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For citation: Ryabova A. 1., Dmitriev A.V., Chumachenko M.S., Glukhovets I.B./ Health status of children born to mothers with a new coro-
navirus infection (COVID-19)

AHHOTALUA
Lenp uccnenoBanus: [IpoBeneH peTpocrieKTUBHBIN aHaM3 99 BcTOpuil pa3BUTHSI HOBOPOXKACHHBIX, OT Matepeil ¢ octpoit nHpekimeit SARS-
CoV-2 B0 BpeMst poJIOB B YCJIOBHSIX KOBHIHBIX rocnuTanei ropoja Psa3anu B nepron ¢ stuBaps no aexadps 2021 roxa u 63 uctopun pasBuTHs
HOBOPOXJICHHBIX, POAMBIIUXCS OT Martepeii, nepenecnx SARS-CoV-2 Bo Bpemst 6epemenHocTH Ha cpoke recranuu 18 —29 nenens. OTMeueHo
YBEJIWYEHUE POXKJICHHUS HEJOHOLICHHBIX M MaJOBECHBIX JI€TEH, BBICOKMI yPOBEHb MHTPAHATAJIBHOM T'MIIOKCHH, MOTpeOOBaBIIeil MpoBeIeHUEe
MEPBUYHON PEAHUMALMOHHOW MOMOUIM HOBOPOXKICHHBIM, HEOOXONMMOCTH TIOCIUTAIM3AUMU B OTACJICHHE pPEaHMMAlMd M WHTCHCHUBHOM
tepanuu. [IpeacTaBieHHble JaHHBIE CBUAETENILCTBYIOT O B3aUMOCBs3M ocTpoil nHdekunu SARS CoV-2 y eHUwmHbl 1 paHHEH ajanranuu
HOBOPOKICHHBIX.
OcHoBHbIe TOJNOKeHMs: [ 'pynmoll pucka, cpean 3a0oJieBIIMX HOBOW kopoHaBupycHod wHpekiwmeit (COVID-19), susiorcs GepeMeHHEIE,
POXXEHHUIIBI ¥ HOBOpOXACHHBbIE. MH(uIMpoBaHne OepeMeHHBIX B 3% CIlydaeB CONMpPSHKEHO C PA3BUTHEM TKENbIX (opM HHPEKIHH IO
CPaBHEHHUIO C IPYTMMHM JKEHLIMHAMM aHAJIOrMYHOro Bo3pacta. Ha jaHHBI MOMEHT CyLIECTBYIOT NPOTHBOPEUMBBIC JaHHBIC O BO3MOXHOCTH
TPaHCIUIALCHTAPHO Nepeaayn BUpyca OT MaTepu K IOy .
3akimouenue. [IpeacraBieHHble TaHHbIE CBHIETENBCTBYIOT O B3aUMOCBS3K 0cTpoii uHpekunn SARS CoV-2 y eHIIMHbBI U paHHel ajanrtanuu
HOBOPOXJICHHOT0. OTMEUEHO JI0CTOBEPHOE YBEJIMUECHUE POXKICHHS HEIOHOIIEHHBIX, B TOM HUCIIE, JIETEH C SKCTPEMalIbHO HU3KOM Maccoii Tena
B rpymnme ot Martepeii ¢ ocrpoii nHpexnueit SARS-CoV 2 B poaax, a Takke BEICOKHI yPOBEHb HHTPAHATATBHON M'MIIOKCHH y JeTel o0enx
IPYIIIl, YTO COMPSKEHO C MOTPEOHOCTHIO B IEPBUYHOM PeaHMMAIIMOHHON MOMOILM HOBOPOXK/EHHBIM U HHTEHCUBHOI Tepanuu.
Knarwuesbie cioBa: COVID-19, SARS-CoV-2, koponaBupyc, OepeMEHHOCTh, HOBOPOXXICHHBIE, JIETH, JWUCTPECC IUIOJA, IbIXaTeIbHbIE
HapyLEeHUs
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HEALTH STATUS OF CHILDREN BORN TO MOTHERS WITH A NEW CORONAVIRUS INFECTION (COVID-19)

ANNOTATION
The purpose of the study: A retrospective analysis of 99 histories of the development of newborns from mothers with acute SARS-CoV-2
infection during childbirth in the conditions of COVID hospitals in the city of Ryazan in the period from January to December 2021 and 63
histories of the development of newborns born from mothers who underwent SARS-CoV-2 during pregnancy at gestation was carried out 18 —
29 weeks. There was an increase in the birth of premature and underweight children, a high level of intranatal hypoxia, which required primary
resuscitation for newborns, the need for hospitalization in the intensive care unit and intensive care. The presented data indicate the relationship
between acute SARS CoV-2 infection in a woman and early adaptation of newborns.
Main provisions: The risk group among those who have a new coronavirus infection (COVID-19) are pregnant women, women in labor and
newborns. Infection of pregnant women in 3% of cases is associated with the development of severe forms of infection compared to other women
of the same age. At the moment, there are conflicting data on the possibility of transplacental transmission of the virus from mother to fetus.
Conclusion. The presented data indicate the relationship between acute SARS CoV-2 infection in a woman and early adaptation of a newborn.
There was a significant increase in the birth of premature infants, including children with extremely low body weight in the group from mothers
with acute SARS-CoV 2 infection in childbirth, as well as a high level of intranatal hypoxia in children of both groups, which is associated with
the need for primary resuscitation care for newborns and intensive care.

Keywords: COVID-19, SARS-CoV-2, coronavirus, pregnancy, newborns, children, fetal distress, respiratory disorder

According to WHO, there is no higher risk of infection with
SARS-CoV-2 coronavirus among pregnant women, and in most cases
the infection in these women is asymptomatic or mild. However, about
3% of pregnant women with COVID-19 need intensive therapy, in-
cluding artificial lung ventilation, which significantly increases the risk
of death [1-3]. The literature describes isolated cases of coronavirus
infection in newborns, but convincing data for transplacental infec-
tion is insufficient. Thus, some authors reject the possibility of vertical
transmission of the virus [4]. The ability of the placental barrier to reli-
ably prevent vertical transmission of SARS-CoV-2 has not been defin-
itively proven [5], which is confirmed by observations of pregnancies
against the background of SARS-CoV-2 infection in late terms, ending
in premature birth and even perinatal fetal death, fatal outcome in the
mother [6,7]. The possibility of penetration of SARS-CoV-2 through
the placenta and cases of probable intrauterine transmission of infec-
tion [8,9] are confirmed by the detection of immunoglobulin M (IgM)
against SARS-CoV-2 in umbilical cord blood and/or in the blood of
newborns, since I[gMs are not transmitted transplacentally from moth-
er to fetus [10]. Studies of amniotic fluid, polymerase chain reaction
(PCR), smears from the pharynx and rectum of newborns from moth-
ers with a positive smear for SARS-CoV-2 confirm the possibility of
vertical transmission of SARS-CoV-2 even in asymptomatic women,
however, the frequency of such transmission does not exceed 5% [11].

Impaired fetoplacental perfusion, thrombotic changes in the
mother, vasculopathy, decreased barrier function of the placenta, in-
flammatory changes in it are probably the causes of perinatal compli-
cations in children from mothers who have had a coronavirus infection
[12,13]. D. Baud et al. suggested that changes in the placenta caused
by the virus lead to chronic and acute fetal hypoxia, premature deliv-
ery, which causes the severity of the condition of children at birth [14].

The purpose of the study: to assess the health status of chil-
dren born to mothers who underwent COVID-19 during pregnancy
and childbirth

Materials and methods. Retrospectively analyzed 99 devel-
opmental histories of newborns born to mothers with acute SARS-
CoV-2 infection during childbirth in covid hospitals in Ryazan in the
period from January to December 2021 and 63 developmental histo-

ries of newborns born to mothers who suffered SARS-CoV-2 during
pregnancy at gestation 18 — 29 weeks. The control group (n = 9397)
consisted of newborns born in the general population in 2019 from
mothers who were not ill with SARS-CoV-2. The diagnosis of COV-
ID-19 was based on the identification of the virus by PCR and comput-
ed tomography. According to the volume of lung tissue damage, four
degrees of change are distinguished: CT1 —up to 25%, CT2 —25-50%,
CT3 — 50-75%, CT4 >75%. Statistical processing was carried out in
the MS Excel program using the Student’s criterion and the relative
risk criterion (RR) at a significance level of p<0.05.

Results and their discussions.

The newborns were divided into two groups: 99 children from
mothers with manifestations of acute COVID-19 in childbirth (group
1), and 63 children whose mothers had this infection during pregnan-
cy (group 2). The average age of women in labor in the groups was
30.6+5.4 years. In both groups, SARS-CoV-2 was identified by PCR
in 100% of mothers.

In both groups, repeated pregnancy prevailed — 73% and 75%,
respectively (p>0.05). The use of assisted reproductive technologies
for pregnancy was noted in 9% and 5% in the groups, respectively
(p>0.05). In half of the cases, the delivery was by operative delivery:
53.8% and 51.1%, respectively (p>0.05) and was determined by the
somatic status of the woman in labor.

Complicated gynecological history is represented by abortions
in the anamnesis in 12% and 10% of cases in the groups, respectively
(p>0.05; OR 1.27); miscarriages of 12% and 9% (p<0.05; OR 3.05);
infertility of 9% and 15% (p>0.05; OR 0.72); pathology of the uterus
and ovaries 9% and 17% (p>0.05; OR 0.52) in both groups, respec-
tively.

Abnormalities associated with pregnancy were observed in
women in both groups: anemia of pregnant women 53% and 43%
(p>0.05; OR 0.53), acute urinary tract infection 41% and 33%, respec-
tively (p<0.05; OR 0.30). In the first group, 100% of women had a
combined pathology (disorders of fat metabolism, gestational diabetes
mellitus, cardiovascular disorders). Somatic pathology in mothers is
shown in Figure 1.
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Group L: n =99 newborns borm to mothers with acute SARS-CoV-2 infection during labor
Group 2: n = 63 newborns born to mothers who had SARS-CoV-2 during pregnancy at gestational age 18-29 weeks

Fig. 1 Somatic pathology in mothers of groups 1 and 2

Catarrhal and general toxic symptoms prevailed in all women
who underwent COVID-19. The incidence of pneumonia in women
in labor in the first group was 30%, in the second group 16% (p>0.05;
OR 2.12). According to computed tomography, the distribution by se-
verity was: CT1 — 50% and 22%; CT2-10% and 67%; CT3-10% and
11%; CT4-30% and 0% in both groups. Radiological changes of the
4th degree on CT, which occurred in a third of cases in women of the
first group, required a transfer to a ventilator, in the second group there
were no such patients.

The majority of newborns in both groups weighed more than
2500 grams (72% and 92%, respectively; p<0.05). Children with a
body weight of 1500-2499 grams were found with the same frequency
(9% and 8%, p >0.05), newborns with a body weight of less than 1500
grams accounted for 19% in the first group, while they were absent in
the second, including children with extremely low body weight 6%. In
the second group, children weighing less than 1500 grams were absent.
The population frequency in the control group was 0.3%. In the first
group, the proportion of premature babies was 48%, exceeding 8 times
this indicator in the second group and in the population (6% and 5%,
respectively; p<0.05).

The proportion of children born at 35-37 weeks of gestation
was 25 and 50% (p<0.05), at 32-34 weeks of gestation 31% and 50%
(p<0.05) in both groups, respectively. In the first group, 19% of new-

borns were born at 29-31 weeks of gestation, 25% at 22-28 weeks of
gestation, while in the second group there were no children born before
32 weeks of gestation.

In comparison with the control, both the first and second
groups have a higher frequency of asphyxia, while it is highest in the
first group (55% and 41%, respectively; p>0.05). In the first group,
30% of children and 5% of children of the second group needed res-
piratory therapy p<0.05. At the same time, 60% of them in the first
group required prolonged artificial lung ventilation. In comparison
with the first group, newborns of the second group did not require ar-
tificial lung ventilation.

All children of the first group needed hospitalization, including
36% in NICU. Among the patients of the second group, only 5% were
hospitalized in a neonatal hospital. The duration of hospitalization in
the NICU was 9.6+9.4 days. The total period of hospitalization in the
neonatal hospital in the groups was 23.0£18.4 and 5.54+5.7 days, re-
spectively. Antibiotic therapy was performed in 67% and 13% in the
first and second groups. The structure of pathology in newborns was
dominated by: perinatal CNS lesion, congenital pneumonia, respirato-
ry distress syndrome, neonatal jaundice with critical bilirubin levels
requiring therapy. The pathology of the neonatal period of the first,
second and control groups is shown in Figure 2.

Diagnosis % of casesin % of cases in % of casesin plvs2 plvsk p2vsk
1 group 2 group the control
group
Neonatal jaundice 36% 8% 6% <0,05 <0,05 <0,05
Perinatal CNS 70% 13% 7% <0,05 <0,05 <0,05
damage
Congenital 64% 10% 6% <0,05 | <0,05 <0,05
prneumonia
ARDS 18% [ 2% [ 0,2% [ <0,05 | <0,05 | <0,05
Congenital 2% 2% 0,3% 50,05 <0,05 <0,05
vesiculosis
IUGR 2% 8% 5% 0,05 >0,05 <0,05
Hemorrhagic 2% 3% 0,8% >0,05 >0,05 <0,05
disorders

Group 1:n =99 newborns bom to mothers with acute SARS-CoV-2 infection during labor
Group 2: =63 newbormns bomn to mothers who had SARS-CoV-2 dusing pregnancy at gestational age 18-29 weeks
Control group: n = 9397 newborms born in the general population in 2019 from mothers who did not have SARS-CoV-2

Fig. 2. Pathology of the newborn period of the first, second and control groups
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Conclusions. The presented data indicate the relationship be-  from mothers with acute SARS-CoV 2 infection in childbirth, as well

tween acute SARS CoV-2 infection in a woman and early adaptation as a high level of intranatal hypoxia in children of both groups, which
of'a newborn. is associated with the need for primary resuscitation care for newborns

There was a significant increase in the birth of premature in-  and intensive care.

fants, including children with extremely low body weight in the group
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