area, extent) of lung damage of patients
with suspected/known COVID-19-related pneu-
monia was assessed using an empirical visual
scale by determining the approximate volume of
compacted lung tissue in both lungs [15]:

— absence of characteristic appearances — CT-0;

— minimum volume/prevalence <25% of lung
volume — CT-1;

— mean volume/prevalence of 25%-
volume — CT-2;

— significant volume/prevalence 50%-75% of
lung volume — CT-3;

— subtotal volume/prevalence >75% of lung vo-
lume — CT-4.

All patients underwent pulse oximetry with
§,0, measurement to detect RF and evaluate
tﬁe severity of hypoxemia. Patients with signs of
acute RF (§ O, <90% according to pulse oximetry
data) were additionally examined for gas com-
position of arterial blood with the determination
of p,0, and p,CO, [16, 17].

The standard clinical examination included
a clinical blood test, a general urine test,

50% of lung
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a blood test to determine the level of C-reactive
protein (CRP), creatinine, urea, glucose, total
protein, ferritin, troponin, D-dimer, AST activity,
ALT with evaluation of the coagulogram, and
electrocardiogram tracing.

The effectiveness of the therapy was eva-
luated by outcomes (recovery, death) and the
presence of recorded adverse events during
therapy.

The research results were statistically analyzed
using Statistica 12 for Windows software
package, with the evaluation of a coincidence
of distributions of quantitative indicators to
the normal law, determination of mean values,
mean of a square deviation, variation range, and
maximum and minimum values. The Pearson
criterion x* was applied to study the relationship
between qualitative characteristics. The exact
Fischer criterion was used if the assumption of
expected frequencies is violated (if there is at
least one value <10 in 2 x 2 tables and >25% of
such values in multifield tables). Quantitative
indicators with a distribution close to the normal
law are represented as M + o, where M is the
mean value, and o is the standard deviation.
The reliability of the differences between the two
relative values was evaluated using the Student
t-criterion (t > 2, p < 0.05).

Results and discussion
Characteristics of patients: a clinical picture

The clinical picture was dominated by symp-
toms of intoxication and RE At the time of
hospitalization, 119 patients (92.2%) had fever.
Most of the patients (76.5%) had high-grade fe-
ver, and 28 patients (23.5%) had low-grade fever.
The mean duration of the fever during hospita-
lization was 7.7 + 3.7 days.

Analysis of data on the presence and severity
of RF at admission showed that 8 patients
(6.3%) did not have RE 41 patients (32%) had
grade I RE, 36 patients (28.16%) had grade II RE,
and 43 patients (33.6%) had grade III DN.

Sex differences in some clinical and labora-
tory indicators were shown. Thus, at admission,
the saturation index (S,0,) was significantly
lower for men (89.4 +7.6), than for women
(91.8 £4.8) (t=2.14, p=0.034). Similar dif-
ferences in the indicator remained at discharge
(t=294, p=0.004). In addition, the ferri-
tin level in men during hospitalization was
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B Fluoroquinolones

B Aminopenicillins

DTOPXMHOAOHBI AMMHONEHULIMAAMHBI
Cephalosporins Macrolides
LlecharocriopuHbi Makpoanabi

Fig. 1. Antibacterial drugs prescribed before hospitalization

Puc. 1. AnTubGaxTepmanpHble IIperaparbl, Ha3HAuYCHHBIE
Ha JIOTOCIIMTATbHOM 3Talle

significantly higher (t=-2.87, p =0.005) than
that in women.

Before hospitalization, 52 patients (40.3%)
received antibacterial therapy. The vast majority
of patients (Fig. 1) were prescribed macrolides
(43%), and the rest were prescribed aminopeni-
cillins (23%), fluoroquinolones (20%) or cepha-
losporins (14%).

The analysis of the frequency of occurrence
of comorbidity in the studied group of patients
(Fig. 2) showed that 87 patients (67.4%) had pa-
thology of the cardiovascular system, with ische-
mic heart disease, hypertension, and combination
of ischemic heart disease and hypertension were
found in 34 (26.4%), 86 (66.7%), and 33 patients
(25.6%), respectively. Based on the literature, DM
and obesity are risk factors for severe COVID-19
infection. In the study group, type 1 DM and
obesity were noted in 30 patients (23.3%) and
44.2% of patients, whereas the first-, second-, and
third-degree obesity was observed in 30 (23.2%),
15 (11.6%), and 12 patients (9.3%), respectively.

Based on CT data on the severity of lung
damage, the patients were divided into four
groups. Lung damage with CT-3 and CT-4 was
observed in 58% of patients (Fig. 3).

Data on the presence of RF depending on the
lung damage on CT are interesting (Fig. 4). Thus,
only CT-1 or CT-2 lung damage was detected on
CT in patients with no RF during hospitalization.
Almost all patients (86.1%) with grade III RF had
CT-3 or CT-4 (the volume of the lesion is >50%).
However, the volume of lung lesion according to
CT data may be CT-1 or CT-2 even in the absence
of RE
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History of other significant diseases

Apyrie 3Haunmble 3a60AeBaHMS B aHaMHE3e
Blood diseases

3aboaeBaHuns KpoBH

Significant liver diseases

3HaunMble 3a60AeBaHMS NeveHK
Inflammatory bowel disease

BocnaanTeabHble 3a60AeBaHMS KMLIEUHNKA
Rheumatological diseases
Peematorornyeckue 3aboresarms

Kidney disease

3aboaeBaHus noyek

Cirrhosis

Linppo3 neuenu

Bronchial asthma

bpotHxuarbHas acTma

Chronic obstructive pulmonary disease
XpoHuueckas 0OCTPYKTMBHAs OOA€3Hb AETKMX
Vascular “catastrophes”

CocyamcTble «KaTacTpodbiy

Oncology

Onkonorus

Obesity

Oxupenne

Diabetes

CaxapHbift Anabet

Combination of coronary heart disease and arterial hypertension
CoueTaHue HleMUUecKon BOAE3HM CepALIa M MUMNEPTOHMYECKON BOAE3HM
Coronary heart disease

Miwemnyeckas 6oAe3Hb cepala

Arterial hypertension

[MnepToHnyeckas 6oaesHb

Diseases of the cardiovascular system
3aboAeBaHUs CEPAEHHO-COCYAUCTON CUCTEMBI

Fig. 2. The structure of concomitant pathology
Y

Puc. 2. CTpyKTypa COmyTCTBYIOILIEll aTOIOTMNI

Therapeutic approaches for COVID-19

All patients with a high risk for bacterial su-
perinfection on the background of immunosup-
pressive therapy were treated with antibacterial
therapy (respiratory fluoroquinolones, cephalo-
sporins of III and IV generations, carbapenems,
linezolid, etc.). The use of antibacterial therapy

15; 12%

39; 30%

m CT-1/KT-1 m CT-2/KT-2 m CT-3/KT-3 CT-4 / KT-4

Fig. 3. Distribution of patients depending on the degree of
lung involvement (CT)

AN

Puc. 3. PacmperniesieHne MmaiyeHTOB B 3aBUCUMOCTU OT
KOMITBIOTEPHO-TOMOTPady4ecKoil KapTUHbI MOPasKeHNs
JIeTKMX
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in hospital conditions in only 48.8% of patients is
explained by the use of this type of therapy in the
pre-hospital stage (40.3%, n = 52). The choice of
the antibiotic and method of injection was based
on the severity of the condition, the presence of
concomitant diseases, and the results of micro-
biological diagnostics.

Blood clotting disorders could develop be-
cause of severe life-threatening cytokine release
syndrome.

The initial stages of the disease are character-
ized by hypercoagulation without signs of con-
sumption and DIC, which was the basis for the
prophylactic or therapeutic use of anticoagulants
(low-molecular-weight heparins) in 100% of pa-
tients.

Fig. 5 shows the frequency of the use of various
groups of drugs during treatment in a hospital.

When clinical and laboratory signs of a cyto-
kine storm appeared, pathogenetic therapies were
used, including anticytokine drugs (ADCS) —
IL-6 receptor blockers and Janus kinase in-
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hibitors, as well as glucocorticosteroids (GCS).
Currently, clinical studies of the effectiveness
and safety of ADCS and GCS in COVID-19
are ongoing. However, according to the tempo-
rary guidelines of the Ministry of Health of the
Russian Federation, the appointment of GCS can
be a means of blocking the synthesis of a wide
range of proinflammatory mediators, an increase
in the concentration of which is associated with
the development of ARDS and sepsis. The regula-
tory documents specifically emphasize the inex-
pediency of prescribing GCS to all patients with
COVID-19. The above factors were the basis for
using GCS and ADCS in 45% and 38% of pa-
tients, respectively.

A sudden increase in clinical appearances after
1-2 weeks after the disease started (appearance
or increase of RE decline in saturation), the
continuing or newly emerging febrile fever, severe
lymphopenia in the blood test, a significant
increase of D-dimer (>1500), or rapid growth
and/or increased CRP levels >75 mg/l, and
interstitial lung disease on CT were considered
as signs of cytokine storm and ARDS [17].
The analysis of the main markers of cytokine
storm showed that the CRP and ferritin levels
and severity of lymphopenia increased with
the increasing severity of lung damage on CT
(Table 1), which allows predicting the volume of
lung damage depending on the values of these
laboratory parameters.

To suppress cytokine storm and as a preemptive
anti-inflammatory therapy, ADCS were used:
tocilizumab and sarilumab monoclonal antibodies
to the IL-6 receptor, as well as reversible inhibitors
of Janus kinases 1 and 2 (JAK1 and JAK2) —
baricitinib and GCS [17]. In the absence of an
effect from the Janus kinase inhibitor, the patient

Table 1/ Tabamua 1
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Fig. 4. The volume of lung damage according to CT data,
depending on the degree of respiratory failure

W

Puc. 4. O6beM mopakeHns nerkux (IO JaHHBIM KOMIIBIO-
tepHoit ToMorpadun — KT) B 3aBMCHMOCTU OT CTelleHN
IbIXaTeNbHOI HegocTarouHocTy (JJH)

i %
Anticoagulants

AHTH KOaryAsHTbI 100

Antibiotics

AHTUOMOTUKM 48.8

Anticytokine drugs

AHTUUMTOKMHOBbIE npenaparsbl 38

Glucocorticosteroids

[ AIOKOKOPTUKOCTEPOUABI 45

Fig. 5. The use of different classes of drugs at the hospital
stage

W

Puc.5. IlpumeHeHue JeKapCTBEHHBIX IpemapaTos (10
KJIaccaM) B CTaljMoHape

Laboratory markers of cytokine storm depending on lung CT data
AaGopaTtopHble MapKepbl LUTOKMHOBOTO WITOPMA B 3aBUCUMOCTH OT AQHHBIX KOMITBIOTEPHOM TOMOTPAgIMM AETKMX

Parameter ngnrii);fpl:t';gd (tlsng‘:azisyed Mean Mean root mean square error
Ferritin 3 921.5 149.2
4 1092.8 149.8
C-reactive protein 3 99.1 7.8
4 145.9 19.1
Lymphocytes 3 1.6 0.3
4 0.9 0.09
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Fig. 6. Frequency of use of various anti-cytokine drugs
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Fig. 7. The frequency and structure of adverse events in the
use of anticytokine drugs
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Fig. 8. Outcomes of the disease depending on gender
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Puc. 8. MCXOJ.II)I 3a00/1eBaHMA B 3aBUCUMOCTH OT TIOTa
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was transferred to monoclonal antibodies to the
IL-6 receptor.

ADCS were administered in 49 patients
(38.0%), and sarilumab was prescribed most fre-
quently (in 57% of cases) (Fig. 6).

The development of adverse events was evalu-
ated using ADCS. The frequency and structure of
the most frequent laboratory adverse events are
shown in Fig. 7. Cytolytic syndrome was consi-
dered the most frequent laboratory adverse event,
which was detected in 61% of patients (30 pa-
tients), whereas in most cases (73.3%), cytolysis
was <5 upper limits of the norm.

Disease outcome

The outcomes of the disease (recovery, death),
depending on age, sex, characteristics, presence of
concomitant diseases, and clinical and laboratory
indicators, were analyzed.

The mean age of the patients who reco-
vered and those who died was 56.5 +14.6
and 67.6 £ 13.2 years, respectively (f=-3.56,
p =0.00005).

A link was found (Fig. 8) between sex and di-
sease outcome (Fisher exact criterion, p = 0.02530;
Pearson x? p =0.03110). Thus, 48 of 67 men
(71.6%) were discharged, and 19 (28.4%) had
a fatal outcome. Of 62 women, 54 (87.1%) were
discharged, and 8 (12.9%) had a fatal outcome.

A number of authors point to the high fa-
tality and more severe course of COVID-19 in
the presence of comorbidity in patients, par-
ticularly DM, obesity, etc. No reliable link was
found between coronary heart disease, DM, and
fatal outcomes in our study (Fig. 9 and Table 2)

Obesity grade 3
Oxupenue [l crenenn

Obesity grade 2
Oxupenue Il ctenenn

Obesity grade 1
OxupeHue | crenenn

Overweight
M3bbITOUHAst Macca TeAa

Normal body weight

Hopma \
0 20 40 60 80 100 %
M Recovered Died
BbisaopoBaeHue AeTaAbHbI UCXOA

Fig. 9. Outcomes of the disease depending on body mass index
SOOI

Puc. 9. Vicxonpbl 3a60neBaHMs B 3aBUCHMOCTY OT MHIEKCA
MaccChl Tena
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Table 2 / Tabaumua 2

Analysis of the outcomes of hospitalization of patients with COVID-19 depending on the comorbidity
AHaAM3 MCX0A0B rocnutasusaumm B ceazn ¢ COVID-19 B 3aBMCMMOCTH OT COMYTCTBYIOWEN NAaTOAOTMM

Comorbidity Recovery Fatality Existence of a link

CHD No 83.2% 16.8% X’ Pearson, p = 0.05641;
Yes 67.7% 32.3% FEL p=005124

HBP No 83.7% 16.3% X’ Pearson, p = 0.35850;
Yes 76.7% 23.3% FEL p=0.24840

DM No 80.8% 19.2% x? Pearson, p = 0.37798;
Yes 73.3% 26.7% FEL p=0.26075

Note. CHD, coronary heart disease; HBP, high blood pressure; DM, diabetes mellitus; FET, Fisher exact test.

Table 3 / Tabanua 3

Significance of differences in laboratory test results depending on hospitalization outcomes
Pe3yAbTaThl AaDOPaTOPHBLIX NAPAMETPOB, AOCTOBEPHO PA3AMHAIOMMECS B 3aBUCHMOCTH OT MCXOAOB FOCTIMTAAM3ALIMM

Index I\?ean value Mean value t-indication p
recovery) (fatal outcome)
C-reactive protein 68.78 + 52.85 150.3 £ 90.0 -6.03488 0.000000
Ferritin 873.48 £ 844.70 1438.5 £ 1101.3 -2.55339 0.012194
Aspartate aminotransferase 62.13 +41.78 88.0 £ 83.3 -2.01792 0.046450
Neutrophils 5.02 £5.83 79+5.0 -2.30741 0.022663
Lymphocytes 1.54 £ 1.70 09+0.9 1.99522 0.048176
Platelets 248.53 + 87.21 206.6 = 118.3 2.04770 0.042667
D-dimer 0.85+1.51 40+3.2 -6.62573 0.000000
Table 4 / Tabanua 4
Average S0, values for different hospitalization outcomes
Cpeanue 3Hauenmst S,0, MPH Pa3AMUHBIX HCXOAAX FOCMIMTAAM3ALIMKM
e | e | et :
Admission 92.05 + 4.84 85.1+8.38 5.46293 0.000000
Discharge 97.39 + 1.87 824 +11.7 12.33664 0.000000

(p = 0.378). However, it drew attention to the
fact that in patients with the above-mentioned
concomitant pathology, fatal outcomes were re-
corded more often, which allowed us to consider
this comorbidity as a risk factor for severe disease
and an unfavorable prognosis.

In cases of fatal outcome in our study, the
mean values of indicators, such as CRP, ferritin,
AST, D-dimer, and neutrophils, were significantly
higher than normal, and lymphocyte and platelet
counts were significantly lower than normal
values (Table 3). Thus, these indicators can be
considered as predictors of an adverse outcome.
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Based on the results of pulse oximetry (S,0,),
patients with an unfavorable outcome had signifi-
cantly lower S O, values at admission compared
with those who recovered (Table 4); thus, this
indicator can also be used as a predictor of an
unfavorable outcome.

A relationship was found between severity
of pulmonary involvement based on CT and
disease outcome (Pearson x% p =0.00007).
Thus, all patients with minimal lung changes
on CT (CT-1) recovered, but the proportion of
patients with an adverse outcome progressively
increased as the volume and prevalence of lung
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Died
AeTaAbHbIM UCXOA
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BuizaopoBaeHne
Fig. 10. Outcomes of the disease depending on the volume
of lung damage (according to CT)

Puc. 10. Vicxonpl 3aboeBanus B 3aBUCUMOCTY OT 00beMa
HOpaKkeHUs! JIeTKuX (II0 KOMIBIOTEPHO-TOMOrpadude-
CKVIM JJAHHBIM )

damage increased, and the mortality rate was
52% in cases of subtotal lung damage (CT-4).
The results obtained (Fig. 10) suggest that the
severity of lung damage based on CT is the

Table 5/ Tabanua 5

most important predictor of adverse outcome of
COVID-19.

At the next stage of the study, the disease out-
comes were analyzed depending on the antibac-
terial therapy (Table 5). The number of deaths
was significantly higher in the group of patients
administered with levofloxacin (p = 0.03192).
However, for confirmation, a more detailed study
should be conducted on the influence of risk fac-
tors, such as age, cardiovascular pathology, DM,
etc., on mortality in this group of patients.

Based on the ADC variant used, ADC therapy
was significantly accompanied by a decrease in
mortality. Thus, all 17 patients prescribed with
baricitinib recovered, although the introduction
of a powerful IL-6 inhibitor, such as sarilumab,
had a fatal outcome in 14.29% of the examined
patients (Table 6).

Table 7 shows the statistics of the use of
different types of ADC for different volumes of
lung damage. Baricitinib was used in milder cases
(CT-1-3), 71.5% of patients with CT-3-4 were
prescribed sarilumab.

Analysis of hospitalization outcomes depending on antibiotic therapy
AHaAM3 MCXOAOB FOCMIMTAAM3ALMM B 3aBUCMMOCTH OT aHTMGAKTEPUAABHOM Tepanu

Antibacterial therapy Recovery Fatal outcome The existence of a link
Azithromycin Not prescribed 77.5% 22.5% X2 Pearson, p = 0.65550;
Prescribed 80.7% 19.3% FEL p=041167
Amoxiclav Not prescribed 83.6% 16.4% X Pearson, p = 0.17416;
Prescribed 83.6% 16.4% FET, p=0.12672
Levofloxacin Not prescribed 83.6% 16.4% X’ Pearson, p = 0.03192;
Prescribed 73.8% 26.2% FEL p=0.03350

N o te. FET, Fisher exact test.

Table 6/ Tabanua 6

Analysis of hospitalization outcomes depending on the anticytokine drug
AHaAM3 MCXOAOB FOCMMTAAM3ALMM B 3aBUCHMOCTH OT MPUMEHEHHBIX AHTMLIMTOKMHOBBIX Npenaparos

Anticytokine drugs Recovery Fatal outcome The existence of a link
ACD Not prescribed 72.50% 27.50% X’ Pearson, p = 0.01909;
Prescribed 89.80% 10.20% FEL p = 001464
Baricitinib Not prescribed 75.89% 24.11% x? Pearson, p = 0.02281;
Prescribed 100.00% 0.00% FEL p = 001355
Sarilumab Not prescribed 77.23% 22.77% X Pearson, p = 0.954;
Prescribed 85.71% 14.29% FEL p=0435

Note. ACD, anticytokine drugs; FET, Fisher exact test.
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Table 7 [ Tabanua 7

The number of cases of prescribing an anticytokine drug depending on the severity of the disease according to CT data
KoAnuecTBo cAyyaeB Ha3HaueHMsi aHTMLIMTOKMHOBBIX MpenapaToB B 3aBUCMMOCTH OT TSHKECTH 3a00AeBaHMs

M0 KOMMbIOTEPHO-TOMOTPachHYECKHMM AAHHBIM

Volume of the lesion on computed tomography
Anticytokine drugs Total
1 2 3 4
Baricitinib Quantity 1 6 10 0 17
Partin ADC, % 5.9 353 58.8 0.0 100.0
Sarilumab Quantity 1 7 12 8 28
Part in ADC, % 3.6 25.0 42.9 28.6 100.0

Note. ACD, anticytokine drugs.

However, further research is needed on the
effectiveness of various ADC depending on the
timing of the disease, duration of signs of cytokine
storm, initial characteristics of the somatic status
of patients, and the choice of doses and ADC
prescribing schemes.

Conclusion

The results obtained allowed us to draw
a number of conclusions that can be considered
preliminary.

First, fatalities were significantly more frequent
among older age groups and in men.

Second, the mortality rate increased in
patients with COVID-19 who had comorbidities
(coronary heart disease, hypertension, DM, and
obesity), which makes it possible to consider
comorbidity as a risk factor for a severe course
and unfavorable prognosis of COVID-19. At the
same time, the considered comorbidities in the
general group of examined patients did not
significantly affect the outcomes of COVID-19,
which may be due to a small sample of patients
included in the analysis.

Third, the predictors of an adverse outcome
are low values of saturation, presence of RE
a large volume of lung tissue damage based
on CT (CT-3-4) at admission, high levels of CRP,
ferritin, AST, D-dimer, neutrophilosis, lympho-
penia, and thrombocytopenia. A favorable pre-
dictor of the outcome of the disease are use of
ADC that indicates the possibility of wider use
of anticytokine therapy in the complex treatment
of pneumonia caused by COVID-19 of medium
and moderate severity.

This study allowed us not only to pre-evaluate
the features of the course and effectiveness of

Tom 12 ¢ N2 2 + 2020

complex therapy for COVID-19 for patients with
comorbid diseases, but also to open up prospects
for a more detailed search for effective predictors
of the course and outcomes, the development of
therapeutic and diagnostic algorithms, and for
the rational use of existing and innovative ACD
for patients in this category.
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