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Abstract. Over the past two decades the world community has been shocked by the three largest
coronavirus pandemics, each of which, despite the similarity of clinical symptoms in many aspects,
has its own differences. This fact significantly complicates the diagnosis and treatment of new
virus strains, which leads to a forced delay in early diagnosis and treatment of the disease, as well
as the impossibility of suppressing the epidemic at the initial stages of its development.

The article presents the clinical case of a complicated course of a new coronavirus infection —
COVID-19 from the practice of a pulmonologist. There is data on the tactics of managing the
patient until the visit to the pulmonologist. Minor changes are observed only in the auscultatory
picture among physical data. Certain changes in laboratory and instrumental parameters are noted
during the treatment of the patient. An important role in the diagnosis of the disease was played by
the methods of enzyme immunoassay and polymerase chain reaction, as well as spiral computed
tomography (SCT) of the chest, which made it possible to detect lesions, diagnose excessive
consolidation (formation of pneumofibrosis) and its regression in dynamics against the background
of active treatment. Spirometry made it possible to assess lung function over time. In the treatment
were used drugs with anticoagulant and anti-fibrotic activity (new oral anticoagulants — apixaban
(Eliquis®), a polyenzyme drug — Wobenzym® and enzyme - bovgialuronidase azoxymer
(Longidaza®)), together with a set of antioxidant vitamins and minerals, and there was an
improvement in lung function.

The scientific community is carrying out a large-scale work to find new approaches in the treatment of
coronavirus infection (COVID-19), however, the majority of the developed diagnostic and treatment
methods are currently under study, while an ordinary doctor needs to prescribe a suitable therapy for a
patient here and now.
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AHHOTAIHUSI. 32 MMOCJIEIHUE JIBA JICCSITUIICTHSI MUPOBOE COOOIIECTBO MOTPSACIIN TPH KPYITHEHIITNE TTaHISMHUH
KOpOHABUPYCHOW MH(EKINH, KaXKIast U3 KOTOPBIX, HECMOTPS Ha CX0XKECTh KIIMHUYECKOH CUMITTOMATHUKH BO
MHOTHX acCIleKTaX, MMEeT COOCTBEHHBIC XapaKTepHbIe OTIMYMA. DTOT (DaKkT 3HAYUTENBHO 3aTPYAHSET
JIMAarHOCTHKY W JICYCHWC BHOBb BBUIBJICHHBIX IITAMMOB BHPYCOB, YTO HPHBOIUT K BBIHY)KICHHOMY
MPOME/IJICHUIO B OTHOIIICHUH pPaHHETO OOHAPY)KEHHS U Teparuu 3a00JIeBaHus, a 3HAYUT U HEBO3MOYKHOCTH
HO/IaBJICHUS BCIIBIIIKH AITUIEMUYECKOr0 MaciiTada Ha HAa4aJlbHBIX CTaIHsX €€ Pa3BUTHSL.

B crarpe npencrapieH KIMHAYECKHH CITydaii OCIIOKHEHHOTO TEUYeHHsT HOBOM KopoHaBupycHoi mHpekmm COVID-
19 13 npaxTHKK Bpava-IyJpMoHoNora. VIMeloTest JaHHbIe O TAKTHKE BECHHS MAlleHTa 10 MOMEHTa OOpaIeHHsI.
Cpemu (hVBUKATBHBIX TAHHBIX HE3HAYWTEIBbHbIE M3MEHEHHsT HaOITFOIAl0TCS TONBKO B ayCKyJIbTATUBHOW KapTuHe. B
XO7Ie JICUEHVs! TIAIMEHTa OTMEYAIOTCS BBIPYKSHHBIE N3MEHEHHS JJaA00paTOPHBIX M MHCTPYMEHTATBHBIX TTOKA3aTeNeH.
BaxxHyto ponb B MAarHOCTHKE 3a00NIEBaHUS CBHITPATA METOABI MMMYHO(EPMEHTHOTO aHAIM3a ¥ MOJMMEpPa3HOH
LIETTHOM PeaKIIvy, a TAkKe crimpasibHast KoMibrotepHas Tomorpadus (CKT) opraHoB rpy/IHOM KIISTKH, TIO3BOJIUBIIIAS
OOHAPYXUTH OYark IOPKEHNS, THarHOCTHPOBATh M30BITOYHYIO KOHCOMMIAIMIO ((popMupoBaHre THEBMO(HOpO3a)
U ee perpecc B IMHaMUKE Ha ()OHE aKTHBHOTIO JieueHHs. B yieuenny ObUM mprUMeHeHBI Mpenapathl, 00J1aJaromme
AHTUKOATYJIIHTHOM W TPOTUBO(MOPO3HON aKTUBHOCTHIO (HOBBIM OpallbHBIM AHTHUKOATYJISIHT — aluKca0aH
(«OmukBrcy ®), momupepMmeHTHbIH mpenapar — BoOsH3MM® 1  ¢epmeHT boBruanmypoHumaza asokcuMep
(Jlonrnnaza®)), Ha (oHe NpHUMEHEeHHs] KOTOPBIX, COBMECTHO C HAaOOpOM aHTHOKCH/IAHTHBIX BUTAMUHOB U
MHHEPAJIOB, HAOMIOAIOCH YITyHIIIEHHE JIETOYHON (DYHKIIHHL.

Hay4noe coo0riecTBo BeieT MacTabHy o padoTy 10 TIOMCKY HOBBIX ITOJXOJIOB B JICYCHHN KOPOHABHPYCHOM
uadexkmmn  (COVID-19), ompako ocHOBHas TipoOiieMa 3aKIFOYaeTcsi B TOM, YTO OONBIITMHCTBO
pa3pabaThIBaeMbIX METOJIOB IMATHOCTUKH U JICYCHHUS B HACTOSIIMIA MOMEHT HAaXOJISTCS Ha CTaJIMN M3YyUCHUS,
TOTJIa KaK PsiIOBOMY Bpady Ha3HAUMTH MOAXOJISIIYIO TEPAITHIO TTAIIUEHTY HEOOXOIMMO 3/1eCh H ceifuac.

KioueBble ciioBa: KoOpoHaBHpYC, KopoHaBupycHas wuH(pekimst, COVID-19, xnmmHuYeckuit ciydaii,
MPOTUBOGHUOPO3HAS TEpartsl.

Jna uutupoBanus: bonuesuu P.A., Boek S.P., Anonuna A.B., ConoBs€ra JI1.B.2020. OmbiT BeneHus
manyeHta ¢ ocloxHeHHbIM TeueHueM SARS-CoV-2 wunbekmyun: paHHSAS JNeroyHas peaOWiIHTanus u
npoduiakTka MHEBMOGHOPO3a (KIMHUYECKHMI Clydaii). AKTyaibHble HpoOiembl wmemuiunbl, 43 (3):
365-372. DOI: 10.18413/2687-0940-2020-43-3-365-372

Introduction

The current coronavirus infection (COVID-19), caused by a previously unknown strain of the
SARS-CoV-2 coronavirus, can rightfully be considered a public health emergency. It is noteworthy
that before the outbreak of acute respiratory syndrome (SARS-CoV), which occurred in 2003 in
southern China and killed one in ten infected people, coronaviruses were not considered highly path-
ogenic for humans [Sifuentes-Rodriguez et al., 2020]. Nine years later, in 2012, Middle East Respira-
tory Syndrome (MERS-CoV) was diagnosed in Saudi Arabia, with a fatality rate of 35 % and it was
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higher than SARS-CoV [World Health Organization]. Both of these outbreaks drew the attention of
the medical community to the group of coronaviruses and allowed them to be considered as potential
factors in the development of epidemic diseases.

The new coronavirus infection becomes the third chronologically pandemic, the pathogen of
which has infected more people than either of its two predecessors. Although the death rate is only
2-3 %, which is lower than the rate of the outbreak caused by MERS-CoV in 2012, SARS-CoV-2
will cause many more deaths due to the significant spread of the virus [Guarner et al., 2020].

The study and development of new effective treatments for COVID-19 have brought together
leading scientists around the world to fight the pandemic. Many published research results aim to
study the structure of the virus empirically, to explain the nature and mechanism of action of an in-
fectious agent, which undoubtedly helps in the correct selection of the necessary drugs, many of
which exist on the pharmaceutical market and are recommended as a therapy for other well-known
nosologies [Zhan et al., 2020; Soldatov et al., 2020; Jin et al., 2020]. But even despite universal ef-
forts to eliminate the pandemic of COVID-19, the question of its effective treatment is still open.

Case Report

A 58-years-old patient applied on 30 July 2020 for an outpatient visit to a pulmonologist with
complaints of coughing, shortness of breath with moderate physical exertion and general weakness.

From the anamnesis: the patient considers himself ill since 3 July 2020, when the following
symptoms first appeared: coughing, fever up to 37.5°C. On 5 July 2020 the patient's condition wors-
ened - there was a febrile temperature, shortness of breath and dyspnea increased. The patient was
admitted to the Regional infectious clinical hospital named after E.N. Pavlovsky in Belgorod. Con-
sidering the conclusion of the spiral computed tomography (SCT) of the chest, which revealed exten-
sive ground-glass opacity lung lesions (the lesion volume was about 50 %, which corresponds to the
third (severe) degree of CT), as well as a positive result of the examination of the nasopharyngeal
swab on COVID-19 by the polymerase chain reaction analysis, a new coronavirus infection
(COVID-19) of moderate course was diagnosed.

The severity of the disease’s course can be can be traced by the laboratory parameters of the pa-
tient's analyzes obtained in the hospital. On the day of the patient’s admission to the hospital
(05.07.2020), lymphopenia is noted in the complete blood count (19 %), the maximum decrease in lym-
phocytes is observed on the fourth day of hospitalization (08.07.2020) — 13 %, then the indicator in-
creased and by the thirteenth day reached the lower limit of the normal — 20 %. In addition, on the second
day of hospital treatment the patient had leukopenia — the number of white blood cells was 3,5*10%1.
Changes indicating the severity of the patient's condition are also observed in the biochemical analysis
and blood clotting tests: an increase of CRP (05.07.2020- 12,8 mg/l, 06.07.2020 — 17,9 mg/I,
08.07.2020. — 12,6 mg/l, 14.07.2020 — 6,3 mg/l, 17.07.2020. — 5,2 mg/l, 23.07.2020 — 5,4 mg/l), fibrino-
gen (05.07.2020 — 4,21 g/l, 06.07.2020 — 4,0 g/l, 08.07.2020 5,47 g/l, 14.07.2020 — 3,65 g/l,
17.07.2020 - 3,26 g/l, 23.07.2020 — 6,93 ¢/l), a positive D-dimer is noted from 06.07.2020 to 17.07.2020.

The patient was hospitalized from 5 to 24 July 2020, the prescribed therapy included: antimicro-
bial drugs (ceftriaxone, azithromycin), fraxiparine, umifenovir («Arbidol®»), ambroxol, dexamethasone,
aminophylline, humidified oxygen inhalation. On 24 July 2020, the patient was discharged from the hos-
pital with positive clinical dynamics and three negative results of nasopharyngeal swabs on COVID-19.

On the repeated SCT of the chest (25 July 2020), in comparison with the previous study
(5 July 2020) negative dynamics was found in the form of pulmonary consolidation in the place of
the previous ground-glass opacity lesions, and also revealed the absence of fresh lesions (Fig. 1-2). In
general, the current state of the lungs was accompanied by a high risk of transition to pneumofibro-
sis, which was the reason for the patient's visit to a pulmonologist.

The patient also reported that he had the following chronic diseases: gouty arthritis (for which
he took once betamethasone («Diprospan®y») 28/7 and colchici autumnali seminum extractum
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(«Colchicum-dispert®»)), hypertension (does not take permanent antihypertensive therapy). In addi-
tion, the patient's smoking experience in the past is more than 30 years.

Physical examination of the patient at the time of the visit: general condition is satisfactory,
body temperature is 36,8 °C, percussion — clear pulmonary sound, auscultatory — harsh breathing, no
rhonchus; respiratory rate = 18', SpO2 — 95 % (when performing moderate physical activity — the
level drops to 88-90 %), HR = Pulse = 88 beats per min, BP: D = S —130/90 mm Hg.

Based on the patient's complaints, the clinical picture of the disease, the data of an objective
examination, as well as the results of previous laboratory and instrumental diagnostic methods, a
clinical diagnosis was made: Transferred confirmed SARS-COV2 (COVID) - infection (07.2020;
SCT + and RNA +, a/b — unspecified) with the 2-3rd degree of CT lung lesions, complicated course
with the formation of pneumofibrosis. RF 0.

Concomitant diagnosis: Gout, acute gouty arthritis on big right toe. Arterial Hypertension,
grade 2, uncontrolled hypertension, a cardiovascular disease risk 3, Chronic Heart Failure 1. FC 1.

The patient was recommended the following examination plan: a complete blood count,
a C-reactive protein (CRP) test, a coagulogram with the determination of D-dimer, control of the lev-
el of uric acid once a week, determination of IgG antibodies to coronavirus by enzyme immunoas-
say, determination of vitamin D, SCT of the chest in dynamics after 1 month from the previous one.

A pulmonary function test (PFT) was carried out at an outpatient visit (Spirometer Contec
SP70B, ECCS report). Results: PEF 7.71 — 85 % (due — 9.02), FEV1 3.48 — 92 % (due — 3.78),
FVC 4.55 —95 % (due — 4.81), FEVI/FVC 76.5 %. Thus, no significant violations of the PFT were
detected during spirometry, but there is a tendency towards a decrease in baseline indicators.

The patient was prescribed treatment: bovgialuronidase azoxymer («Longidaza®y) 3,000 [U
LM 1 time in 5 days for 5 days; polyenzyme drug (pancreatin + papain + rutoside trihydrate +
bromelain + trypsin + lipase + amylase + chymotrypsin) — «Wobenzym®» 3 tablets 3 times a day
for 1 month; apixaban («Eliquis®») 5 mg x 2 times a day — up to 1 month; atorvastatin
(«Liprimar®») 20 mg once a day — 1 month; ascorbic acid + rutoside 0,05 + 0,05 («Ascorutin®y») —
3 tablets 3 times a day for 2 weeks; vitamin A + vitamin E 100,000 IU + 0,01 («Aevit®») — 1 tablet
3 times a day for 2 weeks; zinc preparations 25 mg 1 tablet per day — 2 weeks; Omega—3 fatty acids
(«Omacor®y») 1,0 g x 1 time per day — 1 month; vitamin D preparations 5000 IU per day — 1 month;
amlodipine + indapamide («ArifAM®») 5/1,5 mg — 1 tablet in the morning; bisoprolol + perindopril
(«Prestilol®») 5/5 mg — - tablet in the evening; 10 sessions of chest massage, breathing exercises,
contrast shower, cold training. In addition, the patient is advised to continue the treatment of gout.
The patient was prescribed a second appointment with a pulmonologist after 15 days.

At the next appointment, on 14 August 2020, the patient did not complain and noted an
improvement in his general condition. The objective picture did not change significantly: the general
condition is satisfactory, the body temperature is 36.8°C. Above the lungs: percussion — pulmonary
sound, auscultatory — harsh breathing, no rhonchi; breathe rate=18', SpO2 — 97 %,
HR = Pulse = 82 beats/min, BP: D =S — 130/80 mm Hg.

Laboratory parameters of blood serum (31/07/2020): leukopenia — 3,4 x 10° 1 (reference
interval (RI) — 4,0-9,0 x 10%/1), increased levels — CRP — 15,5 mg/l (RI — 0-5 mg/l), uric acid —
564 umol/l (RI — 142-416 pmol/l), activated partial thromboplastin time (APTT) — 37,3 s
(RI—25-35 ), fibrinogen — 4,1 g/l (RI - 1,8-4,0 g/1), as well as deficiency of vitamin D — 21,8 ng/l.
The ELISA method revealed the titers of IgG antibodies to the SARS-CoV-2 coronavirus.

There is a normalization of indicators in the analyzes dated 12.08.2020: leukocytes —
4,1 x 10%1, CRP — 2,8 mg/l, APTT — 31,3 s, fibrinogen — 2,85 g/1.

After one month the patient was recommended to repeat the following diagnostic procedures:
CBC, CRP and uric acid study, coagulogram with D-dimer determination. SKT of the chest —
20.08.2020. The previously prescribed treatment is to continue.

On August 21, the patient was re-admitted with the results of SCT (Fig. 1-2). The patient has
no complaints; he receives the recommended treatment. According to the SCT results, there is a
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positive trend. An objective examination revealed no pathological changes. A PFT (Spirometer «Contec
SP70By», ECCS report) was carried out at an outpatient visit, the results of which are shown in Table 1.

Dynamics of main spirometric indicators
JlMHaMyKa CIMPOMETPUIECKUX TOKa3aTenei

Table 1
Taomuma 1

Initial results, 30/07/2020 | Dueresults: | 21/08/2020 changes % (30/07 —21/08)
PEF ( %) 85 % 92 % +7 %
FEV1 (1—%) 3,48-92 % 3,78 421-111 % +19 %
FVC (1-%) 4,55-95 % 4,81 5,77-120 % +25 %
FEV1/FVC (%) 76 % 77 %

Brilliance 64
5-July-2020 13:20:50

30101961
[ 30-October-1961 M
THORAX

ST: 1.00 SL: -173.60
T
LittleEndianExplicit
Images: 174/677
Series: 2

1ance b
5-July-2020 13:20:50

ST: 1.00 SL: -120.10

e anExplicit
Images: 281/677
i Series: 2

12285

38-October-1961 M

Chest Native 50-90kg
lung N ax 1mm, iDose (4)
lung N ax 1mm

ST: 1.00 SL: 170.26
T
LittleEndianExplicit
Images: 225/313
Series: 201

30-October-1961 M

Chest Native 50-98kg
lung N ax 1mm, iDose (4)
lung N ax 1mm

ST: 1.00 SL: 116.26
a
LittleEndianExplicit

¥ | Images: 171/313
00 | Series: 201

Ingenuity CT | 5902
INFEKTSIYA | 30-October-1961 M
25-July-2020 13:41:16 | Body 1.0 Native/Phase
Native\Phase

Aquilion 16
20-August-2020 10:45:00

eEm—y

T ——

ST: 1.00 SL: -88.00

a

LittleEndianExplicit
es: 111/438

103 mA 120.00kV

25-July-2020 13:41:16

T —

ST: 1.80 SL: -151.20

167 mA 120.00kV
Zoom: 115%
WL: -400 WW: 1600

Fig. 1-2. Dynamics of the SCT picture: onset (3rd day of illness), significant consolidation
(risk of pneumofibrosis) (23rd day), state on the background of active therapy (48th day)
Puc. 1-2. lunamuka CKT-kapTunsr: Havano (3-i 1eHb 00JIe3HM), 3HAYUTEITHHAS KOHCOIHTAIIHS
(23-i1 nenb), cocTosiHE HA POHE aKTUBHOM Tepanuu (48-it 1eHb)
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There was a significant improvement in the key spirometric parameters in dynamics,
which objectively indicates an improvement in pulmonary function. The dynamics of key
laboratory parameters for the entire observation period is shown in Table 2.

Table 2
Tabnuna 2
Dynamics of key laboratory markers
JluHaMUKa KITFOUEBBIX JTA00PATOPHBIX MapKepOB
05/07 06/07 08/07 14/07 17/07 | 23/07 | 31/07 | 12/08
2020 2020 2020 2020 2020 2020 | 2020 | 2020
Leukocytes (10%/1) 4,8 3,5 5,9 5,9 6,8 6,4 3.4 4,1
Lymphocytes ( %) 19 18 13 17 20 21 26
CRP (mg/1) 12,8 17,9 12,6 6,3 5,2 54 15,5 2,8
Fibrinogen (g/1) 4,21 4,0 5,47 3,65 3,26 6,93 4,1 2,85
D-dimer Nega‘Five Posit'ive Posit'ive Posit'ive 0.23
reaction reaction reaction | reaction

Final clinical diagnosis: Transferred confirmed SARS-COV2 (COVID) - infection
(07.2020; SKT + and RNA +, a/b +) with the 2-3rd degree of SCT lung lesions, complicated
course with the formation of pneumofibrosis. convalescence phase (positive SCT dynamics). RF 0.

Concomitant diagnosis: Gout, acute gouty arthritis on big right toe. Vitamin D deficiency.
Arterial Hypertension, grade 2, controlled hypertension, a cardiovascular disease risk 3, Chronic
Heart Failure 1. FC 1.

The patient was recommended to perform SCT of the chest — control — after 3—6 months.
The pulmonologist appointed scheduled pneumococcal vaccination and vaccination against
seasonal influenza on 27th August 2020. The course of intramuscular injections of the
«Longidaza» should be extended up to a total of 15 injections, and the «Wobenzym»
administration should be extended to a total course of 1,5 months, the previously prescribed
treatment should be continued in full within the specified time frame.

Conclusions

Thus, on the one hand, the authors understand that at the moment there are no approved
methods of preventive and therapeutic anti-fibrotic therapy of the consequences of COVID. On
the other hand, in the interests of the patient, it is necessary to use and select options with a
possible anti-fibrotic effect among the drugs that have such or similar properties in the
instructions, in order to preserve and restore the respiratory function of the lungs.

In total, from our experience, schemes with the use of potentially anti-fibrotic agents are
quite highly effective. We emphasize that this is still according to our observations, without
large-scale research. We note that SCT of the chest and spirometry in dynamics are of practical
use for assessing the degree of damage and restoration of pulmonary function.

At this time, in the acute and subacute phase of the mild course of SARS-CoV-2 infections, from
our practical experience, the most effective treatment method is considered to be the use of new oral
anticoagulants (significant experience with apixaban), in combination with polyenzyme drugs
(«Wobenzym®» — in the subacute phase, and «Flogenzyme®» — in the early phase of the disease), if the
course of the disease is complicated — in combination with «Longidase®» (bovhyaluronidase azoxymer);
it is also necessary to prescribe vitamins with antioxidant and angioproductive properties, such as A, E, C,
routine, omega-3, vitamin D. In addition to new oral anticoagulants, it is possible to take (and we have
a positive experience with) low molecular weight heparins and sulodexide. In some situations,
antibiotics (azithromycin or cefditoren) and/or alpha-interferon were added to the treatment regimen.

The authors hope that their practical experience and observations can be useful for
colleagues in other regions and for conducting further research on effective tactics for managing
SARS-CoV-2 infection.
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