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ABSTRACT

Aim. To study the role of metabolic disorders in the development of perinatal complications of the novel coronavirus
infection.

Materials and methods. The analysis of the course of pregnancy and childbirth in pregnant women who had a
novel coronavirus infection (170) and without it (100), and their newborns (270).

Results. A novel coronavirus infection (NCI) during pregnancy leads to the development of complications:
preeclampsia (p = 0.012), premature birth (p = 0.038), premature detachment of the normally located placenta
(p = 0.05), fetal growth retardation (p = 0.028), gestational diabetes mellitus (GDM) (p = 0.023), intrauterine
infection (p = 0.048) and asphyxia of the newborn (p = 0.04). Gestational diabetes mellitus is 2 times more likely to
accompany a moderate form of NCI, as opposed to a mild one (p = 0.001). Infection with the SARS-CoV2 virus on
the background of previous GDM contributes to the development of moderate NCI (p = 0.005). Hyperglycemia in
GDM after moderate NCI more often than after mild requires the appointment of insulin (p = 0.03). The combination
of NCI and GDM is characterized by the development of polyhydramnios (p = 0.02), the risk of which increases in
the presence of hereditary thrombophilia. The neonatal period is more often complicated by intrauterine pneumonia
if the mother has a combination of NCI and GDM.

Conclusion. The risk of developing metabolic disorders and perinatal complications in pregnant women who had
anovel coronavirus infection is significantly higher than in pregnant women without a novel coronavirus infection.
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Oco6eHHOCTU TeueHNA 6epeMeHHOCTHN, OC/I0OXKHEHHOM reCcTalioOHHbIM
AnabeTom 1N nepeHeCceHHO HOBOI KOPOHABUPYCHO NHeKuen

Martycesuuy E.M.’, IOpbeB C.10.', ®DpaHkeBuu B.E.?, DpaHkesuuy H.A.%, NMonosa U.C.’,
KyueHko A.A.', BacunbeBa A.l'.', Menbix A.P.', 3umuna H.A.'

! Cubupckuii 2ocyoapcmeennuiii meouyunckuil ynusepcumem (Cu6I’ MY)

Poccus, 634050, 2. Tomck, Mockosckuti mpakm, 2

2 HauuommbenZ Meduuuﬁcmtﬁ UCcn1e008amebCKull yenmp akywepcmed, CUHeKoiocuu, nepunamaojiocuu

(HMUIL] AI'T]) um. akademuxa B.1. Kynaxosa
Poccus, 117997, 2. Mocksa, yn. Axademuxa Onapuna, 4

PE3IOME

Hens. Vzydenue BiausHAS HOBOH KOPOHABUPYCHOW MH(EKIMN Ha pa3BHTHE META0OIMYECKUX HAPYIICHUH U Iie-
PHHATAIBHBIX OCIIOKHEHHH.

MatepuaJjibl 1 MeToAbI. IIpoBeieH aHaN3 TeYeHUst OCPEMEHHOCTH U POJIOB Y OEPEMEHHBIX, IEPEHECIINX HOBYIO
KopoHaBupycHy nHdeknuto (170) u 6e3 Takosoii (100), n aHaIHU3 UCTOPHI UX HOBOPOXKIEHHBIX (270).

PesyabTatbl. HoBas xoponaBupycHast nndexuus (HKUW), nepenecennas Bo Bpemst OepeMEHHOCTH, MPUBOIUT K
Pa3BUTHIO OCIOXKHEHUH: npeskinammcun (p = 0,012), npexneBpeMenHbIM poaaM (p = 0,038), npexxaeBpeMeHHOH
OTCIJIOMKEe HOPMAJIBHO pacroiokeHHo! mianeHTsl (p = 0,05), HemoctaTouHoMy pocty mofa (p = 0,028), recra-
roHHoMy caxapaomy auadery (ICH) (p = 0,023), BuytpuyTpodHoit unpexunu (p = 0,048) u achuxcun HOBO-
poxznensoro (p = 0,04). ['ecraunonHbIN caxapHbIii AuadeT B 2 pa3a 4alie COIPOBOXKIACT CPEAHETIKETYI0 hopMy
HKU B ornuuue ot serkoit (p = 0,001). Mudummposanue Bupycom SARS-CoV2 Ha GoHe mpeiiecTByOmero
I'CJ] cnoco6etByet passututo cpeanetspkenoi crenenn HKU (p = 0,005). IN'unepraukemus npu ['CJ] mocne me-
penecenHoi cpennerspkenoi HKUM wame, yem mocne nerkoi, TpeOyer HasHadenus uncynusa (p = 0,03). dus
couetannss HKU u I'CJl xapaktepHo pazButre MHOroBoaus (p = 0,02), puck KOTOPOro Bo3pacTaeT Mpu HAINYUU
HacneICTBeHHOH TpoMmOodumuu. Ileproa HOBOPOXKICHHOCTH Yallle OCIOKHIETCS BHYTPUYTPOOHOH ITHEBMOHHEH
npu HajuuuK y Matepu couetanuss HKU u I'C/I.

3aka0oyenne. Pruck pa3sButHs MeTabOJIMYECKUX HAPYIICHUI M MEPHHATAIBHBIX OCJI0KHEHHH y OepeMEHHBIX, Iie-
peHecHInX HOBYIO KOPOHABHPYCHYIO MH(EKINIO, 3HAUMMO BBIILIE 110 CPABHEHUIO C OepeMeHHBIMH 0e3 HOBOM KO-
POHABUPYCHOM MH(DEKIN.

Kirouessie ciioBa: COVID-19, 6epeMeHHOCTD, TeCTAMOHHBIN caXxapHBIil THadeT, MHOTOBOINE

KOHq).]'Il/lKT HHTEPECOB. ABTOpBI JACKIApUPYIOT OTCYTCTBUE SIBHBIX U MNOTCHIUAJIBHBIX KOH(i)J'II/IKTOB UHTEPECOB,
CBA3aHHBIX C r[y6nm<aunefz’1 HaCTOS{H_[ei/’I CTaTbU.

Hcrounnk ¢punancupoBanusi. lccinenoBanne BHIOIHEHO 32 cyeT rpaHTa Poccuiickoro Hayunoro ¢onma Ne 24-
64-00006, http://rscf.ru/project/24-64-00006/

CooTBeTCTBHE MPUHIUNAM ITHKH. Bce manuenTs! noanucany MHGOPMUPOBAHHOE COTJIacHe Ha ydacTHE B HC-
cnenoBanuu. McecnenoBanue ogodpeno ouosrndeckum komuteroM @PI'BOY BO CubI'MYVY (mpotokon Ne 8993 ot
21.02.2022).

Jia untupoBanus: Matycesuud E.M., IOpres C.1O., ®pankesuu B.E., ®pankesuu H.A., ITonosa 1.C., Kynen-
ko A.A., BacumseBa A.I'., Menbix [I.P., 3umuna H.J[. OcobeHHOCTH TeueHHsT OEPEMEHHOCTH, OCIOXKHEHHOMN
reCTAIlMOHHBIM THa0eTOM U MEPEHECEHHOW HOBOW KOPOHABUPYCHOM MH(EKIUEH. broiiemens cubupcrkot meouyu-
not. 2025;24(2):74-82. https://doi.org/10.20538/1682-0363-2025-2-74-82.

INTRODUCTION

pneumonia caused by SARS-CoV coronavirus, studies

demonstrated the expression of angiotensin-converting

Analysesoftheconsequencesofthenovelcoronavirus
infection (NCI) pandemic have demonstrated the
multisystem nature of vital organ damage. As early
as 2003, during the predominance of atypical viral

enzyme receptor type 2 (ACE2) in bronchi, adipose
tissue, skeletal muscle, lung parenchyma, ileum,
cardiovascular tissues, kidneys, liver, gastrointestinal
tract, and pancreas [1, 2]. The cases of type 1 diabetes
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mellitus identified at that time demonstrated the direct
impact of the coronavirus family on endocrine organs
[3]. The significant increase in gestational diabetes
mellitus (GDM) incidence during the NCI pandemic is
likely due to a similar pathogenesis. The problem of
increased metabolic disorders in pregnant women with
novel coronavirus infection is relevant due to GDM’s
significant contribution to maternal and neonatal
complications.

The aim of this study was to investigate the impact
of novel coronavirus infection on the development of
metabolic disorders and perinatal complications.

MATERIALS AND METHODS

A comparative analysis of 270 pregnancy, delivery,
and neonatal histories was performed from January to
December 2021. Based on novel coronavirus infection
status during pregnancy, patients were divided into
two groups: the study group consisted of 170 women
with NCI, and the control group included 100 patients
without NCI.

Comparison of anthropometric, demographic, and
anamnestic data between the clinical groups showed
statistical comparability for the main parameters
(Tables 1.1-1.3).

Table 1.1
Age of Subjects, , Me (0,; 0,) [25-75 %]
P . Clinical groups p
arameter

ete study (n =170) | control (n = 100)

Age, years, 0.90

31(28; 36 31 (26; 36
Me (©: 0) (28:39 (26:39

Note. The Mann—Whitney test was used to calculate the significance
level of p.

Table 1.2

Obstetric and Gynaecological History, n (%)
Clinical groups

Parameter study control p
(n=170) | (n=100)
First-time pregnant women, 7 (%) | 28 (16.5) 26 (26) | 0.059
Recurrent pregnancies, 1 (%) 142 (83.5) | 74 (74) | 0.059
First-born women, 7 (%) 62 (36.4) 32 (32) 0.45
Repeat births, 7 (%) 108 (63.6) | 68 (68) 0.45
Abortion, n (%) 54 (31.7) 29 (29) 0.63
Miscarriage, n (%) 50 (29.4) 25 (25) 0.43
Ectopic pregnancy, n (%) 24 (14.1) 12 (12) 0.62

Note. The x *criterion with Yates correction was used to calculate the
significance level of p.

The inclusion criteria for the study were as follows:
absence of severe extragenital pathology, including
severe forms of type 1 and type 2 diabetes mellitus
(DM); absence of HIV infection; absence of fetal

malformations; singleton pregnancy; and the patient’s
informed consent to participate in the study.

Table 1.3
Structure of Extragenital Diseases, n (%)
Clinical groups
Parameter study control P
(n=170) | (n=100)

Arterial hypertension, 1 (%) 17 (10) 10 (10) 1.0
Type 2 diabetes mellitus, 7 (%) 4(2.3) 2(2) 0.85
Anemia, n (%) 95 (55.8) 57 (57) 0.86
Obesity, n (%) 31(18.2) 23 (23) 0.345

Note. The x 2criterion with Yates correction was used to calculate the
significance level of p.

Treatment of novel coronavirus infection (NCI)
during pregnancy was conducted in respiratory
hospitals at the Tomsk Medical Center No. 2 and
the Tomsk Maternity Hospital No. 4. Delivery
and subsequent examination of the patients were
performed at the Tomsk Regional Perinatal Center
named after [.D. Yevtushenko.

Upon admission to the regional perinatal center,
patients underwent a standard examination as outlined
in clinical protocols. Diagnostic procedures included
ultrasound and Doppler ultrasonography using Nemio
XG equipment (Toshiba, Japan). During labor,
cardiotocography (CTG) monitoring was conducted
with Sonicaid Team devices (Sonicaid Ltd/Huntleigh
Healthcare, UK) and FC 1400 systems (Bionet, South
Korea).

Fibrinogen is a significant modulator of coagulation
and inflammatory processes [4], so patients from both
groups were examined for hereditary thrombophilia,
including the fibrinogen (FGB) gene polymorphism
(examination was conducted using kits manufactured
by DNA Technology LLC, Russia).

The results of the study were processed via the
variational statistics method using the Statistica 12
application software package. Absolute and relative
frequencies were used to describe qualitative data.
The x 2criterion with Yates correction, n (%) was used
to compare qualitative data. The Mann—Whitney test
was used to compare nonparametric quantitative data
from the two groups. The results are presented in the
form of the median and the interquartile range Me (Q,;
0,). The significance level is p < 0.05.

RESULTS

The course of pregnancy and delivery in women
who experienced novel coronavirus infection (NCI),
in contrast to uninfected women, was complicated
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in 16.5% of cases (28/170) versus 5% (5/100) in the
control group by preterm labor (p = 0.038). In 7.7%
(13/170) of patients (versus 2% (2/100) in the control
group), pregnancy was complicated by premature
detachment of the normally located placenta
(»p = 0.05). Pre-eclampsia (PE) occurred in 16.5%
(28/170) versus 5% (5/100) in the control group
(» = 0.012). Gestational diabetes mellitus (GDM)
developed in 39% (64/170) of pregnant women versus
24% (24/100) in the control group (p = 0.023).

The frequency of insulin prescriptions had no
significant differences between the groups, regardless
of NClI status (p = 0.7). In the study group, GDM was
diagnosed twice as often after NCI infection rather
than preceding it. There is a dependence of insulin
prescription in GDM on the time of NCI infection —
developing before NCI, GDM in the study group more
often required insulin therapy (Table 2).

Table 2

Dependence of Insulin Prescription in GDM on the Time
of NCI Infection, n (%)

GDM (64 in total) P
Parameter GDM before | GDM after
NCI (21) NCI (43)
Insulin prescription for 0.014
correction (%) 8(38) > (12)
Diet correction (%) 13 (62) 38 (88)

Note. The x >criterion with Yates correction was used to calculate the
significance level of p.

The correlation between the severity of NCI and
the probability of complications in our study was
found only for the moderately severe form of NCI and
GDM (Table 3).

Table 3

Gestational Complications Depending on the Severity
of Novel Coronavirus Infection, n (%)

. Moderately
Parameter (number of cases) Mll_d NCI severe NCI p
n=131
n=39

Preeclampsia (28) 19 (14,5) 9 (23) 0.2
Premature detachment of the
normally located placenta (13) 10(7.6) 307 08
Fetal growth retardation (35) 28 (21.3) 7(17.9) 0.6
Premature birth (25) 19 (14.5) 6(15.3) 0.89
Gestational DM (64) 41 (31.3) | 24(61.5) |0.001

Note. The x *criterion with Yates correction was used to calculate the
significance level of p.

Additionally, a moderately severe degree of NCI
developed significantly more often if the patient
already had GDM at the time of SARS-CoV 2
infection (Table 4).

Table 4

Dependence of the Severity of Novel Coronavirus Infection
on the Presence of Gestational DM Before Infection, n (%)

Study group (n = 170) p

Mild, 131 Moderately
(77) severe, 39 (23)

Parameter

GDM before NCI (1=21) | 11(84) | 10(25.6) | 0.005
No GDM before NCI
(n =149) 120 (91.6) | 29 (74.4)

Note. Thex *criterion with Yates correction was used to calculate the
significance level of p.

Insulin administration for the correction of
hyperglycemia in GDM in our study was required
more frequently after moderate NCI than after mild
NCI (p = 0.03).

Changes in the amount of amniotic fluid are
pathognomonic for both intrauterine infection (IUI)
and GDM. In the group of pregnant women who
developed polyhydramnios, the formation of this
complication was found to be dependent on NCI. In
the control group, there was no correlation between
the development of polyhydramnios and the presence
of GDM (Table 5).

Table 5

Dependence of the Presence of Polyhydramnios in Gestational
Diabetes Mellitus on the Novel Coronavirus Infection, n (%)

Study group (n = 170) P
Parameter Gestational | Normoglycaemia
DM (n = 64) (n=106) 0.02
Polyhydramnios, (n = 24) 14 (21.8) 10 (0.9)
Control group (n = 100) D
Parameter Gestational | Normoglycaemia
DM (n = 38) (n=62) 0.9
Polyhydramnios, (n =11) 4(10.5) 7(11.2)

Note. The x ? criterion with Yates’ correction was used to calculate
the significance level of p.

When analysing the possible factors for the
development of polyhydramnios (fetal abnormalities,
multiple pregnancies, GDM), we found adependence of
the increased amount of amniotic fluid on the presence
of fibrinogen gene polymorphism. Polyhydramnios is
significantly more likely to develop after an NCI in the
presence of a homozygous carrier of the A allele in the
FGB-455 fibrinogen gene (Table 6).

We can assume that there is a negative synergy
of infectious and dysmetabolic processes in the
formation of polyhydramnios. The outcome of the
latter is usually premature birth, fetal distress, and
asphyxia during labour.
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Table 6

Dependence of the Presence of Polyhydramnios in Novel
Coronavirus Infection on the Presence of a Polymorphic
Variant of the Fibrinogen Gene, n (%)

Study group (n = 170) p
Polyhy- | Normohy-
FGB 435 genotype dramnios dramnios
(n=24) | (n=146) |0.0034
FGB 455 G/A, G/G (n = 160) 19 (79) 141 (96)
FGB 455 A/A (n=10) 5(21) 5(4)

Note. The x ? criterion with Yates’ correction was used to calculate
the significance level of p.

Analysis of perinatal complications in both groups
showed that 20.6% of patients in the study group
(35/170) (compared to 9% (9/100) in the control
group) were diagnosed with fetal growth retardation
(» = 0.028). Additionally, antenatal fetal death was
recorded in 3% of patients in the study group (5/170)
(compared to 1% (1/100) in the control group)
(p = 0.56).

The Apgar score at 1 minute in newborns from
mothers who had suffered from NCI was significantly
lower than in the control group. No statistically
significant difference was found when comparing
anthropometric indicators of newborns in both groups
(Table 7).

Table 7
Newborns’ Records, Me, Q -0, [25-75%]
Clinical groups D

Parameter Study group Control group
(n=170) (n=100) 0.90
Height, cm 53 (50; 55) 53 (51; 55)
Weight, kg 3,320 3,340 0.65

(2,997.5; 3,702.5) | (3,025; 3,635)

Apgar score at 1 min,

points 8(8.5;9) 9(9;9) 0.004
Apgar score at 5 min, 8 (8; 9) 9(9; 9) 0.6
points

Note. The Mann-Whitney test was used to calculate the significance
level of p.

When analysing the condition of newborns,
changes characteristic of both the entire study group
and the combination of NCI and GDM were revealed.
Asphyxia during labour was diagnosed in 10% of
newborns from mothers with NCI (OR 3.59, p = 0.04).
14% (24/170) (compared to 5% (5/100) in the control
group) of newborns from the study group required
transfer to the Intensive Care Unit of the Neonatal
Pathology Department (p = 0.02). However, there
were no significant differences between the groups in
the incidence of complications of neonatal adaptation,

such as hypoglycaemia, wet lung syndrome,
supraphysiological weight loss, and early jaundice up
to 2 days.

In the study of neonatal complications in the main
group, the negative contribution of maternal GDM
to the development of intrauterine infection was

confirmed (Table 8).
Table 8

Comparative Characteristics of Neonatal outcomes After NCI
During Pregnancy Depending on the Presence of GDM, n (%)

Study group (rn = 170) p
Parameter GDM No GDM
(n=64) | (n=106) 0.5
- fetal growth retardation, n (%) 6(9.3) 13 (12.2)
- fetal macrosomia, 7 (%) 4(6.2) 6 (5.6) 0.5
- birth asphyxia, n (%) 2(3.1) 6 (5.6) 0.45
- unspecified IUIL, n (%) 4(6.2) 1(0.9) 0.048

Note. The x %criterion with Yates correction was used to calculate the
significance level of p

The “unspecified intrauterine infection: pneumonia
of unspecified aetiology” diagnosis was slightly
more common in women in the study group with
concomitant GDM (p = 0.048). SARS-CoV-2 virus
was not detected during the examination of newborns,
and blood and sputum cultures revealed no growth of
pathogenic flora. Subsequently, with standard therapy,
the symptoms were quickly relieved, laboratory
inflammatory markers returned to normal, and the
children were discharged in satisfactory condition.

DISCUSSION

This study highlights the role of NCI in the
development of gestational complications and the
formation of metabolic disorders. The combination of
NCI and GDM in pregnant women is associated with
an increased risk of polyhydramnios. GDM was twice
as frequent in moderate NCI compared to mild NCI.

The significant correlation between moderate
NCI and the presence of GDM during pregnancy,
as identified in this study, has a logical explanation.
It is well established that normal pregnancy is
characterised by a balance between insulin resistance,
driven by counterregulatory hormones, and increased
insulin production due to hyperactivity of pancreatic
B-cells [5]. The SARS-CoV-2 coronavirus binds to
angiotensin-converting enzyme type 2 receptors in
critical metabolic organs and tissues, including the
pancreas and adipose tissue. This interaction results in
the development of insulin resistance [6]. A reduction
in insulin synthesis and impaired signal transmission
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are attributed to the secretion of inflammatory
cytokines and the activation of pro-inflammatory
signaling pathways, such as TNF-a, IL-6, IL-1pB,
C-reactive protein, and NF-kB [6, 7]. Consequently,
the mechanism underlying GDM development
following NCI involves direct effect of the virus on
cells, insulin resistance development, and systemic
inflammation.

According to existing literature, GDM preceding
the onset of NCI undoubtedly influences its progression
and outcomes. Firstly, hyperglycaemia makes patients
with GDM more susceptible to infections, including
NCI, by causing immune dysfunction that adversely
affects neutrophil chemotaxis, macrophage function,
and phagocytic response [8, 9]. Secondly, systemic
inflammation during NCI in addition to carbohydrate
metabolism  disorders can induce metabolic
dysregulation and exacerbate the course of viral
infections. Furthermore, NCI is more severe in patients
who develop GDM concurrently with or prior to SARS-
CoV-2 infection compared to those who develop GDM
later [10]. Several studies corroborate that gestational
DM is a hypercoagulable state [11]. Hyperglycaemia
in GDM leads to endothelial dysfunction and platelet
activation; when compounded by NCI, this creates a
vicious cycle that exacerbates endothelial damage in
addition to infection while further aggravating it [12].
This information is supported by evidence linking the
development of polyhydramnios in NCI and GDM to
the presence of a mutation in the fibrinogen gene.

Polyhydramnios  often = accompanies  the
pathological course of pregnancy [13]. The increase
in the incidence of polyhydramnios recorded in the
study group may have a mixed mechanism. In cases
of maternal hyperglycaemia, the increase in fetal
urine excretion is, on the one hand, associated with
an increase in osmotic diuresis, which contributes to
an increase in amniotic fluid production [14]. On the
other hand, the increased proinflammatory response
characteristic of GDM leads to the acceleration of
“physiological ageing” and the terminal form of
epithelial-mesenchymal transition in the amniotic
membrane, resulting in destabilisation of the matrix
and membrane condition, increased production and
impaired fluid absorption [15].

The inflammatory response serves as the
link between the pathogenesis of viral infection
and metabolic disorders. It is logical to assume
that any factors modulating inflammation will
influence the course of the pathological process.
The association of fibrinogen gene polymorphism

with increased amniotic fluid production found in
this study aligns with this concept. According to
epidemiological and biochemical studies, the FGB
455 G-A polymorphism is one of the strongest
genetic variations associated with increased plasma
fibrinogen [16]. The role of fibrinogen as a modulator
not only of coagulation but also of inflammatory
processes has been experimentally proven. In
addition to local activation of inflammatory
reactions at sites of fibrin deposition, a dependence
of chronic inflammation in patients with obesity on
fibrinogen concentration and the degree of fibrin
polymerisation has been documented [4]. Many
researchers [17] have also reported the significant
role of fibrinogen as a mediator of inflammation in
SARS-CoV-2 infection and its close relationship
with key proinflammatory cytokines, particularly IL-
6. In pregnancy, the proinflammatory contributions
of NCI and GDM may be enhanced by fibrinogen
hyperproduction due to gene polymorphism
present in the patient. “Cytokine storm” products,
binding to ACE2 receptors in syncytiotrophoblasts,
cytotrophoblasts, and villous endothelium, affect the
placenta. The resulting parenchymatous placentitis,
intervillous thrombangiitis, perivillitis, and villitis
with inflammatory infiltration lead to decreased
resorption and increased production of amniotic
fluid.

Pathological changes in the mother and the placenta
results in alterations to the intrauterine environment. It
is known that NCI frequently causes the development
of infectious and inflammatory conditions in
the fetus. Respiratory disorders, congenital
pneumonia, infections during the perinatal period,
intraventricular hemorrhage, and hyperbilirubinemia
occur significantly more often. The association with
NCI demonstrates a clear correlation with the time
interval between the infection and the onset of labour
[18]. Maternal GDM can lead to the development
of diabetic fetopathy, characterised by liver and
myocardial dysfunction, as well as a high risk of ante-
and intrapartum death if left untreated.

The correlation between the incidence of
intrauterine infection (IUI) and associated birth
asphyxia in cases where gestational diabetes coexists
with maternal NCI during pregnancy aligns more
closely with a model of chronic inflammation rather
than infectious disease. In accordance with the study
design, mothers during the early post-COVID period
were excluded from participation. The mean time
interval between disease and delivery was 130 days.
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The possibility of vertical transmission of the SARS-
CoV-2 virus from mother to fetus remains a subject of
debate; however, documented cases of viral detection
in newborns are rare.

In this study, no instances of NCI births were
recorded. An increase in the incidence of intrauterine
infection caused by non-specific pathogens in patients
with both GDM and NCl is likely. This phenomenon is
attributed to the dual negative effects of SARS-CoV-2
virus and hyperglycaemia, manifesting as immune
and endothelial dysfunction. These effects lead to
increased expression of pro-inflammatory cytokines,
heightened vascular permeability, and induction of
syncytiotrophoblast apoptosis, resulting in ischaemic
damage to the placenta and facilitating the penetration
of non-specific pathogens to the fetus [19].

In cases where maternal infectious disease coincides
with gestational diabetes, respiratory disorders
may arise through several additional pathogenesis
pathways, including disruption of surfactant structure,
blockade of epithelial sodium channels, and inhibition
of nitric oxide synthesis. Clinically, these changes
may present as transient tachypnoea or manifest as
pneumonia or respiratory distress syndrome.

Studies on respiratory abnormalities in uninfected
newborns born to mothers who had contracted
coronavirus infection let Man et. al. to describe an
immunological pathway for lung damage in the
absence of a pathogen. The authors demonstrated
that prenatal exposure to SARS-CoV-2 can activate
an inflammatory cascade in the newborn’s airways,
leading to dysregulation of ciliary rhythm in airway
epithelium. Proteins such as IL-18, IL-1B, and
CASP1 were found to be associated with NLRP3
inflammasome activation in preterm infants with
respiratory distress syndrome. Biological processes
related to inflammation, chemotactic reactions, and
cellular responses—including IL8 production—were
significantly elevated in preterm infants. These
findings suggest that such changes may underlie the
development of fibrosis and allergic diseases during
later stages of childhood development [20].

CONCLUSION

The negative impact of factors such as NCI,
carbohydrate metabolism disorders, and the
development of pre-eclampsia on the course of
pregnancy and the condition of the newborn, when
considered in isolation, has been well established.
This study confirmed that pregnancies and labours in
women with NCI, compared to uninfected women,

were more frequently complicated by GDM, pre-
eclampsia, preterm labour, and premature detachment
of normally situated placenta. The leading role of
the systemic inflammatory response, characterised
by hyperproduction of pro-inflammatory and anti-
angiogenic molecules, is recognised as a universal
mechanism underlying all these complications.

Intrauterine fetal hypoxia, which occurs more often
in pregnancies complicated by NCI, has been found to
increase the risk of antenatal fetal death. Clinically,
newborns typically present under the “mask” of an
unspecified intrauterine infection, which obscures
the vertical transmission of the maternal systemic
inflammatory response. The factors determining the
likelihood of complications for both mother and fetus
are not limited to the characteristics of the pathogen
itself — such as the virus strain, its aggressiveness
towards cell receptors, and cytokine production —
but also include maternal comorbidities, particularly
changes in immune and hemostasis systems. This is
evidenced by the correlation between the severity of
NCI and the probability of developing gestational
diabetes, as well as by descriptions of one trigger
for polyhydramnios: fibrinogen gene polymorphism,
which increases the risk of this complication.

Practical applications of these study findings lie in
providing earlier diagnosis of GDM in pregnancies
complicated by NCI (and other infectious diseases
with similar pathogenesis). Early initiation of specific
insulin therapy can help prevent negative outcomes.
The timeliness of preventing complications from
infectious diseases in pregnant women with underlying
metabolic disorders depends on the precision and speed
with which pathological and compensatory reactions
are assessed. These issues necessitate further detailed
investigation. It is likely that omics technologies
will hold particular scientific and practical value in
advancing this area of research.
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