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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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FEATURES OF THE CLINICAL COURSE OF CORONAVIRUS INFECTION IN NEWBORN
CHILDREN

Kamshat K. Urstemova'?, Nishangul S. Bozhbanbayeva?, Merih Cetinkaya3, Lyazat N. Manzhuova', Lyazzat T.
Yeraliyeva?*, Assiya M. IssayevaZ.

1“Scientific Center of Pediatrics and Pediatric Surgery” JSC, Almaty.

?Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan.

SHealth Sciences University Basaksehir Cam and Sakura City Hospital Istanbul, Turkey.

“National scientific center of phthisiopulmonology of Ministry of health of the Republic of Kazakhstan, Almaty, Kazakhstan.

Abstract.

The article analyzes the prevalence of coronavirus infection
in newborns in the Republic of Kazakhstan from the pandemic
outbreak till April 2022. The article provides the dynamics of
the number of newborns with positive SARS-CoV-2 tests in
the reporting period, describes the specifics of the course of
coronavirus infection in newborns depending on the neonatal
gestational age, and reports the immediate outcomes.

Key words. Newborn, coronavirus infection, COVID-19
pandemic, SARS-CoV-2 RNA, neonatal period.

Introduction.

An outbreak of coronavirus infectious disease in 2019
(COVID-19) was declared by the World Health Organization
a health emergency with possible negative consequences for
pregnant women and their newborns [1]. Currently, there are an
increasing number of publications and systematic reviews about
neonatal and pediatric patients with SARS-CoV-2 [2,3]. Several
studies have shown that a severe course of the disease in pregnant
women increases the risk of complications such as premature
birth, fetal malformations, intrauterine fetal development delay,
and stillbirth [4-6]. Considering the coagulopathy observed in
patients with COVID-19, these complications may result from
impaired fetoplacental perfusion and thrombotic changes [5,7].
Dong Y. et al. note that newborns and children in the first year
of life have a higher likelihood of severe SARS-CoV-2 disease
than elder children [8]. In their studies, Malik S. et al. (2021)
demonstrate a higher risk of adverse outcomes, such as neonatal
sepsis and mortality, in infected newborns with SARS-CoV-2
than in uninfected newborns. The authors also claim the risk of
SARS-CoV-2 infection in 6.3% of infants born to mothers with
COVID-19 [9].

However, other researchers argue that, in most cases,
COVID-19 during pregnancy does not affect the newborn’s
health [10,11]. Current literature data suggest that children
are less exposed to coronavirus infection than adults [12,13].
In addition, it was noted that children had a milder course of
the disease and were much less likely to suffer complications
and adverse outcomes than adults [14-18]. In newborns,
the likelihood of vertical (intrauterine) transmission is still
assumed [19,20], but the available evidence to support this
hypothesis is insufficient [21,22]. Thus, our review of the
world literature shows the inconsistency of data regarding the
impact of coronavirus infection on the health of newborns
and young children. This paper analyzes the monitoring data
for coronavirus infection in newborns in Kazakhstan since the
outbreak of the COVID-19 pandemic.
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The purpose was to study the prevalence of coronavirus
infection in newborns in the Republic of Kazakhstan (RK) and
the specifics of its clinical course.

Materials and Methods.

We conducted a retrospective analysis of the medical records
of 565 newborn children (form 097u, form 003u) who were in
the isolation wards of maternity institutions and in infectious
hospitals in 17 regions of Kazakhstan with positive results of
PCR studies for SARS-CoV-2 (smear from the nasopharyngeal
or oropharyngeal mucosa). The management of newborns with
suspected or confirmed COVID-19 was carried out in accordance
with the algorithm of actions at the birth of a newborn from
a mother with suspected or confirmed COVID-19 (clinical
protocol No. 117 of October 16, 2020, approved by the Joint
Commission on the Quality of Medical Services of the Ministry
of Health of the Republic of Kazakhstan). In accordance with
this algorithm, newborns born in maternity hospitals of the
republic from mothers with suspected or confirmed COVID-19
underwent mandatory PCR testing for SARS-CoV-2 virus RNA
(smear from the nasopharyngeal or oropharyngeal mucosa)
immediately after birth.

Newborns admitted from home to an infectious hospital
with suspected COVID-19 were given a PCR test for SARS-
Cov-2 RNA (smear from the nasopharyngeal or oropharyngeal
mucosa) on the day of hospitalization.

The statistical processing was made using a Pentium IV PC
with MS Excel 2013 and IBM SPSS Statistics 23 software
package. The arithmetic mean and standard deviation were
used to describe the normal population. The student’s criterion
was used to test the mean difference for two groups (main and
control). The error control was ensured by data collection.

Standard methods of variation statistics used included the
calculation of mean values (M), mean errors for absolute and
relative values (m), and statistical significance in comparison
between groups (p).

Results.

Overall, coronavirus was confirmed in 565 newborns from
March 2020 to April 2022 (Table 1).

Table 1 shows an upward tendency in coronavirus incidence
in newborns.

Table 2 provides the gender structure of SARS-Cov-2 infected
newborns.

No statistically significant gender differences in SARS-CoV-2
infected newborns were noted from March 2020 to April 2022
(Table 2). In 2020, 426,824 children were born in Kazakhstan.
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Table 1. Number of newborns with coronavirus infection registered
from March 2020 to April 2022.

Years Abs. M+m%
2020 135 24.0+1.8
2021 268 47.442.1
2022 (January-April) 162 28.7+1.9
Total 565 100.0

Table 2. Gender distribution of newborns with coronavirus infection.

Males (n=306) Females (n=258)

Years/gender Abs. Mm% Abs. M<m% p-value
2020 72 23.5£2.8 63 24.4+2.7 >0.05
2021 148  48.5+2.8 120 46.5+3.1 >0.05
2022 (January-April) 87 28.4+1.9 75 29.1£2.8 >0.05

Note: p >0.05 — no statistical significance between the indicators of
compared groups was registered

Table 3. Distribution of newborns with SARS-CoV-2, by gestational age.

Full-term newborns Preterm newborns

Years/

: (n=538) (n=27) Total p
gestational age
Abs. Mm% Abs. M+m%
2020 133 98.5+8.4 |2 1.5£0.01 |135 <0.01
2021 248 92.5+5.6 |20 7.5+0.19 268 <0.01
2022 157 96.9+£5.7 |5 3.1+0.04 162 <0.01

Note: p < 0,01 — the significance of differences between the indicators of compared
groups from the beginning of the pandemic till today

All infants born from mothers with confirmed COVID-19
underwent PCR examination for SARS-Cov-2 RNA by
nasopharyngeal or oropharyngeal swab during Day 1 of life.
The newborns suspected of COVID-19 and admitted to an
infectious hospital from home underwent PCR examination on
admission (Figure 1).

Figure 1 shows the COVID-19 prevalence in newborns
by regions of the RK in 2020-2021. In 2020, the number of
newborns registered with SARS-CoV-2 was the highest in the
North Kazakhstan Region — 33 (24.4%), followed by the city
of Nur-Sultan — 24 (17.8%). The prevalence of SARS-CoV-2
infection was low in Almaty Region — 10 (7.4%) and Karaganda
Region -10 (7.4%), as well as in Almaty city, East Kazakhstan,
and Pavlodar Regions — 8 patients each (6%), Turkestan and
Kyzylorda Regions — 7 (5.2%), West Kazakhstan Region — 6
(4.4%), Qostanay Region — 3 (2.2%), and Mangystau and
Aktobe Regions — 2 cases each (1.6%). The SARS-CoV-2
prevalence was the lowest in the city of Shymkent, Akmola, and
Zhambyl Regions — 1 case each (0.74%).

The picture slightly changed in 2021 (figure 2). The SARS-
CoV-2 prevalence in newborns was the highest in the cities of
Almaty — 68 (25.4%), Nur-Sultan — 73 (18.2%), and Shymkent
—22 (8.2%). Low prevalence of SARS-CoV-2 infection among
newborns was registered in Karaganda — 21 (7.8%), Pavlodar
— 16 (6%), North Kazakhstan — 16 (6%), Aktobe — 11 (4.1%),
Zhambyl — 11 (4.1%), Qostanay — 7 (2.6%), Akmola — 6 (2.2%),
and Kyzylorda — 6 (2.2%) Regions. SARS-CoV-2 was very rare
in newborns of West Kazakhstan — 5 (1.9%), Mangystau — 4
(1.5%), and Turkestan — 3 (1.1%) Regions. Only one newborn
with COVID (0.4%) was registered in Almaty, East Kazakhstan,
and Atyrau Regions each.
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Figure 3 shows the number of newborns with positive SARS-
Cov-2 PCR by regions of Kazakhstan in January-April 2022.

As shown in Figure 3, in 2022, most newborns with a positive
SARS-CoV-2 PCR test were registered in the cities of Nur-Sultan
—37(23%) and Almaty — 26 (16.1%), and Pavlodar Region — 22
(13.7%), followed by Karaganda Region — 18 (11.2%). Fewer
children with SARS-CoV-2 were registered in Kyzylorda — 13
(8.1%), Zhambyl — 10 (6.2%), Qostanay — 10 (6.2%), Aktobe —
6 (3.7%), Atyrau — 4 (2.5%), and North Kazakhstan — 3 (1.9%)
Regions, and the city of Shymkent — 3 (1.9%). Only 2 (1.2%)
patients with SARS-CoV-2 were recorded in Turkestan, West
Kazakhstan, Almaty, and Mangystau Regions each. Only 1
(0.62%) newborn with COVID was registered in the Akmola
Region, and no cases in the East Kazakhstan Region.

According to our data, more newborns with COVID were
registered in big cities (Almaty and Nur-Sultan). The number of
newborns with a positive SARS-CoV-2 PCR was twice higher
in 2021 compared to 2020. From January to April 2022, the
COVID incidence in newborns has also increased.

The SARS-CoV-2 incidence by month in the study period is
presented in Figures 4-6.

In 2020, most COVID cases in newborns were recorded in
July (34%), less — in June (26%), and November (16%).

A similar pattern was observed in 2021. In newborns, the
highest COVID incidence was recorded in summer, in July
(27.2%) and August (26.1%).

During four months of 2022, COVID frequency was high
in wintertime (January-February), possibly due to a high
prevalence of the Omicron strain in Kazakhstan.

The number of infected newborns depending on gestational
age is shown in Table 3.

According to Table 3, the number of full-term infants with
COVID (95.2%) in the study period significantly exceeded the
number of preterm births (4.8%). However, the differences in
the groups of full-term and premature babies (p<0.01) were
statistically significant over the entire pandemic period. Notably,
the share of premature births was growing in 2021 and 2022.
Our study is consistent with H. Zhu et al. (2020), who reported
a predominance of premature births with COVID [23].

It should be noted that 65% of newborns were born by self-
delivery, and 35% of children were born by Caesarean section.

The Clinical Protocol of the Ministry of Health RK “COVID
in children” (No.117 of October 16, 2020) establishes the
clinical forms reflecting the severity of child conditions with
SARS-CoV-2 (Table 4).

Table 4 demonstrates that the asymptomatic and extremely
severe forms of COVID in newborns (p<0.05 and p<0.01,
respectively) were significantly more often in 2020 than in
2021. At that, in 2021, 42.2+3.0% of newborns had a severe
COVID condition, which was more than in 2020 (p<0.01).

Comparing the severity of the COVID condition in newborns
in 2020 and 2022 (January-April), we found more newborns
with a moderate condition in 2022 (January to April) than in
2020 (p<0.01). The moderate condition in 2022 was also more
common compared to 2021 (p<0.05). On the contrary, severe
and extremely severe clinical conditions were more common
in 2021 than in 2022 (p<0.001 and p<0.05, respectively). Thus,
during 4 months of 2022, coronavirus infection proceeded in
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Table 4. COVID clinical forms in newborns.

. . 2020 (n=135) 2021 (n=268) 2022 (n=162)
Severity of condition Abs. Mim%  Abs. Mm% Abs. Mm% 2 P,
Asymptomatic 6 4.5+1.8 2 0.8+0.6 <0.05 20 12.4+2.6 <0.05 <0.01
Mild severity 64 47.4+4.3 66 24.6+2.6 <0.01 58 26.0+3.5 <0.001 >0.05
Moderate severity 39 28.9+3.9 80 29.9+2.8 >0.05 73 45.0+3.9 <0.01 <0.05
Severe condition 25 18.5+3.3 113 42.2+3.0 <0.01 11 6.842.5 <0.05 <0.001
Extremely/eritically severe 193434 7 26410 <001 0 0£0.02 <001 <0.05
condition
P — the significance of differences between the severity of conditions in 2020 and 2021
P, the significance of differences between the severity of conditions in 2020 and 2022 (January-April)
P_— the significance of differences between the severity of conditions in 2021 and 2022 (January-April)
Table 5. Concomitant pathologies in newborns with COVID.
. 2020 (n=135) 2021 (n=268) 2022 (n=162)
Concomitantpathology )0 Mam% Abs  Mzm% P Abs Mim% ' P
S;é’r‘f)‘:;‘:{é‘;g)“s 10 74423 20 75416 >005 3 19808 <0.05 <0.05
Intrauterine pneumonia 10 7.4+2.3 10 3.7+0.2 >0.05 1 0.6+0.5 <0.05 <0.05
Neonatal jaundice 16 11.9+2.8 31 11.6+1.9 >0.05 10 6.2+1.5 <0.05 <0.05
Hypoxie-ischemic brain 1y 15 4 3 34 12720 >005 8 49+13  >0.05 >0.05
changes (CNS injury)
Intraventricular hemorrhages 3 22+13 4 1.5+0.8 >0.05 1 0.6+0.5 >0.05 >0.05
Congenital heart disorder 3 2.2+1.3 6 2.2+0.9 >0.05 0 0+0 <0.05 <0.05
P, — the significance of differences between the severity of conditions in 2020 and 2021
P, — the significance of differences between the severity of conditions in 2020 and 2022 (January-April)
P_— the significance of differences between the severity of conditions in 2021 and 2022 (January-April)
Table 6. Types of feeding of newborns for the period 2020-2022.
Types of feeding qty for 2020 qty for 2021 qty for 2022
cohabitation with mother 115 255 156
separate feeding 20 10 0
feeding with expressed breast milk 5 3 6
Total 140 268 162
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Figure 1. Number of SARS-Cov-2 infected newborns, by regions of Kazakhstan, 2020, abs.
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Figure 5. COVID incidence in newborns in 2021, by month.

90% S
80%

70%

60%

50%

40%

30% 21%
20%

10%

0%

January February

1% 1%

March April

Figure 6. COVID incidence in newborns in January-April 2022, by month.

an asymptomatic and moderate form. Thus, the severity of
this disease is declining year to year; its asymptomatic and
moderately severe forms have become more common.

Table 5 shows the concomitant pathologies in newborns with
SARS-CoV-2.

As per Table 5, more newborns with SARS-CoV-2 had
respiratory distress syndrome, intrauterine pneumonia, neonatal
jaundice, and congenital heart disorders in 2020-2021 compared
to 2022 (January-April) (p<0.05). The vast majority (70%) of
newborns with comorbidities were premature by gestational
age.

As shown in Table 5, in full-term newborns with early SARS-
Cov-2 infection, respiratory disorders syndrome, intrauterine
pneumonia, hypoxic-ischemic brain changes were significantly
more often detected (p<0.05). In premature infants with late
coronavirus infection, respiratory disorders syndrome, neonatal
jaundice, hypoxic-ischemic brain changes (p<0.05) were
significantly frequent concomitant pathologies. The average
number of hospital beds in infected newborns in 2020 was 12
days, in 2021 the number of bed days was reduced to 4 days.
This is due to the fact that according to the algorithm of newborn
management, updated in October 2020, the children were
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discharged home without a control PCR, which was carried
out after discharge at the place of residence in the polyclinic
according to the decree of the chief sanitary doctor. After the
discharge of newborns with COVID-19, a mobile COVID-19
group was observed, which was formed from doctors and nurses
of the polyclinic.

The vast majority (90.5%) of the children were breastfed
together with their mother. During breastfeeding, all possible
precautions were taken to avoid infection with the virus,
including thorough hand washing and wearing a face mask.
All children who stayed with their mother from birth were
discharged home in satisfactory condition (Table 6).

25 (18.5%) children were separated from their mother in 2020,
13 (4.8%) children - in 2021, 6 (2.5%) - in 2022 due to the
severity of the condition of mothers or their children. Mothers
were asked to breastfeed their babies or express breast milk to
establish and maintain a supply of milk. In 88% of the discharged
children, the elimination of the causative agent of coronavirus
infection was noted already on the 7th day of infection (SARS-
Cov-2 was not identified in repeated PCR-RNA analyses), and
in the remaining (12%) newborns, the control PCR was negative
only after 14 days.
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Deaths were noted in 2021 in 5 children, 4 (80%) of whom
were admitted to an infectious hospital from home (postnatal
COVID-19) in the late neonatal period. The average age at the
time of admission was 17 days of life. The average duration of
stay in the ICU of newborns in serious condition was 13 days.

In 5 deceased full-term infants with coronavirus pneumonia,
the results of PCR testing were positive on the first day after
birth in only one child, in the remaining 4 newborns, the SARS-
Cov-2 RNA virus was identified in the late neonatal period
(after 7 days of life). These children came from a home where
there was contact with infected family members. Only 1 child
from the moment of birth was in a serious condition due to
congenital pneumonia and was separated from his mother in the
intensive care unit. Later (on the 16th day of life) this child died.
All newborns were prescribed antibacterial, post-syndrome
therapy from the first day of hospitalization in the hospital. The
peak mortality of newborns was noted in July-August 2021,
which is most likely due to the delta strain of coronavirus,
which causes a severe course of coronavirus infection. In 2022
(from January to April inclusive), no deaths were reported in
any child. An analysis of the epidemiological situation in the
country shows that during this period the strain of coronavirus
infection "Omicron" was spread, occurring mainly in mild and
moderate form. Unfortunately, laboratory data on SARS-Cov-2
types were not available in verified patients.

Discussion.

Our presented work is the result of summarizing the results
of monitoring newborns with coronavirus infection throughout
the republic since the beginning of the pandemic. We have
not identified similar studies on the prevalence of coronavirus
infection among newborns at the country level. According to
our data, in 2021, compared with 2020, there is an almost 2-fold
increase in the number of newborns with positive results for
SARS-CoV-2 in Kazakhstan, while deaths were observed in 5
newborns (1.9%). The largest number of newborns with CVI
was registered in 2020, 2021 in large megacities of Kazakhstan
(Nursultan, Almaty, Shymkent). In 2022, regions with a high
frequency of COVID-19 newborns- Pavlodar, Karaganda
regions. Thus, the results of our work show an unfavorable
epidemiological situation of an increase in the incidence of
newborns in megacities, while with a decrease in the detection
of COVID-19 in the regions.

The peak incidence of COVID-19 in newborns occurred in
the summer period (July, August) 2020,2021. In 2022, a high
frequency of COVID-19 was observed in January and February.
Among the infected SARS-CoV-2 newborns, the vast majority
were full-term (94.5%), less often premature (5.5%). Our
research contradicts the research of H. Zhu et al., in which
there is a prevalence of premature infants with COVID-19 than
full-term [23,24]. Lower rates of premature birth were found
in the works of Malik et al. (4.78%) and Kumar et al. (6.21%),
compared with higher rates in Anand et al. (4%), Gupta et al.
(29.25%) and Singh et al. (28.93%)).

In most studies, the prevalence of low-birth-weight newborns
(LBW) was almost 30%, whereas the prevalence of LBW
in Kumar et al. and Charki et al. it was 19.89% and 50%,
respectively. According to a study by Gupta et al. mothers
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infected with SARS-CoV-2 (28.3%) had more premature babies
compared to uninfected mothers (14.6%) [25]. Anand et al. the
highest percentage of preterm births was reported, as well as
the highest percentage of symptomatic mothers in this meta-
analysis [15]. In a systematic review, premature birth was an
unfavorable outcome in pregnant women infected with SARS-
CoV-2 [9]. In the work of Azimenia Angelidou, MD, PhDI1,2;
Catherine Sullivan, MD3 (2021), 24.3% of children with CVI
were born either at low birth weight or prematurely. Our studies
also show a trend towards an increase in prematurity among
infected newborns with COVID-19 in 2021 and 2022.

According to our data, 65% of newborns were born by self-
delivery, and 35% of children were born by cesarean section.
According to the literature, the caesarean section rate was
higher in the studies of Kumari et al. (71.43%), Nambiar et al.
(72.33%), Charki et al. (73.08%) [14,17,26] compared with the
majority of vaginal births in Kumar et al. (caesarean section
31.63%) [13] and Anand et al. (cesarean section 38.24%). In
the work of Gupta et al., the caesarean section rate was twice
as high in SARS-CoV-2 positive compared to SARS-CoV-2
negative mothers [24]. The detection of concomitant pathology
in newborns infected with COVID-19 once again confirms the
literature data that coronavirus infection has an indirect effect on
the course of pregnancy and contributes to intrauterine hypoxia,
intrauterine development delay, premature birth, the birth of a
premature baby with the development of respiratory disorders
syndrome [24].

The issue of breastfeeding was especially important and
controversial for us, because at the beginning of the pandemic,
relying on the few data from foreign researchers on the
management of newborns with COVID-19 and fearing the
spread of COVID-19 among medical personnel, we developed
an algorithm for the management of newborns with COVID-19
in the maternity hospital. In this algorithm, we proposed
to isolate newborns born to mothers with suspected and
confirmed COVID-19. At the same time, we were in favor of
breastfeeding and recommended feeding with expressed breast
milk. Breastfeeding practice was common in 67.8% of India,
while 73% of hospitals from Europe and 66.9% from the USA
practiced breastfeeding during the COVID-19 pandemic [24].
About 30% of newborns were breastfed in studies by Sehra et
al. [25] compared to 100% breastfeeding practice in the work of
Kalamdani et al. [26]. In the work of Azimenia Angelidou, MD,
PhD1,2; Catherine Sullivan, MD3 (2021), among newborns, 49
(19.2%) needed resuscitation at birth, 88 (34.5%) were separated
from their mothers, and 152 (59.6%) were directly breastfed.

Also, in the algorithm, we obliged newborns born to mothers
with suspected and confirmed COVID-19 to conduct PCR
studies from the nasopharynx or oropharynx twice for SARS-
CoV-2 RNA in the maternity hospital (the first study on the
first day after birth, the second (control) study — on the 7th day
of life). However, we have seen the negative consequences of
this recommendation, as the length of stay of newborns in the
maternity hospital has increased and created crowding and the
risk of nosocomial infection.

Over time, the recommendations of WHO and other countries
appeared, in which the joint stay of mother and child was
proposed. Based on the literature data and our small clinical



GEORGIAN MEDICAL NEWS
No 10 (331) 2022

experience, we updated the algorithm according to which the
mother and child were allowed to stay together if the condition
of the mother and child allows (updated algorithm Protocol No.
117 of October 16, 2020). We also gave permission to discharge
newborns from the maternity hospital with an asymptomatic
course of the disease as early as possible so as not to create
crowding of children. At the same time, we ordered the
control PCR to be carried out in the polyclinic at the place of
residence on the 14th day of the disease. The condition of the
newborn at home was monitored by a mobile group, which
consisted of polyclinic doctors. According to our data, the joint
stay of mother and child had a beneficial effect on the course
of coronavirus infection in newborns, which is confirmed by
the rapid elimination of the virus already on the 7th day of
the disease. All reported studies, including newborns infected
with SARS-CoV-2, show favorable clinical outcomes with
exceptional breastfeeding practices, as reported by Nambiar et
al. and Kalamdani et al. [24,27].

Newborns with COVID-19 received from home are of great
concern, since newborns after discharge from the maternity
hospital come into contact with family members who may be
infected with COVID-19 (late postnatal coronavirus infection).
These newborns with clinical symptoms of COVID-19 were
hospitalized in an infectious hospital. Deaths occurred in 5
full-term newborns, among whom 4 children were admitted
to an infectious hospital in the late neonatal period (postnatal
coronavirus infection). Our data obtained are consistent with
the data of Chamseddine R.S. (2020), in the sample of which
5 (2.5%) deaths were also registered, which is significantly
higher than the average (2 cases of stillbirth, 3 more died shortly
after birth due to progressive multiple organ failure against the
background of infectious and toxic shock), despite the fact that
that all newborns received antibacterial therapy [24].

In the work of Kumari et al., the neonatal mortality rate was
12.64 (5.40-22.06) per 1,000 live births in 12 studies, and
higher neonatal mortality was recorded (71.43 per 1,000 live
births). In studies by Malik et al. It was noted that the risk of
neonatal sepsis, poor nutrition, respiratory support, and death in
newborns with positive SARS-CoV-2 is increased compared to
negative groups in [24]. At the same time, in a multicenter study,
newborns infected with SARS-CoV-2 need more resuscitation,
symptomatic and respiratory support, but the authors found no
effect on mortality compared with uninfected [24].

According to our data, postnatal COVID-19 in July-August
2021 proceeded in a severe form complicated by pneumonia.
Thus, in our article, we divide newborns with COVID-19
into early and late coronavirus infection and indicate that late
coronavirus infection can be severe with adverse outcomes.
The strengths of our publication are that the presented article
is presented as the first work in the domestic information space
to study the prevalence of COVID-19 among newborns and
the features of the clinical course of early and late coronavirus
infection in newborns. The topic of the publication is relevant
today and is of interest to a wide range of specialists.

The limitation of this study is that the vertical mechanism
of transmission of infection is not excluded. To verify the
mechanism of transmission of infection, PCR studies of the
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placenta, amniotic fluid, breast milk and stool in a child are
necessary. The disadvantage of this work is that the course of
pregnancy and childbirth in women with confirmed coronavirus
infection has not been studied in detail. We agree with the
opinions of Santosh K Panda et al., in which it is noted that
the only policy of early testing may not predict the true time of
infectious activity when the practice of exclusively breastfeeding
is used. It also requires further study of the catamnesis of
infected children born to mothers with SARS-CoV-2 and
newborns with postnatal COVID-19. Data on neonatal follow-
up after discharge from the hospital were available in several
studies: Charki et al. observed for up to two months, Sehra et
al. observed up to two weeks after discharge, Anand et al. up to
four weeks of life, and Kalamdani et al. newborns infected with
SARS-CoV-2 were monitored for two months.

Conclusions.

The results of this study provide unique information on the
prevalence of COVID-19 among newborns in Kazakhstan for
the period from the beginning of the pandemic to the present.
From year to year, there is a tendency to an increase in premature
babies among those infected with COVID-19. Breastfeeding
has a beneficial effect on the health of newborns, since there
is an asymptomatic course of the disease and the elimination
of the pathogen in a short time. Lethality occurred in only one
child with an early infection. For general practitioners and
pediatricians, newborns discharged from a maternity hospital
where there are infected family members should be more alert.
There were 4 cases of mortality among these children.

We believe that monitoring of the health of newborns should
be carried out after discharge from the maternity hospital in case
of infection from the mother, as well as after discharge from the
infectious hospital in case of late infection as a result of contact
with infected patients. Future research is needed to study the
health status of children who have had a coronavirus infection
in the first year of life. Future studies of serum antibodies to
the S and N antigen of coronavirus infection are also needed to
differentiate the transmitted coronavirus infection or vaccinate
women during the present pregnancy. It is especially important
to know at this stage how vaccination and the transferred
coronavirus infection may have had an impact on the course of
pregnancy, childbirth, and the birth of a child.
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