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In March 2020, the World Health Organization declared a COVID-19 pandemic. The aim of this study was to compare the causes of and statistics on neonatal
mortality in Russia in 2020 and 2019 using the Rosstat A-5 forms that aggregate data from perinatal death certificates. In 2020, there was a 7.6% reduction in the
absolute number of live births relative to 2019. In 2020, the overal early neonatal death rate (1.59%) fell by 4.4% in comparison with 2019 (1.67%). However neonatal
mortality rates in the Southern and Far Eastern Federal Districts rose by 20.5% and 6.1%, respectively. Respiratory diseases were the most common cause of early
neonatal mortality across Russia (37.3% and 40.2% relative to the total number of neonatal deaths in 2019 and 2020, respectively). Congenital sepsis accounted
for 43.6% and 46.6% of early neonatal deaths from infectious diseases and for 7.3% and 7.9% of all early neonatal deaths reported in 2019 and 2020, respectively.
There was an increase in the proportion of respiratory diseases among neonates, including congenital pneumonia and other respiratory conditions, and infections,
including congenital sepsis, which reflects the direct and indirect effects of SARS-CoV-2 infection on pregnant women and neonates.
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AHANN3 NPNYUH PAHHEN HEOHATAJIbBHOW CMEPTHOCTU B POCCUNCKOWN ®EOEPALIAA B 2020 T.
(ron, MAHOEMWKX COVID-19)
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" HaumoHanbHbIn MEAVLIMHCKIMIA UCCNEO0BaTENbCKUA LEHTP aKyLLepCTBa, MMHEKONOMN 1 nepyHaTonorun uMenn B. V. Kynakosa, Mockea, Poccus
2 POCCUNCKINI HALMOHaBHBIA MEAVLIMHCKIIA MCCNefoBaTeNnbCKuiA yHMBepcuTeT nMmenn H. . TMinporosa, Mockea, Poccus

B mapTte 2020 r. BcemmpHas opraHms3aums 3apaBooxpaHeHns obbsasmnna o naHaemun COVID-19. Liensto paboTbl Obl1o NPOBECTV CPaBHATENBHbIN aHaM3 NPUHMH
1 nokasaTenein paHHel HeoHaTanbHOM cMepTHOCTU B Poccuiickon ®epepaumn (PP) B8 2020 1 2019 1. ¢ nomMoLLbto ctatucTudeckmx opm A-05 PoccTata 3a 2019
1 2020 T., COCTaBMIEHHbIX Ha OCHOBaHWN 3arncer B MEAMLIMHCKNX CBUOETENbCTBAX O NEpUHATA/IbHON CMEPTU N OTHOCALLMXCA K CNyvasiM PaHHen HeoHaTaibHoM
cmepTr. B 2020 1. B P® 3aperncTprpoBaHo YMEHbLLEHNE abCOMOTHOMO HMCAa XMBbIX HOBOPOXKAEHHbIX Ha 7,6% MO cpaBHeHMO ¢ AaHHbiMn 2019 1. Mokasatens
paHHel HeoHaTanbHo cMepTHOCTU B 2020 T (1,59%o0) cHM3uncs Ha 4,4% no cpasHeHWio ¢ nokasatenem 2019 1. (1,67 %o). OnHako B FOXXHOM 1 [JanbHeBOCTOHHOM
hefepanbHbIX OKpyrax nokagaTenv paHHein HeoHaTaslbHOM CMePTHOCTM noBbicunck Ha 20,5 1 6,1% cootBeTcTBeHHO. B uenom no PO Havbonee dactoin
MPUYNHOM PaHHel HeoHaTanbHOM CMEPTHOCTH Obln 3a00NIeBaHNSA, BXOASLLME B MPYNMy PeCcnvpaTopHbIX HapyLleHuin, coctasveLume 37,3 1 40,2% oT obLero
ymcna ymepLnx HoBopoxkaeHHbIx B 2019 1 2020 r. cOOTBETCTBEHHO. [ons BPOXXAEHHOIO cencrnca kak nepBoHaYanbHOM NpuyvHbEI CMepTy cocTasmna 43,6 1
46,6% B rpynne MHEeKUMOHHbIX 3abonesaHuii 1 7,3 1 7,9% OT BCeX yMepLLMX HOBOPOXKAEHHbIX B 2019 1 2020 I. COOTBETCTBEHHO. YCTAHOBNEHO YBENMYEHE [OMN
3ab0neBanHnii, BXOAALLMX B FPYMNy PECMMPATOPHBIX HAPYLLEHNI, BKOHAS BPOXKAEHHYIO MHEBMOHMIO 1 Tak HasbiBaeMble ApYyrne PECnMpaTopHbIe COCTOSHUS,
a TaKkke VHGEKLMIA, B TOM Y1CNe BPOXKAEHHOIO Cerncuca, YTo OTpaxkaeT HeraTMBHOE NpsiMoe 1 onocpefoBaHHoe BivsiHne SARS-CoV-2-MHpuLmpoBaHns y
6epeMEHHBIX 1 Y HOBOPOXAEHHbIX.
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The first cases of the novel coronavirus infection caused by
SARS-CoV-2 (severe acute respiratory syndrome, coronavirus-2)
and later termed COVID-19 (coronavirus disease 2019) were
reported in Wuhan, China, in December 2019 [1]. The virus was
highly transmissible and rapidly spread across the globe. By
March 11, 2020 there were over 100,000 confirmed COVID-19
cases worldwide, and WHO had to declare a pandemic [2].
Unfortunately, the implemented containment measures, the
proposed treatments and the mass vaccination campaign have
failed to stop the spread of the infection. Clinical presentations
of COVID-19 vary from asymptomatic to severe infection and
death. By March 2020, mortality from COVID-19 had reached

BULLETIN OF RSMU |5, 2021 | VESTNIKRGMU.RU

5-6% in China and 15% in other world’s regions [3]. The elderly
are the most affected by COVID-19; the prevalence of the severe
disease is also the highest in this age group [4]. COVID-19 is
detected in children and neonates less frequently, and pediatric
outcomes are much better [5]. However, placental damage due
to COVID-19 and SARS-CoV-2 infection in neonates may affect
overall neonatal morbidity and mortality. In light of this, it may be
important to analyze the rates and causes of neonatal mortality
in 2020, the year of COVID-19 pandemic, and compare them
t0 2019.

The aim of this study was to compare the causes and rates
of early neonatal mortality in Russia in 2020 and 2019.
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Table 1. The number of neonates who died in the early neonatal period in Russia in 2019 and 2020. The table shows absolute values and the percentage from the total

number of early neonatal deaths in Russia

Russia Total Female Male Urban Rural
1377 1098 1855 620

2019 2475 (55,6)" (44,4) (74,9 (25,1)
1332* 956 1696 592

2020 2288 (58,2) (@1,8) 74,1 (25,9)

Note: * — p < 0.01 for comparison between male and female deaths, ** — p < 0.01 for comparison between urban and rural areas.

METHODS

We analyzed A-05 statistical forms collected in 2019 and 2020.
These forms are available from Rosstat (Russian Federal State
Statistics Service) and aggregate data from perinatal death
certificates. We chose those that reported early neonatal
mortality. Since January 1, 2012, early neonatal death has been
officially defined as the death of a neonate born at gestational
week 22 or later with a body weight of 500 g or higher within
168 h after birth.

The primary causes of early neonatal death were arranged
in 8 groups: birth trauma (group ); diseases of the respiratory
system (group ll); infectious diseases (group lll); hemorrhagic
and hematologic disorders (group 1V); endocrine, metabolic
and other disorders specific to the perinatal period (group V);
congenital malformatins (group VI); injuries and poisoning
(group VII); other or unspecified causes (group VIII).

The early neonatal mortality rate was calculated as the
number of neonates dying within 168 h after birth per 1,000
live births. Quantitative variables were compared using the chi-
squared test.

RESULTS

According to the data extracted from the obtained A-05 forms,
there were 1,481, 074 live births in Russia in 2019; of them
2,475 neonates died within 168 h after birth (Table 1). In 2020,
the absolute number of live births fell by 7.6% relative to the
number of live births in 2019, and the early neonatal mortality
rate fell by 4.4% (1.59% in 2020 vs 1.67% in 2019).

This reflects the downward trend in early neonatal mortality
observed in Russia in the past few years. So, for better accuracy

of analysis, we decided to compare data accumulated in 2020
to the data from 2019. In 2012, when the current criteria of
a birth (weight =500 g, gestational week 22 or later) were
introduced, there were 6,969 reports of neonatal deaths within
168 h after birth, with the early neonatal mortality rate of 3.66%
[6]. To put that into perspective, there were 4,948 early neonatal
deaths with the early neonatal mortality rate of 2.75% in 2010
when early neonatal death was still defined as the death of
a neonate born at week 28 of gestation with a body weight
of 1,000 g or higher within 168 h after birth [7]. So, the early
neonatal mortality rate fell by 42.2% and 56.6% relative to the
figures reported in 2010 and 2012, respectively.

From all neonatal deaths within 168 h after birth, male deaths
made up 54.7% in 2019 and 58.2% in 2020 and female deaths
amounted to 45.3% and 41.8%, respectively. This means that
in 2020 the proportion of early neonatal deaths among boys
increased by 6.4% but dropped by 7.7% for girls. Most early
neonatal deaths were reported in urban as compared to rural
areas: 74.9% in 2019 and 74.1% in 2020 (Table 1).

The annual early neonatal death toll differed between
Federal Districts (Table 2). In both years, the maximum number
of neonatal deaths was reported in the Central FD (19.4%
and 19.0% of all early neonatal deaths in 2019 and 2020,
respectively) and the Volga FD (19.4% and 18.9%, respectively).
The lowest death toll was reported in the Far Eastern FD.
Overall, there was a decline in neonatal deaths across Russia
in 2020 in comparison with 2019, but the Southern and the
Far Eastern FDs reported an increase by 17.2% and 5.4%,
respectively (o = 0.004). In 2020, the early neonatal mortality
rate in these regions rose by 20.5% and 6.1%, respectively.

It is important to analyze the causes of neonatal mortality
(Tables 3, 4). Overall, the majority of early neonatal deaths in

Table 2. The number of early neonatal deaths in the Federal Districts of Russia in 2019 and 2020. The table shows absolute values and the percentage from the total

number of early neonatal deaths in Russia

2019 2020
District
n (%) ENMR n (%) ENMR
Russia, total 2475 1,67 2288 1,59
480 435
Central (19,4) 1,31 (19,0 1,22
216 167
Northwestern 8,7) 1,62 7.3) 1,31
244 286
Southern ©.9) 1,51 (12,5 1,82
. 343 315
North Caucasian (13.9) 2,563 (13.8) 2,31
482 433
Volga (19,5) 1,72 (18.9) 1,61
215 188
Ural ®7) 1,6 ©.2) 1,44
S 347 308
Siberian (14,0 1,95 (13.5) 1,81
148 156
Far Eastern 6,0) 1,63 ©6.8) 1,73

Note: ENMR: early neonatal mortality rate; * — p < 0.05 for comparison with 2019.
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Table 3. The primary causes of early neonatal mortality in different Federal Districts of Russia in 2019. The table shows absolute values and the percentage from the
total number of early neonatal deaths in Russia/District

Primary causes of death
District
| Il 1] \% \ \ Vil Vil
Russia. total 17 924 413 412 213 434 16 46
' ©,7) (37,3) (16,7) (16,6) (8,6) (17,5) (0,6) (1,9)
Central 2 121 56 84 69 138 0 10
0,4) (25,2) (11,7) (17,5) (14,4) (28,8) 2,8)
Northwestern 1 98 48 26 12 28 2 1
(0,5) (45,4) (22,2) (12,0) (5,6) (13,0) 0,9 0,5
Southern 3 102 47 44 13 27 1 7
1,2) 41,8) (19,3) (18,0) (5,3) (11,1) 0,4 2,9
North 0 148 50 51 34 59 0 1
Caucasian (43,1) (14,6) (14,9) 9,9 (17,2) 0,3
Volga 3 171 79 134 18 68 5 4
° (0,6) (35,5) (16,4) 27.8) 3,7) (14,1) (1,0) (0,8)
Ural 1 75 53 24 9 44 5 4
(0,5) (34,9) 24,7) (11,2) 4,2) (20,5) @73) (1,9
Siberian 5 137 66 25 42 55 3 14
(1,4) (39,5) (19,0) (7,2) (12,1) (15,8) 0,9 (4,0)
Far Eastern 2 72 14 24 16 15 0 5
(1,4) (48,6) 9,5) (16,2) (10,8) (10,1) (3,4)

Russia throughout the analyzed period were caused by respiratory
system disorders (group Il). In 2019, such conditions accounted
for 37.3% of all early neonatal deaths. In 2020, the contribution
of respiratory conditions to the total neonatal death toll was
40.2%, i.e. it increased by 7.8% (p = 0.042) in comparison with
2019. Most of such deaths occurred due to hyaline membrane
disease (16.6% and 15.3% of all early neonatal deaths in
2019 and 2020, respectively). A high proportion of deaths was
attributed to birth asphyxia and congenital pneumonia. In 2019,
these 2 conditions killed 212 and 200 newborns, or 8.6% and
8.1%, respectively. In 2020, deaths from birth asphyxia fell by
9.5% but their proportion in the total number of early neonatal
deaths lowered by only 2.0%. Congenital pneumonia was more
prevalent in 2020 (by 17.0%; p = 0.011) and its contribution to
the early neonatal death toll increased by 26.6%. There was
a surge in the number (by 43.4%; p = 0.003) and proportion
(54.8%) of respiratory conditions referred to as other respiratory
conditions originating in the perinatal period, including lung
immaturity, atelectasis, aspiration syndrome, etc.

Congenital malformations (group VI) ranked second among
the primary causes of early neonatal mortality in 2019. They
caused death of 434 newborns (17.5% of all early neonatal
deaths). In 2020, congenital malformations ranked fourth and
were diagnosed in 354 (15.5%) cases.

The most common type of congenital malformation was
a multiple congenital anomaly. Congenital malformations were
the primary cause of death in 196 cases (7.9% of all early
neonatal deaths) in 2019 and in 190 (8.3%) cases in 2020.
The second most prevalent congenital malformation was
congenital malformation of the heart that killed 123 neonates
(28.3% of all congenital anomalies in group VI and 5.0% of total
neonatal deaths) in 2019. In 2020, congenital malformations
of the heart were much less frequent and caused 87 neonatal
deaths (24.6% of all congenital malformations and 3.8% of the
total number of neonatal deaths).

Infectious diseases (group ) were the third most common
cause of death in 2019 and the second most common cause
of death in 2020 (16.7%, or 413 cases and 17.0%, or 388

Table 4. The primary causes of early neonatal mortality in different Federal Districts of Russia in 2020. The table shows absolute values and the percentage from the

total number of early neonatal deaths in Russia/District

Primary causes of death
District
| I 1 \Y \% \ Vil Vil
Russia. total 19 920 388 359 198 354 20 30
’ 0,8) (40,2) (17,0 (15,7) (8,7) (15,5) 0,9) 1,3)
Central 3 117 74 80 54 92 7 8
0,7 (26,9) (17,0 (18,4) (12,4) 21,1) (1,6) 1,8)
1 73 35 20 9 29
Northwestern 0.6) 43,7) 21,0 (12,0) (5,4) (17,4) 0 0
Southern 2 150 30 51 7 39 2 5
©,7) (52,4) (10,5) (17,8 (2,4) (13,6) ©,7) (1,7)
North 4 120 57 34 4 51 2 2
Caucasian (1,3) (38,1) (18,1) (10,8) (14,3) (16,2) 0,6) (0,6)
Volga 1 181 71 95 25 53 3 4
9 0,2) (41,8) (16,4) (21,9 (5,8) (12,2) 0,7) (0,9)
Ural 0 76 49 17 13 26 4 3
(40,4) (26,1) 9,0 6,9 (13,8) 2,1 (1,6)
Siberian 6 124 60 41 27 44 1 5
(1,9 (40,3) (19,5) (13,3) 8,8) (14,3) 0,3 (1,6)
Far Eastern 2 79 12 21 18 20 1 3
(1,3 (50,6) (7,7) (13,5) (11,5) (12,8) 0,6) 1,9
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cases, respectively). Congenital sepsis was the primary cause
of death in 180 and 181 cases in 2019 and 2020, respectively.
It accounted for 43.6% and 46.6% of infectious diseases
in this group and made up 7.3% and 7.9% of all neonatal
deaths in 2019 and 2020, respectively. Other infections
specific to the perinatal period caused death of 232 and 205
neonates in 2019 and 2020, respectively; these infections
made up 56.2% and 52.8% of all infectious diseases in group
lll, receptively, and caused 9.4% and 9.0% of all neonatal
deaths, respectively.

Hemorrhagic and hematologic disorders (group V) were
the primary cause of neonatal mortality in 412 cases (16.6% of
all early neonatal deaths) in 2019 and the fourth most common
cause of neonatal death overall. In 2020, the absolute (359) and
relative (15.7%) numbers of early neonatal deaths associated
with this group of conditions were lower but the disorders still
ranked third among the most common causes of early neonatal
mortality. The total number of endocrine, metabolic and other
disorders specific to the perinatal period (group V) decreased
from 213 in 2019 to 198 in 2020 but their contribution to
the total neonatal death toll increased from 8.6% to 8.7%. It
should be noted that there were fewer perinatal deaths due
to unspecified causes in 2020 than in 2019 (42, or 1.7% of all
neonatal deaths vs 27, or 1.2% of all neonatal deaths).

The incidence of the described primary conditions in
neonates differed between the Federal Districts in both 2019
and 2020 (Tables 3 and 4). The incidence of respiratory system
disorders (group l) as the primary condition varied from 25.2%
to 48.6% in 2019 and from 26.9% to 52.4% in 2020. These
conditions were the least frequent primary condition in the
Central FD (25.2% and 26.9% of all early neonatal deaths,
respectively, in 2019 and 2020) and the most frequent cause of
early neonatal death in the Far Eastern FD (45.4%) in 2019 and
in the Southern FD (52.4%) in 2020. Notably, there was a rise
in the total number of neonates who died of respiratory system
diseases in 2020 in comparison with 2019: by 47.1% and 9.7%
(o < 0.01) in the Southern and Far Eastern FDs, respectively.

The greatest contribution of infectious diseases (group Ill)
to early neonatal mortality in both years was observed in the
Ural FD (24.7% and 26.1% in 2019 and 2020, respectively).
The Central and North Caucasian FDs reported an increase
in neonatal deaths caused by infectious diseases in 2020, as
compared to 2019 (by 32.1% and 14%, respectively; p < 0.04). At
the same time, neonatal deaths plunged by 36.2% and 27.1%
(o < 0.01) in the Southern and Northwestern FDs, respectively.

The contribution of hemorrhagic and hematologic disorders
constituting group IV to the causes of early neonatal mortality
varied from 7.2% (Siberian FD) to 27.8% (Volga FD) in 2019 and
from 9.0% (Ural FD) to 21.9% (Volga FD) in 2020. A rise in the
number of early neonatal deaths caused by group IV diseases
in 2020 as compared to 2019 occurred in the Siberian FD (by
64%; p = 0.022) and Southern FD (by 15.9%). In the North
Caucasian and Volga FDs, early neonatal deaths fell by 33.3%
and 31.7% %, respectively (p = 0.042).

The contribution of congenital malformations (group VI)
varied from 10.1% (in the Far Eastern FD) to 28.8% (Central FD)
in 2019 and from 12.2% (Volga FD) TO 21.1% (Central FD) in
2020. An increase in the number of neonatal deaths caused by
congenital malformations was reported in the Southern FD (by
44.4%) and Far Eastern FD (by 33.3%) in 2020 in comparison
with 2019; a decline was observed in the Ural FD (by 40.1%)
and the Central FD (by 33.3%; p = 0.013).

The analysis of Rosstat data on early neonatal deaths in
2019 and 2020 revealed their decline in absolute and relative
numbers. Besides, there were some changes in the structure

of neonatal mortality causes and an increase in the number
of neonatal deaths in a few FDs. Naturally, the contribution of
SARS-CoV-2 to neonatal mortality has to be analyzed.

DISCUSSION

According to WHO recommendations and guidelines developed
in Russia [8], all deaths associated with COVID-19 are broken
down in 2 groups:

— COVID-19 as a primary cause of death;

— COVID-19 as another cause of death, significantly
aggravating the primary condition or promoting its complications.

WHO has introduced additional codes to ICD to identify
diseases and conditions that develop in the setting of
COVID-19, for example: UQ7.1 (COVID-19, virus identified)
and U07.2 (COVID-19, virus not identified). These codes are
specified in neonatal death certificates and used in statistical
analysis by Rosstat. Again, the primary causes of early neonatal
death are classified according to Chapters XVI (Certain conditions
originating in the perinatal period; PO0-P96) and XVII (Congenital
malformations, deformations and chromosomal abnormalities;
QO00-Q99) of ICD-10. In Rosstat A-05 forms, the primary causes
of neonatal death are reported as groups of diseases. Chapter
XXII of ICD-10 (Codes for special purposes; U00-U85), which
includes UO7 (COVID-19), is reported as part of the class “Other
causes of perinatal death”. Therefore, it is impossible to extract
the exact number of neonates who died from COVID-19 from
Rosstat forms due to the absence of such data.

According to other reports of Rosstat, there were only 3
cases of other causes of perinatal death in 2020: in the Central,
Southern and North Caucasian FDs. In 2019, a total of 4 such
cases were reported: 2 in the Southern FD, one in the Volga
FD and the other one in the Far Eastern FD. Even if all of these
deaths were associated with COVID-19, which is highly unlikely,
they accounted for only 0.17% of total early neonatal deaths
in 2020. Therefore, as a primary condition COVID-19 did not
increase early neonatal mortality.

At the same time, any comorbidity to a greater or lesser
extent aggravates the course of a disease. In order to identify
the primary cause of death and thanatogenesis components,
the primary disease, the underlying condition and the co-
occurring disease should be identified. The pathogenesis and
thanatogenesis of COVID-19 are still not fully clear, so it would
be logical to provide literature data on the neonatal incidence
of COVID-19, its clinical manifestations and autopsy findings.

There are reports of SARS-CoV-2 infection in neonates.
Transmission of the virus may occur in the uterus, at birth
through exposure to maternal blood and/or uterine discharge
or postpartum [9, 10]. Intrauterine transplacental transmission
has been reported not only in single case studies but also in
systematic reviews. WHO has proposed a classification for
vertical SARS-CoV-2 transmission. It allows comparing data
generated by different studies and assessing clinical outcomes
in neonates born to infected mothers [11].

SARS-CoV-2 was detected in 14.2% of pregnant women in
Spain [12] and 16-20% of pregnant women in New-York, USA
[13]. As of July 1, 2020, there were 4,855 cases of COVID-19
among pregnant, parturient and postparturient females. By
January 2021, their number had increased to 30,609.

Some researchers think that neonates are at risk for SARS-
Cov-2 during vaginal unmedicated or minimally medicated
delivery [14] because SARS-CoV-2 RNA was detected in
maternal uterine swabs [15]. This is why Caesarean section
was recommended to pregnant women infected with
SARS-CoV-2 in the early days of the pandemic. At present,
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Caesarean sections are indicated based on the general health
of the pregnant woman and the fetus but not on the presence
of COVID-19 infection.

The systematic analysis of publications on 176 SARS-CoV-2-
infected neonates has established that intrauterine SARS-
CoV-2 infection occurred in only 30% of cases; 70% of the
neonates contracted the infection after birth from an infected
individual [16]. This means that most transmissions occur
through direct contact with infected individuals, including the
mother, medical staff, family, and through contact with infected
surfaces, especially steel and plastic, where the virus persists
the longest [17].

The incidence of COVID-19 in neonates is much lower than
in adults. However, to stabilize the condition of a neonate born
to the infected mother, intensive care may be needed [18],
which suggests the negative role of the infection. According
to the most informative systematic review which included
data on 176 SARS-CoV-2-infected neonates, only 97 (55.1%)
were symptomatic [16]. Of them, 52.5% (51) had respiratory
disorders, 44.3% (43) had fever, 36.0% (35) had gastrointestinal
disorders, 18.6% (18) had neurological conditions, 10.3% (10)
had cardiovascular disorders, and 9.2% (9) had hypothermia,
conjunctivitis or skin rashes.

Common clinical symptoms of COVID-19 in neonates
include fever, nausea, diarrhea, hypotension, tachycardia,
hypoglycemia, hypothermia, meconium aspiration, respiratory
distress syndrome, hypoxic ischemic encephalopathy, and
congenital malformations: atrial septal defects, patent foramen
ovale, hemodynamically significant patent ductus arteriosus,
and tetralogy of Fallot [19]. At the same time, a multicenter
study conducted in Spain reports no difference in the incidence
of congenital malformations of the fetus in pregnant women
infected with SARS-CoV-2 vs healthy pregnant women [20].

Most researchers indicate a higher frequency of premature
labor [21, 22] and fetal distress among women infected with
COVID-19 [23, 24], which again suggests the detrimental effect
of COVID-19 on neonatal health. For example, the frequency of
premature labor among pregnant women infected with SARS-
CoV-2 was 11.4% vs 7.2% among healthy females (p = 0.054),
and fetal distress was observed in 14% vs 9.1% of cases,
respectively (o = 0.036) [20]. The proportion of prematurely born
neonates with severe disorders was higher among pregnant
women with COVID-19 than among healthy females: 9.6% vs
1% (p = 0.006) [24].

Some authors think that fetal distress is conditioned by
poor blood oxygenation and systemic inflammation in the
mother [24]. Morphological and functional defects of the
placenta also play a role in intrauterine growth restriction. The
overwhelming majority of researchers report that women with
SARS-CoV-2-have placental damage manifesting as impaired
blood flow between the maternal and fetal compartments
and inflammation [25, 26]. Our earlier morphometric and
immunohistochemical study conducted in preghant women
with COVID-19 has revealed increased numbers of syncytial
knots, reduced vascularization and elevated VEGF expression
in the villi indicating development of preplacental and placental
hypoxia [27, 28]. Importantly, placental damage can lead to
both intrauterine and early neonatal death. According to ICD-10,
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placental damage cannot be interpreted as the primary cause
of death but should be viewed as a condition that promotes
death. Rosstat data reveals that placental damage led to early
neonatal death in 17.2% of cases in 2010 [7], and in 22.2% of
cases in 2016 [6].

Although COVID-19 is clinically manifested in neonates,
the outcomes are mostly positive in comparison with the
outcomes in adult and elderly patients. According to the
[talian National Institute of Health, mortality from COVID-19
among children aged 0-9 years was 0.01% as of March 29,
2021 [29]. A systematic review of 24 publications (9 case
series and 15 individual cases) on the effects of COVID-19
on pregnant women, fetuses and neonates reported only 4
intrauterine deaths, including a pair of twins, and 3 neonatal
deaths, including a pair of twins, caused by COVID-19 [30].
Another analysis of literature published before June 3, 2020
comprised data on 920 neonates born to SARS-CoV-2-
infected women, revealing only 2 (1.3%) neonatal deaths [31]
caused by pneumonia; in both cases tests for SARS-CoV-2
were negative. Two more neonates developed neonatal sepsis,
of them one had septic shock. Both received treatment and
were discharged in a satisfactory condition.

However, there was a case of neonatal death from septic
shock 2 h after birth to the SARS-CoV-2-infected mother [32].
There was another report of death of a prematurely born neonate
who died from refractory shock, multiple organ failure and
disseminated intravascular coagulation 9 days after birth [33].

Recently, the World Association of Perinatal Medicine
working group reported the results of an extensive multicenter
multinational retrospective cohort study which included women
with singlet pregnancy and confirmed SARS-CoV-2 infection
and was conducted at 72 centers in 22 countries across
Europe, Latin America, Asia Australia and USA from February
1 to April 30 [34]. According to the report, there were 5 / 251
(2.0%) neonatal deaths: 3 babies were born prematurely, 2 died
from sepsis. Notably the nasopharyngeal swab of 1 (0.4%) of
251 neonates born alive tested positive for SARS-CoV-2. This
partly explains the relatively low rate of neonatal mortality due
to COVID-19 in general and in Russia in particular.

CONCLUSIONS

According to Rosstat, the absolute number of neonatal deaths
within 168 h after birth and the early neonatal mortality rate fell
in 2020 (the year of COVID-19). The A-05 form of Rosstat does
not contain information on neonatal mortality from COVID-19
for the year 2020. The analysis of Rosstat data has revealed
an increase in rate of respiratory system disorders, including
congenital pneumonia and the so called other respiratory
conditions, and infections, including congenital sepsis, which,
in our opinion, reflects the immediate and indirect impacts
of SARS-CoV-2 infection and COVID-19 in pregnant women
and SARS-CoV-2 infection in neonates. To better understand
the role of COVID-19 in early neonatal mortality, statistics
on the primary cause of death and pre-existing conditions
should be collected. There is also the need for the clinical and
pathomorphological analysis of each neonatal death followed
by systematization of the obtained data.
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