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XOJIEKAJIbLUNDEPOJ1 B POJIU CPEACTBA
HECNELMPUYECKOU UMMYHONPODUNAKTUKU COVID-19
Beparoruna O.B., I'yces E.1O.

DIbYH « Uncmumym ummyHnosoeuu u guzuonoeunw» Ypaavckoeo omoenenus Poccuiickoii akademuu Hayk,
2. Examepunobype, Poccus

Pe3ome. AKTyaJlbHBIM HaIpaBJICHHEM HAyIHOTO MOMCKA TOCJICTHUX JIET CTaj0 HCCICIOBAaHUE MUMMY-
HOOMOJIOTMYECKMX CBOMCTB BuTaMuHa D. Llenbo maHHON pabOTHI cTajl aHAJU3 Pe3yJbTaTOB MEepOpPaTbHO-
ro MpUMEHEeHUs XoJeKaabludeposa B LeasIX npeaynpexacHuss nHduurupoaHust BupycomM SARS-CoV-2 B
nepByto BosiHy TaHaemuu COVID-19. UccnenoBanue BeimoaHeHO B niepuon ¢ 07 okTsa0ps 1o 29 nexkadps
2020 roma, Korga OTCyTCTBOBaJIM MMMYHOOMOJIOTMYECKUE IpeTtapaThl JJIs crienuduiecKoi MpoduiIaKTUKI
COVID-19. O6111ee KOIUYECTBO PECIOHACHTOB COCTAaBIJIO 73 YeIoBeKa, BCe OJHOKPATHO MEPEeHECI HOBYIO
KOPOHaBUPYCHYIO MHMEKIINIO. DTUOIOTUYECKas TMarHOCTUKA 3a00JIeBaHMST BKJTIOYAjia MOJICKYJISIDHO-TeHe-
TUYECKOE TECTUPOBAHUE TTOJTyIeHHBIX OOIIETTPUHSTHIM CIIOCOOOM 00pa3IioB ABYX JIOKATU3AINii (HOCOTJIOT-
Ka, poTornoTka). KoHIleHTpallist aHTUTENI K BUPYCY OMpeesieHa B CpeTHeM depe3 2 MecsIia ITocje 00JIe3HH C
ncnojb3oBaHueM Habopa peareHToB SARS-CoV-2-IgG konmmuectBeHHbBI-UDA-Bect (AO «BekTop-bect»,
Poccust). OpueHTHPOBOYHYIO OIIEeHKY KOHIEHTpaumu IgM ocCyIecTBISUIM ¢ MCHOJIb30BaHWEM Habopa
SARS-CoV-2-IgM-NU®DA-Bect Toro ke mpousBoauteias. Cpennt y9aCTHUKOB MCCIICAOBAaHUS ObLIM TaKWE,
KTO B LIEJISIX TPOGUIAKTUKN NHGUIIMPOBAHMS UCTIOIH30BaJI UMMYHOONOJIOTMYECKIE IIpernapaThl (pUaMUIo-
BUDP, YMU(PEHOBUPA TUAPOXJIOPUIA MOHOTHAPAT, MHTEp(PEpoH alibda-2b yeToBeYeCKUii peKOMOMHAHTHBIM,
arerat unMHKa, ButamuH C), B yacTHOCTH 28 yenoBek (38,4%) nmpuHuMan XosieKaabimdepo (rpymma Ne 1)
u 45 yenoBek (61,6%) He ucnonb3oBanu ero (rpymma Ne 2). Cratuctrudeckass o0paboTKa MOJIyYeHHBIX JaH-
HBIX TIPOM3BEACHA C MCITOJb3oBaHueM cratuctudeckoro nakerta STATISTICA v.12.5.192.5 (StatSoft, Inc.,
USA). INpumeHeH aHanu3 0a30BbIX cTaTUCTUK, Linear Discriminant Analysis, Kolmogorov—Smirnov test,
Chi-Square test, Wald—Wolfowitz Runs Test, Kruskal—Wallis test.

BobIsiBIICHBI OTIMYMS B YaCTOTE PA3BUTHSI PECITMPATOPHOTO AUCTPECC-CUHAPOMA IBYX U3YYEHHBIX TPYIIIT:
y MalMEHTOB, MPUHUMABIINX XOJCKAIbIM(MEPOI CUHAPOM HE pa3sBUBAJICS COBceM, B Ipyrie Ne 2 oH pe-
ructpupoBaiicst B 20,0% caydaeB (Chi-Square = 5,242, p = 0,02). [ToMuMo 3TOro, y mamydeHTOB I'PYIIIIbI
Ne 1 konnentpauus IgG yepes 2 Mecsiia mociie 60e3HM OblTa B 3,8 pa3 BeIIIe 3HaUeHW B Tpynme No 2
(Chi-Square = 9,268, p = 0,003). CxoaHble OTJIMYMS BhISIBICHBI U 1151 ypoBHs IgM (Wilks' Lambda: 0,659
approx. F (7,32) = 2,367 p < 0,045). BbL10 U3BECTHO, UTO B 0OEUX IpyIlNax MPUCYTCTBOBAIN PECHOHICH-
Thl, IPUMEHSIBIINE B MPOMPUIAKTUYECKUX LIEJIAX U APYIMe MMMYHOAKTUBHBIE BellecTBa. B nepsoit rpyme
Taknx O0bUTO 18 yemoBek (24,7% oT Bcex), Bo BTopoi — 13 genosek (17,8% ot Bcex). YCTaHOBJICHO, YTO T€,
KTO MCTIOIb30BAJI IPyTe UMMYHOAKTUBHBIE BEIlIeCTBA U HEe TIpUHUMaJ BUTaMuH D nepeHecu 3aboieBaHmne
JIerde BceX oCTaIbHBIX. CIIeIYIOIINMMU T10 CTEIICHH TSKECTU TIepeHeCeHHOM MHMEKIINN OBLIN PECIIOHICHTHI,
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HE HCITOJIb30BaBIIIMEe HUKAKUX UMMYHOITPOMUIAKTUIECKUX CPEACTB. PeCroHIeHThI, TIPUHUMABIIIME XOJIe-
KaJTbIIM(EpOoIT, TPEMMYIIECTBEHHO OLIEHWIM TSKeCTh MH(MEKIIMN KaK CPEAHIO. YUaCTHUKU UCCIeI0BaHMS,
MPUHAMABIINE U BUTAMUH D 1 MCITONb30BaBIIME IPYTUE CPEICTBA MPOPIIAKTUKH, HAanOoJIee TSKEI0 repe-
Hecau COVID-19. PecnoHaeHThI, TpUHUMAaBILINE X0JeKaabUUPEPOJI, yalle APyrux coood1Iaau o JJIMTEIbHO
COXpaHSIoLIeCsl yTOMJISIEMOCTU, 00 00OCTPEHUN XPOHUYECKUX U TTOSIBIGHUM HOBBIX 3a00JieBaHU (TUTIep-
TOHUYecKast 00JIe3Hb, KapAuaJIThs, OpOHXUaIbHAST aCTMa, ajlJIeprusl, CHUKEHHUE OCTPOTHI 3pEHMsI ), BIIEPBbIE
TMOSIBUBIIIMXCST MBIIIIEUHBIX, CYCTABHBIX U TTO3BOHOYHBIX 00JsiX. DEeHOMEH apTpairuii U IpyTux MopaxkKeHuit
KpynHbix cyctaBoB mpu COVID-19 onuceiBajics HaMu paHee. B rccienoBaHUsIX APYTUX aBTOPOB TAKXKE CO-
00111aeTCs 0 YaCThIX JKajlo0ax Ha IMOBBIIIEHHYIO YTOMIISIEMOCTh U 00N B cycTaBax. [1py 3TOM posib BUTaMUHA
D paccmarpuBaeTcst MCKITIOUMTEIBHO C TTIO3UIIMY €r0 HEJOCTATOYHOCTU MPY HOBOM KOPOHAaBUPYCHOM WH-
(hexu 1 ero MOTeHIIUAIBLHOW PO B MHTMOMPOBAHWUM TUTIEPBOCTIAJIUTEILHBIX PeaKIInii, a TakKKe YCKOpe-
HUM TIpoliecca 3aKUBJIEHUS TIOPAXKEHHBIX y4aCTKOB, OCOOCHHO B JIETOYHOM TKaHU.

YcraHOBJIEHO, UTO TIpUeM BUTaMMHA D He BJIMSUT Ha YacCTOTY BOZHMKHOBEHUS JIMXOPAAOYHOTO COCTO-
SIHUSI, YaCTOTY Pa3BUTUsI TTHEBMOHUM JIETKUX, OOBEM TTOpaXKeHMsT TKaHe# JIerkux (Ha OCHOBAaHWU JaHHBIX
KOMITBIOTePHOU TOMOTpachuin), INIUTSILHOCTb TOCIUTAIM3AIIMKA U 3a00JIeBaHUs B 11€JIOM, a TaKKe He Tpe-
JIOTBpalllajl pa3BUTHE aHOCMUM M TUCTeB3UU. Vcrojib3oBaHMe BUTaMUHa D, Kak IMPOTEeKTUBHOTO CPe/CTBA
IIJTs1 TIpeaoTBpaiieHus nHduimposanust Bupycom SARS-CoV-2, okazayio BiussHue Ha CHUKEHUE YaCTOTHI /
MpeIoTBpallleHUE CITydaeB peclMpaTOPHOTO TUCTPECC-CUHIPOMa B TIpoliecce 3a0osieBaHus. Takske y IpUHU-
MaBIuux BUTaMmuH D 3aukcupoBaHo yBenanueHue oopazoBaHus IgG k Bupycy SARS-CoV-2 yepes 2 mecsiia
nocie uHduIpoBanus 3,8 pa3za BbIllle 3HAYEHUW, 3apeTUCTPUPOBAHHBIX Y PECTIOHIEHTOB, HE TIPUHUMAB-
X KoJieKaabIbepos. YIaCTHUKM, IPUHUMAaBIIINE XOJeKTbIIM(EPOoII, TTepeHOCHIN NHMEKITNIO TSoKeee,
0COOEHHO, €CJIM MCITOJIb30BaJIU ellle KaK1e-JIM0O IMPOTeKTUBHBIE BelllecTBa. TakKe IMpu MPeBEeHTUBHOM TIpH -
eme ButamuHa D mocine COVID-19 nonbliie coxpaHsiiach MOBBIIIEHHAS YTOMJISIEMOCTb, Yallle COOOIIAJIOCh O
MOSIBJICHUM HOBBIX M aKTUBALIMW XPOHWYECKUX 3a00JIeBAaHUI 1 BIIEPBbIE IMOSIBUBIIINXCS MBIIIIEUHBIX, CYCTaB-
HBIX 1 TIO3BOHOYHBIX OOJISIX, YTO COOTHOCHUTCS C TTIOJIyYeHHBIMU HAMU paHee JTaHHBIMU.

Karoueswvie crosa: COVID- 19, xonekanvyughepon, puamunsosup, ymugeHosupa uopoxiopuoa MoHo2uopam, ackopouHoeas Kucioma,
yunk, IFNa.-2b uenoseueckuil pekomMOuHaHmublil, cycmas, NO360HOUHUK

CHOLECALCIFEROL AS A MEANS OF NONSPECIFIC
IMMUNOPROPHYLAXIS AGAINST COVID-19
Berdiugina O.V., Gusev E.Yu.

Institute of Immunology and Physiology, Ural Branch, Russian Academy of Sciences, Ekaterinburg, Russian Federation

Abstract. The current direction of scientific research in recent years has been the study of the immunobiolo-
gical properties of vitamin D. The purpose of this work was to analyze the results of oral administration of
cholecalciferol in order to prevent infection with the SARS-CoV-2 virus in the first wave of the COVID-19
pandemic. The study was performed in the period from October 07 to December 29, 2020, when there were no
immunobiological drugs for specific prevention of COVID-19. The total number of respondents was 73 people;
all had been ill with coronavirus only once. The etiological diagnosis of the disease included molecular genetic
testing of samples of two localizations obtained by the conventional method (nasopharynx, oropharynx).
The concentration of antibodies to the virus was determined on average 2 months after the disease using a
set of reagents SARS-CoV-2-IgG quantitative-ELISA-Best (JSC Vector-Best, Russia). An approximate
assessment of IgM concentration was carried out using a set of SARS-CoV-2-IgM-ELISA-Best from the same
manufacturer. Among the study participants were those who used immunobiological drugs for the prevention of
infection (riamilovir, umifenovir hydrochloride monohydrate, human recombinant interferon alpha-2b, zinc
acetate, vitamin C). In particular, 28 people (38.4%) took cholecalciferol (group No. 1) and 45 people (61.6%)
did not use this (group No. 2). Statistical processing of the obtained data was performed using the statistical
package STATISTICA v.12.5.192.5 (StatSoft, Inc., USA). We applied the analysis of basic statistics, Linear
Discriminant Analysis, Kolmogorov—Smirnov test, Chi-Square test, Wald—Wolfowitz Runs Test, Kruskal—
Wallis test.

Differences in the incidence of respiratory distress syndrome of the two studied groups were revealed: in
patients taking cholecalciferol, the syndrome did not develop at all; in group No. 2, it was registered in 20.0%
of cases (Chi-Square = 5.242, p = 0.02). In addition, in patients of group No. 1, the concentration of IgG 2
months after the disease was 3.8 times higher than the values in group No. 2 (Chi-Square = 9.268, p = 0.003).
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Similar differences were found for the IgM level (Wilks' Lambda: 0.659 approx. F (7.32) = 2.367 p < 0.045). It
was known that in both groups there were respondents who used other immuno-active substances for preventive
purposes. In the first group there were 18 people (24.7% of all); in the second, there were 13 people (17.8% of
all). It was found that those who used other immuno-active substances and did not take vitamin D suffered the
disease more easily than everyone else. The respondents who did not use any immunoprophylactic agents were
the next in terms of the severity of the infection. The respondents who took cholecalciferol mainly assessed
the severity of the infection as average. The study participants who took both vitamin D and used other means
of prevention suffered the most from COVID-19. Respondents who took cholecalciferol more often than
others reported long-term fatigue, exacerbation of chronic and the appearance of new diseases (hypertension,
cardialgia, bronchial asthma, allergies, decreased visual acuity), muscle, joint and vertebral pains that appeared
for the first time. The phenomenon of arthralgia and other lesions of large joints in COVID-19 was described
by us earlier. Studies by other authors also report frequent complaints of increased fatigue and joint pain. At the
same time, the role of vitamin D is considered exclusively from the standpoint of vitamin deficiency in a new
coronavirus infection and its potential role in inhibiting hyperinflammatory reactions, as well as accelerating
the healing process of affected areas, especially in lung tissue.

It was found that vitamin D intake did not affect the incidence of fever, the incidence of pneumonia, the
volume of lung tissue damage (based on computed tomography data), the duration of hospitalization and the
disease as a whole, and also did not prevent the development of anosmia and dysgeusia. The use of vitamin D as a
protective agent to prevent infection with the SARS-CoV-2 virus has had an impact on reducing the frequency/
prevention of cases of respiratory distress syndrome during the disease. Also, those who took vitamin D recorded
an increase in the formation of IgG to the SARS-CoV-2 virus 2 months after infection 3.8 times higher than
the values recorded in respondents who did not take cholecalciferol. The participants who took cholecalciferol
suffered the infection more severely, especially if they used any other protective substances. Also, with the
preventive intake of vitamin D after COVID-19, increased fatigue persisted longer, the appearance of new
and activation of chronic diseases and muscle, joint and vertebral pains that appeared for the first time were

reported more often, which correlates with the data we received earlier.

Keywords: COVID- 19, cholecalciferol, riamilovir, umifenovir hydrochloride monohydrate, ascorbic acid, zinc, IFNo.-2b human

recombinant, joint, spine

The work was carried out on the topic of the Plan
of research works of the IIF of the Ural Branch of the
Russian Academy of Sciences No. 122020900136-4,
head — Academician of the Russian Academy of
Sciences, MD, Professor A.V. Chereshneyv.

Introduction

The current direction of scientific research in re-
cent years has been the study of the immunobiological
properties of vitamins, in particular substances
belonging to group D [12]. It is no secret that the surge
of such interest is associated with the appearance of
commercially available test systems on the market.
Great hopes were pinned on the use of vitamin D as a
means of reducing the spread of the 2019 pandemic.
The assumptions were based on the established facts of
the involvement of 25(OH)D in the regulatory [7] and
protective [ 1] reactions in a new coronavirus infection.
Previously, it was reported that cholecalciferol may
have some protective properties in relation to reducing
the risk of infection with the SARS-CoV-2 virus,
the severity of the infectious process [10], as well as
mortality from COVID-19 [5].

Data were presented on the important role of
vitamin D in the prevention of the persistence of the
pathogen in the human population [13]. A local study
aimed at studying the feasibility of using cholecalciferol

for the prevention of a new coronavirus infection,
regardless of the use of specific immunotropic
drugs, in particular vaccines, remains relevant. The
purpose of this work was to analyze the results of oral
administration of cholecalciferol in order to prevent
infection with the SARS-CoV-2 virus in the first wave
of the COVID-19 pandemic.

Materials and methods

The study was performed in the period from
October 07 to December 29, 2020 (in the first wave
of a new coronavirus infection) at the time of the
absence of immunobiological drugs developed and
approved for clinical use for specific prevention of
COVID-19. There were no registered vaccines at the
time of the study. This made it possible to evaluate the
protective properties of vitamin D in infection caused
by the SARS-CoV-2 virus.

The study of the data was based on the fulfillment
of two mandatory conditions for respondents. The
first condition was: the presence of direct contact with
a primarily untreated contingent of patients, among
whom there could potentially be and were cases of
a new coronavirus infection. The second condition
was: compliance with generally accepted preventive
measures, primarily barrier measures, to prevent
infection with the SARS-CoV-2 virus, namely: the use
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of personal protective equipment (disposable medical
masks), hand sanitizing liquids / wearing disposable
gloves and distancing, such as could be possible in the
conditions of performing their work functions.

All study participants personally filled out
questionnaires to assess the nature and severity of the
course of a new coronavirus infection, premorbid and
postmorbid status, and also gave written voluntary
informed consent to the use of the information
obtained, including medical information. The above
gave grounds to assert that the rights of patients
specified in the provisions of the Order of the Ministry
of Health of the Russian Federation No. 266 of
19.06.2003 "On approval of the Rules of Clinical
Practice in the Russian Federation", international
documents based on the "Helsinki Declaration of
the World Medical Association" and its subsequent
editions, documents of the United Nations, were not
violated. The life and health of the participants of
the clinical and laboratory study were not in danger.
Before the analytical work, all open personal data was
anonymized. The study and analysis of the collected
information was carried out with the approval of the
local ethical committee of the medical organization.

All the study participants were employees of a
multidisciplinary medical institution that provided
round-the-clock emergency care to children in
Ekaterinburg. The total number of respondents
was 73 people. At the time of receiving the data,
all participants had suffered a new coronavirus
infection once. This fact was attested in the medical
documentation. The causative agent of the discase
is the SARS-CoV-2 virus. The diagnosis of a new
coronavirus infection has been confirmed by clinical
and laboratory studies. The etiological diagnosis
of the disease included molecular genetic testing
of samples of two localizations obtained by the
conventional method (nasopharynx, oropharynx)
in accordance with the provisions of the temporary
methodological recommendations of the Ministry of
Health of the Russian Federation. Ribonucleic acid
of the SARS-CoV-2 virus was detected in all cases of
infection. The concentration of antibodies to the virus
was determined on average 2 months after the disease
using a set of reagents SARS-CoV-2-1gG quantitative-
ELISA-Best (D-5505, RU No. RZN 2021/14458,
JSC Vector-Best, Russia). An approximate asses-
sment of the concentration of IgM was carried
out using a set of SARS-CoV-2-IgM-IFA-Best
(D-5502, RU No. RZN 2020/10389, JSC Vector-
Best, Russia).

The collection of additional information about
the study participants included information about
the presence of previous diseases (autoimmune,
allergic, infectious, cardiovascular, and others) and
addictions (tobacco smoking). The changes recorded
after the disease were studied: the appearance of new

or exacerbation of chronic diseases. The nature of the
course of COVID-19 was also investigated: changes in
the state of health, syndromes, the use of medicines
and others were detected. In total, more than 70
positions were studied.

Among the study participants were those who, on
their own initiative (without consulting a doctor), used
immunobiological drugs to prevent infection with
the SARS-CoV-2 virus. The duration of measures
to prevent the disease was at least three weeks. It was
found that the following were used orally: riamilovir
(250 mg three times a day), umifenovir hydrochloride
monohydrate (100 mg twice a week), ascorbic acid
(a solution of 250 mg of dry matter in 200 mL of
boiled chilled water twice a day), zinc acetate (100 mg
once a day [9]), cholecalciferol (625-1250 IU once a
day). Human recombinant interferon alpha-2b was
also administered intranasally at a dosage of 3000 ME
in each nasal passage twice a day. None of the study
participants had previously been vaccinated against
the SARS-CoV-2 virus. The decision to use non-
specific immunoprophylactic agents was made by the
participants independently after the WHO announced
a pandemic of coronavirus infection. Taking into
account the fact that all respondents were employees
of a medical institution, including doctors, nursing
staff, or had access to consultations on the specifics
of taking immunobiological agents, in this study
we believed that the implementation of preventive
measures for the use of the above substances was
carried out exactly in accordance with the described
schemes.

Among the total number of participants, 28 people
(38.4%) took cholecalciferol in order to prevent
infection with the SARS-CoV-2 virus (group No. 1)
and 45 people (61.6%) did not use it (group No. 2).
In group No. 1 there were 8 (28.6%) doctors, 10
(35.7%) people with secondary and 2 (7.1%) with
junior medical education, as well as 8 (28.6%) people
of other medical institution personnel; group No. 2
consisted of 14 (31.1%) doctors, 26 (57.8%) nurses,
1 (2.2%) junior medical officer, as well as 4 (8.9%)
specialist hospital support staff. In the first group
there were 2 (7.1%) men in the second — 8 (17.8%).
Median and interquartile age range of group No. 1 was
54.0 (45.8-62.3) years, group No. 2 —44.5 (32.0-49.0)
years. Anthropometric data (height, weight, body
mass index) had no significant differences between the
groups and fluctuated within the physiological norm.

Statistical processing of the obtained data was
performed using the Windows 10 operating system
(Microsoft Corporation, USA): STATISTICA
v.12.5.192.5 statistical package (StatSoft, Inc., USA).
The data are presented in the form of the number
of cases, percentage of the total number of people
in the group, median (Me) and interquartile range
(Qy25-Qp75). The studied indicators had mainly
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a categorical type of data. The normality of the
distribution was checked using the Kolmogorov—
Smirnov test, where the value of p < 0.05 indicated
an abnormal distribution of the studied data. The
differences between the groups were evaluated using
Chi-Square test. The significance level (p-value) of
the probability of rejection of the accepted statistical
hypothesis was considered equal to 0.05. To assess the
differences between the two study groups, the Wald—
Wolfowitz Runs Test was also used, the differentiation
was based on p-level values < 0.05. The third criterion
was the Kruskal—Wallis test, which was used to assess
the significance of the differences between four
unrelated groups. Linear Discriminant Analysis was
used in the work.

The expert opinion on the possibility of open
publication of the obtained data was approved by the
members of the expert commission of the Institute of
Immunology and Physiology of the Ural Branch of
the Russian Academy of Sciences before the transfer
of information to the open press.

Results and discussion

Seventy-three people were examined, of whom
28 (38.4%) took cholecalciferol in order to prevent
infection with the SARS-CoV-2 virus (group No. 1)
and 45 people (61.6%) did not use it (group No. 2).
The first stage of the study was a frequency comparative
analysis of the data obtained at different stages of
observation: before infection with the virus, during
the disease and after two months of observation.

1.8
1.6
14
1.2
1.0
0.8
0.6
0.4
0.2
0.0

1 2

It was found that patients who took vitamin D
before the disease were more likely (3.1 times) to
have metabolic syndrome or type 2 diabetes: 21.4%
versus 6.7% in group No. 2. Also, recipients who used
cholecalciferol had hypertension more often (3.2
times) before the disease (50.0% vs. 15.6% in group
No. 2). At the same time, the revealed differences were
not statistically significant (based on Chi-Square test
and Wald—Wolfowitz Runs Test). It is assumed that on
the one hand, the reason for the discovered fact could
be some age difference between the groups. On the
other hand, the presence of concomitant pathology
in respondents could cause a desire to reduce the
risk of infection with the virus. And during the
announcement of the coronavirus pandemic, patients
used non-specific immunoprophylactic agents.

We studied data on the presence of changes in the
cardiovascularsystem before COVID-19 (in particular,
the presence of coronary heart disease, chronic heart
failure, myocardial infarction, stroke, and others),
the pulmonary system (chronic obstructive disease,
emphysema, and others), the immune system
(autoimmune and allergic reactions), the excretory
system (kidney diseases). There were no differences
between the groups. Groups No. 1 and No. 2 also did
not differ in the number of annual previously tolerated
acute respiratory viral infections. The frequency of
hemocontact infections (HIV, hepatitis B, C), the
presence of addictions (smoking) were also similar
in both groups. The drug therapy available before the
disease (hormones, sedatives, antidepressants, etc.)

N1
<1
Il <038
B <0.6
[]<04
Il <02

3 4

Figure 1. 3D Contour Plot of assessment of the severity of infection by study participants 2 months after the disease

Note. Horizontally, numbering of subgroups of participants: 1, did not use any immunoprophylactic agents (32 people); 2, did not take vitamin D,
but took other immunoactive substances (13 people); 3, only vitamin D was taken to prevent infection (10 people); 4, vitamin D and other
immunoactive substances were used (18 people); vertically, assessment of the severity of infection in points: 0, mild degree, 1, medium degree, 2,

severe degree (darker color, heavier infection).
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Figure 2. 3D Wafer Plot of assessment of the appearance
of new diseases, as well as muscle and joint pain after
Covid-19, depending on the use of immunoprophylactic
agents

Note. On axis 1, numbering of subgroups of participants: 1, no
immunoprophylactic agents were used; 2, did not take vitamin D, but
took other immunoactive substances; 3, only vitamin D was taken to
prevent infection; 4, vitamin D and other immunoactive substances
were used; on axis 2, the appearance of joint and muscle pain (in
points: 1, yes; 0, no); on axis 3, the appearance of new diseases after
COVID-19 (in points: 1, yes; 0, no).

was the same. In general, the premorbid status of
respondents in both groups was similar.

Analyzing the data on changes during COVID-19,
it was found that the frequency of feverish conditions
and the development of pneumonia in groups No. 1
and No. 2 was the same. None of the study participants
were in the intensive care unit or on artificial
ventilation. The median hospitalization time for
groups No. 1 and No. 2was4 (0-11) and 0 (0-10) days,
the duration of treatment was 21 (16-30) and 21 (14-
28) days, respectively. Prophylactic administration
of cholecalciferol had no effect on the development
of pulmonary insufficiency and on the volume of
lung tissue damage. The destruction was assessed by
studying the results of computed tomography. Also,
during the illness, there were no significant differences
between the groups in the frequency of occurrence of
neurological disorders, anosmia, dysgeusia and DIC
syndrome. At the same time, there were differences
in the frequency of development of respiratory
distress syndrome. In particular, in patients taking
cholecalciferol, the syndrome did not develop at all,
in group No. 2 it was registered in 20.0% of cases
(Chi-Square = 5.242, p = 0.02).

In this study, clinical and laboratory data after
COVID-19 were evaluated. It was found that in
patients of group No. 1, the concentration of IgG
after 2 months was 3.8 times higher than the values
in group No. 2 (Chi-Square = 9.268, p = 0.003) and
amounted to 18.8 (18.0-21.7) BAU/mL (binding
antibody units), whereas in patients who did not take
vitamin D, IgG level was 5.0 (4.8-5.6) BAU/mL. The
use of Linear Discriminant Analysis (Discriminant
Function Analysis) allowed us to establish that in
addition to the concentration of IgG in patients of the
two groups, the level of class M immunoglobulins had
statistically significant differences (Wilks' Lambda:
0.659 approx. F (7.32) = 2.367 p < 0.045) — after
taking cholecalciferol, it was higher.

If we recall, in both groups (No. 1 and No. 2)
there were respondents who used other immunoactive
substances for preventive purposes, such as: riamilovir,
umifenovir hydrochloride monohydrate, human
recombinant interferon alpha-2b, zinc acetate,
vitamin C. In the first group there were 18 such
people (24.7% of all participants, 64.3% of those who
took cholecalciferol). In the second group, there were
13 such respondents (17.8% of all participants, 28.9%
of those who did not take cholecalciferol). Analysis
of the data obtained using the Kruskal—Wallis test for
four unrelated groups in assessing the differences in
the severity of the infection showed the following. A
graphical explanation of the data obtained is presented
in Figure 1.

It was found that those who used other
immunoactive substances and did not take vitamin
D suffered the disease more easily than everyone else.
The next in severity of infection were respondents
who did not use any immunoprophylactic agents.
Respondents who took cholecalciferol mainly
assessed the severity of infection as average. The
study participants who took both vitamin D and used
other means of prevention suffered the most from
COVID-19. An additional pairwise comparison of
the data obtained showed that there were significant
differences between those who did nothing and those
who selectively took vitamin D (Chi-Square = 4.421,
p = 0.004).

In this study, additional information was obtained
that respondents who took cholecalciferol were more
likely than others to report long-term fatigue (at
least up to two months after the disease), as well as
exacerbation of chronic and the appearance of new
diseases (hypertension, cardialgia, bronchial asthma,
allergies, decreased visual acuity), first-time muscle,
joint and vertebral pains (Figure 2).

The phenomenon of arthralgia and other lesions of
large joints in COVID-19 has already been described
by us earlier [4]. Studies by other authors also report
frequent complaints of increased fatigue, joint pain
and myalgia, in general, musculoskeletal symptoms of
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COVID-19 [6, 8]. At the same time, the role of vitamin
D is considered exclusively from the standpoint of
its insufficiency in a new coronavirus infection and
its potential role in inhibiting hyperinflammatory
reactions, as well as accelerating the healing process
of affected areas, especially in lung tissue [2, 3].

Currently, the post-acute sequelae of COVID-19
is widely studied [11], which can manifest itself by the
activation of chronic diseases and the appearance of
new diseases due to infection [14]. As part of this, new
information about the course of the distant period of
COVID-19 is expected to appear in the near future.
Also in this regard, do not forget that the effect of
vitamin D can be not only phenotypic, but also
determined by the polymorism of genes that regulate
the transport and metabolism of the compound. The
differences may also be related to insolation and other
factors that deserve additional study [15].

Conclusion

In this study, the results of daily oral administration
of cholecalciferol at a dose of 625-1250 1U were
evaluated in order to prevent infection with the SARS-
CoV-2 virus. It was found that vitamin D intake did
not affect the incidence of fever, the incidence of
lung pneumonia, as well as the volume of lung tissue
damage (based on computed tomography data), the
duration of hospitalization and the disease as a whole,
and also did not prevent the development of anosmia
and dysgeusia.

The use of vitamin D as a protective agent to
prevent infection with the SARS-CoV-2 virus has
had an impact on reducing the frequency/prevention
of cases of respiratory distress syndrome during
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