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Summary.

Introduction. Currently, there is controversial information regarding the epidemiologic characteristics and severity of
COVID-19 in pregnant women and newborns. Most researchers report the same severity of disease in pregnant and non-
pregnant women, and a milder course of disease in the neonatal period, with the possibility of critical illness in some infants.
Ideas about the possibility of transmission of SARS-CoV-2 to a newborn have changed. Since intrauterine transmission of
the novel coronavirus is currently considered rare, COVID-19 in newborns is usually associated with postnatal transmission
of the virus.

The aim of the work was to analyze the epidemiologic and clinical features of the COVID-19 in newborns based on the
analysis of clinical cases.

Material and methods. On 2020, at the beginning of the COVID-19 pandemic, 11 newborns were admitted to the infectious
diseases departments of Chernivtsi Regional Children's Clinical Hospital, 9 children were referred from home by a family
physician, and 2 children were transferred from maternity care facilities. Diagnosis was confirmed by PCR-RT detection of
SARS-CoV-2 RNA in nasal/oropharyngeal swabs.

The research was conducted in accordance with the principles of bioethics, the conclusion of the Commission on
Biomedical Ethics of the Bukovinian State Medical University on the observance of moral and legal rules for conducting
medical-scientific research, Protocol No. 6 dated March 16, 2023.

The research was carried out within the framework of scientific and research activity of the Department of Pediatrics and
Infectious Diseases of Children of the Bukovinian State Medical University "Modern epidemiological, clinical-paraclinical
and diagnostic features of the most common inflammatory infectious and non-infectious diseases in children”, state
registration number: 0122U002208.

Results. The analysis of the epidemiologic data allowed to identify an intrafamilial source of infection in all identified
cases (in one case the source of infection could not be identified), in most cases it was the mother, in one case the source
of infection was the father and the grandmother. In most families there are older siblings who could serve as a potential
additional source of infection, but respiratory symptoms in siblings were identified in one third of the families.

In the late neonatal period, cases of horizontal virus transmission were characterized by mild symptoms of upper
respiratory tract infection as acute nasopharyngitis, one case - as a mixture with secretory diarrhea. COVID-19 in another
child was accompanied by acute gastroenteritis and moderate dehydration. The clinical picture of coronavirus infection
in the remaining third of cases was characterized by lower respiratory tract infection as acute tracheobronchitis, acute
obstructive bronchitis and bronchiolitis.

Two infants were transferred from the maternity hospital after delivery because of COVID-19 maternal symptoms
and SARS-CoV-2 RNA detection in the infants' nasal/oropharyngeal swabs on the first day of life. These children were
asymptomatic with no clinical or laboratory evidence of an infectious-inflammatory process during observation.

Conclusions. The presence of an exclusively family source of infection can be considered an epidemiological feature of
COVID-19 in the neonatal period. In the case of horizontal transmission of the SARS-CoV-2 virus in newborns, the disease
COVID-19 in most cases proceeds as mild upper respiratory tract infection, less often — as lower respiratory tract infection
and/or secretory diarrhea. In the case of maternal COVID-19 disease before childbirth the vertical and/or antenatal infection
mode and the subsequent asymptomatic neonatal COVID-19 cannot be denied.

Keywords: Newborns; COVID-19; Peculiarities of Epidemiology,; Clinics.

Introduction

Compared to the adults COVID-19 in children
is characterized by a predominance of mild and
asymptomatic cases. Peculiarities of the disease in
the pediatric population include a shorter incubation
period and a relatively better prognosis with
faster recovery. At the same time, children can be
potential, asymptomatic virus carriers with a long
period of its release. During COVID-19 pandemic,
pregnant women and neonates are considered
vulnerable populations. Cardiopulmonary adaptation
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mechanisms of pregnant women (eg, increased heart
rate and stroke volume, as well as decreased residual
lung capacity) may increase the risk of hypoxemia.
In this aspect, pregnant women can be considered
as a high-risk group in the management strategy
of the condition and the possibility of prevention
of diseases associated with lung lesions, such as
COVID-19. [1, 2].

To date, there is no convincing evidence that
pregnant women have greater risk of contracting
COVID-19 [3, 4], however, it has been established
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that pregnancy increases the risk of severe disease
caused by other types of coronaviruses, as well as
other viral respiratory infections such as influenza
[5]. At the same time, temporary immunosuppression
of pregnant women can increase the risk of infection,
including by the SARS-CoV-2 [6, 7]. Despite the
available data on the asymptomatic COVID-19
in a third examined pregnant women [8], as well
as despite the absence of a probable difference in
clinical symptoms and disease severity in pregnant
and non-pregnant women [9], infection during the
third pregnancy trimester is accompanied by the risk
of hospitalization in the intensive care unit (about
1%), with the probability of invasive mechanical
ventilation about 0,3%. Concomitant diseases and
conditions of the pregnant woman, in particular, age
over 40 years, obesity, anemia, arterial hypertension
and diabetes, are additional risk factors for the severity
of the disease in this group [10-12]. Thus, some
studies indicate the possibility of a severe disease in
pregnant women in 10% of cases [13, 14]. In addition,
the cytokine storm triggered during pregnancy by
COVID-19 can cause severe damage to the fetus,
with subsequent autism spectrum disorders and brain
development abnormalities in newborns [15].

One of the main problems related to COVID-19
is the potential negative impact of the severity of
the pregnant woman's condition on the fetus, the
probability of vertical transmission of SARS-CoV-2,
as well as the consequences of neonatal COVID-19
for the child's body in the future [1, 16].

Until recently, although the possibility of
intrauterine transmission of SARS-CoV-2 was not
denied, it was not confirmed, in particular, due
to the limited number of observations, while the
objective criteria for transmission confirming in
the fetus and newborn remained debatable [17].
The fact of placental infection with SARS-CoV-2
during pregnancy has been established, at the
same time, whether placental infection leads to
neonatal infection remains unclear [18]. Taking
into account the accumulation of research results
that note the presence of SARS-CoV-2 RNA in the
biological fluids of the fetus and newborn, as well
as the positive results of serological tests (specific
IgM in the newborn), intrauterine transmission of
COVID-19 has a high probability, at the same time,
the probability of vertical transmission of infection.
Maternal exposure to COVID-19 in the third trimester
is generally low (approximately 3,2%) without
significant consequences for newborns [19]. There
remains a paucity of observations and insufficient
data on vertical transmission of the SARS-CoV-2
virus in the first two trimesters of pregnancy.

Newborns, like their own mothers, are a group at
highrisk of COVID-19 due to limited age peculiarities
of immune protection [1]. Because intrauterine
transmission of SARS-CoV-2 is currently considered
rare, the COVID-19 in newborns is usually associated
with postnatal infection. Transmission of respiratory
viruses, including SARS-CoV-2, from the mother
to the newborn, occurs through the airborne route,
mainly through close household contact, as well as
a result of in-hospital infection and contact with
infection sources in public places [20, 21].

The disease in newborns usually is mild, although

some infants have a severe COVID-19 [13]. In the
presence of COVID-19 symptoms in the mother
during childbirth, most of the infected newborns
remained asymptomatic or had mild symptoms
with rapid resolution during follow-up [22, 23].
Clinical manifestations of COVID-19 in newborns
differ from those in older children and adults, with
gastrointestinal symptoms and loss of appetite being
the most common. Other symptoms include fever,
cough and other respiratory symptoms, lethargy,
diarrhea, vomiting. Symptoms in newborns are less
pronounced than in adults, the disease in adults is
usually accompanied by fever, myalgia, fatigue,
cough, shortness of breath and respiratory failure,
while gastrointestinal symptoms are rare [21, 23].
Despite the milder symptoms, the neonatal and infant
age can be a factor in prolonging the release of the
SARS-CoV-2 virus [24].

Taking into account the controversy and lack of
information about the peculiarities of the COVID-19
clinical symptoms in newborns [25], in this paper,
using the example of our own observation of
clinical cases of hospitalized children, we expand
the knowledge of doctors about the features of the
COVID-19 in the neonatal age.

The aim of the work was to analyze the
epidemiological and clinical peculiarities of
COVID-19 infection in newborns based on the
analysis of clinical cases.

Material and methods

On 2020 at the beginning of the COVID-19
pandemics in the infectious departments of the
Chernivtsi Regional Children's Clinical Hospital, we
monitored 11 hospitalized newborns. Patients were
selected by the method of simple sampling according
to the chronology of hospitalization. In particular, 9
children were referred by a primary care physician
from home, and 2 newborns were transferred from
maternity care institutions. By sex, the distribution
was as follows: 8 girls and 3 boys.

Examination and treatment of patients was carried
out in compliance with the bioethics rules, according
to current national guidelines and local clinical
medical protocols. Verification of the diagnosis was
carried out on the basis of the detection of RNA of
the SARS-CoV-2 virus in a naso-/oropharyngeal
swab by the PCR method, performed in the
virological laboratory of the Chernivtsi Regional
Center for Disease Control and Prevention of the
Public Health Ministry of Ukraine. Neonatal age of
children and detection of SARS-CoV-2 RNA in a
naso-/oropharyngeal swabs by PCR were considered
criteria for inclusion in the cohort. The results were
analyzed by basic descriptive statistics.

The research was conducted in accordance with
the principles of bioethics, the conclusion of the
commission on biomedical ethics of the Bukovinian
State Medical University regarding the observance of
moral and legal rules for conducting medical scientific
research, protocol No. 6 dated March 16, 2023.

Results and discussion
According to the results of clinical cases analysis
(1-9) of neonatal COVID-19 with a horizontal
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transmission, it is shown that the children were
hospitalized in the late neonatal period, the average
age was 17,8%1,8 days, two thirds (66,7%) were
female newborns (Table 1). Most of the babies
(88,9%) were born at term through birth canals
(77,8%), and the rest of the babies were born by
caesarean section according to obstetric indications,
one baby was born prematurely.

The bigger part of children (88,9%) were
hospitalized on the Ist-2nd day of the disease,
which was probably due to the vigilance of parents
and primary care doctors in this age period. In most
families (77,8%), newborns had older brothers and

sisters, which could recognize as a potential additional
source of infection, in particular, respiratory
symptoms in sibs were verified in 33,3% of cases.
The intra-familial source of SARS-CoV-2 virus was
established in 88,9% of cases, sick mothers were in
most cases (66,7%), the father and the grandmother
were sources of infection in two separate cases. In
all cases, the sources of infection were confirmed
by SARS-CoV-2 virus RNA detection in the naso-/
oropharyngeal swab by PCR. In one case, the source
of infection could not be established. Table 2 shows
the clinical peculiarities of COVID-19 in newborns
with a horizontal transmission.

Table 1

General and epidemiological characteristics of hospitalized newborns
with the horizontal SARS-CoV-2 transmission

Patient 9355’ Sex Pr%%’;iat;‘cy Full|/preterm Childbirth type | CONfirmed source of
1. 19 m 1 full-term vaginal not confirmed
2. 21 m 1 full-term vaginal father
3. 24 f 1l full-term vaginal both parents
4. 15 f 1l full-term vaginal mother
5. 19 f I full-term vaginal grandmother
6. 16 f 1] full-term vaginal mother
7. 13 f I full-term caesarean section mother
8. 10 f 1l preterm caesarean section mother
9. 24 m 1l full-term vaginal mother
Thus, the main clinical peculiarities of was accompanied by an isolated picture of acute

COVID-19 in newborns were respiratory and
gastrointestinal lesions, accompanied by an increase
in body temperature. Most of the cases (55,5%)
were characterized by mild upper respiratory tract
infection as acute rhinitis and pharyngitis, one of
the case demonstrated mix with the phenomena
of secretory diarrhea. COVID-19 in another child

gastroenteritis and moderate dehydration. The clinical
picture of coronavirus infection in the remaining
33,3% cases was characterized by lower respiratory
tract infections as acute tracheobronchitis, acute
obstructive bronchitis, and bronchiolitis; in the last
two cases, respiratory symptoms were accompanied
by mild respiratory failure.

Table 2

Clinical characteristics of hospitalized newborns with horizontal SARS-CoV-2 transmission

Day of ini ; Days in-
. . . Fever, Clinical Disease e .
Patient r;i%sért)ilé?]- Feeding type o peculiarities severity Co-morbidities tpeoastrr)nlt:rlt
. S - jaundice, urinary
1. I breastfeeding | TiLL 38,8 | rhinitis, pharyngitis moderate tract infection 10
2. 11 breastfeeding | TiLL 37,8 bronchiolitis severe - 7
. A -, . hypoxic
3. I breastfeeding | TiLL 37,6 | rhinitis, pharyngitis mild encephalopathy 8
4. 1 mixed TILL 38,0 enteritis moderate - 11
hypoxic
5. I formula ABSENT | rhinitis, pharyngitis moderate enceﬁﬂﬁé?gathy, 7
hemoglobinopathy
hypoxic
6. I breastfeeding | TILL 38,5 bronchitis moderate encephalopathy, 9
jaundice
; rhinitis, pharynagitis, :
7. 1 breastfeeding | TILL 38,8 enteritis mild - 13
8. I formula no 38,5 | rhinitis, pharyngitis moderate conggglft:étheart 7
9. I formula fo 37,8 | bronchoobstruction moderate acute otitis media 11
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Most of the children (55,5%) had a high grade
fever, the increase in body temperature in a third
of the patients did not exceed low grade fever, and
in one child neurological symptoms due to nitrate
methemoglobinopathy were predominance.

Among the clinical cases, the most severe
COVID-19 occurred in a child suffered from
bronchiolitis because of requirement of respiratory
protection as oxygen therapy and compensation of
respiratory fluid losses as slow infusion of glucose-
salt solutions. Two newborns received antibacterial
therapy with Ill-generation cephalosporins because
of verified the urinary tract infections and otitis
media. At the same time, the condition of some
children was aggravated by some neonatal conditions
as hypoxic encephalopathy, neonatal jaundice, and
one child had a heart defect.

Two girls were born by SARS-CoV-2 verified
mothers and transferred from maternity care
institutions. These two cases of COVID-19 in
children, confirmed by for SARS-CoV-2 RNA
detection by PCR test performed on the Ist day of
life immediately after birth. Both children were
full-term, born through birth canals. In one case of
observation hypoxic encephalopathy was verified,
in the other girl, only the processes of physiological
adaptation of the newborn were noted. Both girls
did not have any clinical or laboratory signs of an
infectious-inflammatory process during their in-
patient observation. In a week of observation, the
babies were discharged with a negative result of the
PCR test for SARS-CoV-2 RNA.

According to analysis of clinical cases, it is
possible to state the differences between the clinical
picture of COVID-19 in the early and late neonatal
period. Verified COVID-19 cases immediately
after birth were asymptomatic, which can probably
be explained by the possibility of transplacental
transmission and the protective role of specific
maternal virus-neutralizing I1gG.

Because of nasopharynx and oropharynx swabs
collection was carried out immediately after birth
with the minimization of the time of postnatal
contact between the mother and the child before the
collection of the swabs, as well as the difference in
the clinical picture, we can assume the impossibility

Reference:

of horizontal transmission of SARS-CoV-2 in these
asymptomatic cases. At the same time, no other
biological fluids were used to confirm the fact of
vertical transmission of the new coronavirus SARS-
CoV-2. The difficulties of confirmation the SARS-
CoV-2 transmission type in our cases is also related
to the limited number of observations. Thus, in our
opinion, SARS-CoV-2 vertical transmission in these
asymptomatic confirmed cases seems quite likely.

Conclusions

1. An epidemiological peculiarity of COVID-19
in the neonatal period can be considered the presence
of family source of infection, mostly among parents
and older siblings.

2. In the case of horizontal transmission of the
SARS-CoV-2 virus in newborns, the disease of
COVID-19 in most cases occurred as mild upper
respiratory tract infection, less often as a lesion of
the lower respiratory tract and gastrointestinal tract.

3. In the case of maternal disease few days
before delivery and the presence of clinical picture
of SARS-CoV-2 infection during childbirth, the
vertical and/or antenatal route of virus transmission
with the subsequent asymptomatic COVID-19 with
virus secretion from the first day of extrauterine life
cannot be refuted.

Prospects for further research

They consist in the accumulation of experience
in the management of newborns infected with the
SARS-CoV-2 virus, with different routes of virus
transmission and different severity of COVID-19.

The research was carried out within the framework
of the scientific and research activity of the
Department of Pediatrics and Children's Infectious
Diseases of the Bukovinian State Medical University
«Modern epidemiological, clinical-paraclinical and
diagnostic features of the most common inflammatory
infectious and non-infectious diseases in childreny,
state registration number: 0122U002208.
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COVID-19 Y HOBOHAPOJKEHHUX: BIACHHUM JOCBIJ HA NPUKJAAI KJIITHIYHUX BUITAJIKIB
H.B. /Ipyuyyn-Menwvnux, JI.A. Ieéanosa, M.H. I'apac, 1.I. Cagka, C./]. Caska

BykoBuHcbKHIi 1epxkaBHUi MeauuyHuii yHiBepcuTer MO3 Ykpainun
(M. YepHiBui, Ykpaina)

Pe3ome.

Beryn. Hapasi icHye koHTpaBepciiiHa iH(poOpMamis MOOJ0 €MiJAeMiONOTiYHUX XapaKTePUCTHK Ta TSKKOCTI mepebiry
COVID-19 six y KOTOpTi BariTHUX, TaK 1 HOBOHAPOKEHHUX. BINBIIICTh AOCIIAHUKIB MOBIJOMIISIOTh PO OJHAKOBY TSIKKICTH
3aXBOPIOBAaHHS Yy BAaTiTHUX 1 HEBATiTHUX XKIHOK Ta JIETIIHUH mepedir 3aXBOPIOBAHHS Yy HEOHATAJIBHOMY MEpioAi 3 MOXKIHUBIiC-
TIO PO3BUTKY KPUTHYHUX CTAHIB B OKPEMHX HEMOBIAT. 3a3Haiu TpaHchopMaliil ysSBICHHS LIOA0 MOXJIHBOCTEH TpaHCcMicii
SARS-CoV-2 noBonapomxkeHiil quTuHi. OCKiTbKH BHYTPIIIHEOYTpPOOHA Iepenada HOBOTO KOPOHABIpyCy BBaXKA€ThCS Hapasi
pinkicHoto, peamizanis COVID-19 y HOBOHapomKeHHX, 3a3BUYall, OB’ 3aHa 3 MOCTHATAJIBHOIO TIepeIadeio Bipycy.

MeToo po6oTu Oyi0 MpoaHaai3yBaTH eiAeMioIOTiuHi Ta KAiHi4Hi 0cobauBocTi iHpekiii COVID-19 y HOBOHapOIKEHUX
Ha OCHOBI aHaJIi3y KJIIHIYHUX BHUIIAJKIB.

MartepiaJ i MeTOaH AOCTiTKEHHS.

B indekuiinux Bigminenusax OKHII «YepHiBelnpka ob1acHa TUTAYA KIiHIYHA JTIKapHS» MiJ CIIOCTEPESIKCHHSIM 3HAXOIUIHU -
cs 11 HOBOHAPOMKEHUX, YIIIUTATCeHUX ynpoaoBxk 2020 poxy Ha nmovyaTtky nanaewmii, cnpuunnenoi indexuiero COVID-19, 30-
Kpema 9 miTell CKepoBaHUX JiKapeM MEePBUHHOT JTAaHKH 3 IOMY, Ta 2 — IepeBEACHUX 3 MOJIOTONMOMIYHUX 3aKiaAiB. Bepudikarmis
niarHo3y nmpoBoauiacs Ha migctasi BussieHHs PHK Bipycy SARS-CoV-2 y Hazo-/opodapunreanbsaomy Masky metogom I1JIP.

JlociKeHHsT TPOBOAMIINCS 3TiHO 3 NPUHIMIAMU 010€THKH, BHCHOBOK KOMicil 3 MHTaHb OioMequ4YHOi eTHKH bykoBHH-
CBKOTO J€pKaBHOTO MEIMYHOTO YHIBEPCHTETY I[0OJ0 AOTPUMAaHHS MOPAIbHO-TIPABOBUX MPABHI MPOBEJEHHS MEAWYHUX Ha-
YKOBUX JOCIHIiKeHb, mpoTokosn Ne 6 Bix 16.03.2023 p.

Jocnimxenus BukoHaHo B pamkax H/IP kadenpu mexiaTpii Ta qutsayux inpekuifnux xBopod ByKoBHHCEKOTO 1€pKaBHOTO
MeauYHOTo yHiBepcutery «CydacHi emizeMioNoTiyHi, KIiHIKO-MapaKIiHiuYHI Ta A1arHOCTHYHI 0cOOMMBOCTI Halbinpm mo-
MHMPEeHUX 3aNalbHUX 3aXBOpIOBaHb iH(eKilHOT Ta HeiHdekuiliHOT npupoau y xitei», Ne nepxkpeectpanii: 0122U002208.

PesyabTaTH mociimikeHHs. AHaNI3 eMigeMiONOTIYHUX AAHMX TO3BOJIMB YCTAaHOBUTH BHYTpIMIHbOCIMEHHE JKepeno iH-
(ikyBaHHS y BCiX BCTAHOBJIEGHHX BHUNAJKaX (B OJHOMY BHMAJKY JKepeno iH(exii BCTaHOBUTH HE BAAJOCA), y Oinpimocti
BHIIAJKIB — Ile Marepi, 10 OAHOMY BHIAJKY JoKepesnoM iHdikyBaHHs Oynu 0aTbko Ta 6abycs. Y OinpumiocTi cimeil HoBOHapo-
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JOKeHHX JiTel € cTapmi OpaTd i cecTpH, 1[0 MOTJIO MOCIYT'YBAaTH IMOTSHIIHHAM JOJAaTKOBUM JDKEPEIOM iH(IKyBaHHS, peclri-
paTOpHiI CUMITOMH y CUOCIB Bepu(PiKOBAHO y TPETUHHU CiMEH.

V mi3HbOMY HEOHAaTAaJbHOMY HEpPioAi 3 FOPU3OHTAIBHOI TPAHCMICI€I0 Bipycy OiNBIIICTh BHMAJKIB XapaKTePU3yEThCs
HETSDKKUM ypaXCHHSIM BEPXHIX JUXAJIBHUX MUISAXIB Y BUIUISAJI TOCTPOrO pUHO(APUHTITY, B OJHOMY i3 CIIOCTEPEXKEHb — y MO-
€IHAHHI 13 sBumamu cexperoproi aiapei. [lepedir COVID-19 me B oxHi€l TUTHHH CYNPOBOIKYBABCS 130JbOBAHOK0 KIiHi-
KOO0 TOCTPOTO racTPOSHTEPHUTY 3 SIBUILAMHU Jeriaparanii cepenuboi TshkkocTi. KiiniuHa kapTiuHa KopoHaBipycHol iHdexuii y
peIITH TPETUHU BHIAJKIB XapaKTepU3yBajacs ypakeHHSIM HIKHIX AMXaIbHUX IUIIXIB y BUTISAAL TOCTPOTO TPaxeoOpoOHXITY,
TOCTPOTO OOCTPYKTHBHOTO OPOHXITY Ta OPOHXIONITY,

VY nBox miTei, mo Oyiu HapomKeHi Bix MaTepiB, B skux COVID-19 giarHocTOBaHO mepea MOYaTKOM MOJIOTIB, 10 OyIu me-
peBeeHI 3 MOJIOTONOMIUHUX 3aKJIAaJiB y 3B’ 53Ky i3 MO3UTUBHUM pe3ynbratoM [1JIP Tecty Ha Bu3nauenns PHK Bipycy SARS-
CoV-2 y nutuHH, IpoBeIeHUM Ha | 100y *KUTTS ogpa3y Hmicis HAPOJKEHHS, BiIMidaBca 0€3CUMITOMHUI nepedir 6e3 KOTHUX
KJIIHIYHUX 4K J1abOpaTOPHUX O03HAK iHPEKIIHHO-3aMaTbHOTO MPOIECY YIPOMAOBK CIOCTEPEIKCHHS.

BucnoBku. Enigemionoriunoto ocobnusictio COVID-19 y HeonaransHOMY mepioJii MOXKHA BBaXKaTH HASBHICTh BUKIIIOU-
HO POAMHHOTO JKepena iHpeknii. Y BUnaaKy Topu3oHTanbHOI TpaHcMicii Bipycy SARS-CoV-2 y HOBOHapOIKeHUX 3aXBOPIO-
BaHs COVID-19 y Ginprmocti Bunaaxis mepedirae y BUIISAI HETSHKKOTO YPaKeHHS BEPXHIX AMXaJIbHUX IUISIXIB, pifme — 3
YpaKeHHSIM HIJKHIX JUXaJBHAX IUIIXIB Ta TaCTPOIHTECTHHAILHOTO TPAKTy. B pasi 3axBOpIOBaHHS MaTepi mepej MOJI0TaMu Ta
HasgBHOCTI KIiHikH COVID-19 mix yac moaoriB, He MOXHa CIPOCTYBAaTH BEPTUKAIBHUI Ta/a00 aHTeHATaNbHUN OUISAX 1HDIKY-

BaHHS 3 HACTYITHUM OC3CHMITOMHHUM MepeOiroM 3aXBOPIOBAHHS.
KarwuoBi ci1oBa: mosorapomxeni; COVID-19; oco6auBocTi emizeMionorii; KIiHika.
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