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ABSTRACT

In contemporary obstetrics, increasing attention is being paid to identifying problems diagnosed during pregnancy that are
believed to increase the risk of complications during pregnancy and labor. The effect of COVID-19 on the body of the pregnant
woman as well as its association with preeclampsia and their combined effect on the organisms of the mother and fetus, as
well as the specifics of the effect on the course and outcome of labor, have emerged as significant and well-studied problems
in obstetric.

The aim of this study was to analyze the effects of COVID-19 on pregnant women with preeclampsia, including possible maternal
and/or fetal complications, birth outcomes, delivery methods, and the influence of existing extragenital pathology.

The authors conducted a detailed analytical review of the scientific literature published from 2020 to 2022 on the study topic,
gathering information from various sources, such as conference proceedings, technical reports, journal articles, abstracts, and
papers available through databases, such as Medline, Google Scholar, and PubMed.

Based on current scientific evidence, pregnant women with COVID-19 have a high incidence of preeclampsia, preterm labor,
and operative delivery. The existence of intrauterine vertical transmission has not been reliably proven. The frequency of
complications in newborns corresponds with general population indicators.

Keywords: review; COVID-19; preeclampsia; preterm labor; chorioamnionitis; cesarean section; respiratory infections;
intoxication; placental detachment; endotheliitis.

To cite this article:
Shchegolikhina LV, Zainetdinova AN, Amirova LD. Effects of COVID-19 on the body of a pregnant woman with preeclampsia: Birth outcomes (literature
review). V.F. Snegirev Archives of Obstetrics and Gynecology. 2023;10(3):195-202. doi: 10.17816/2313-8726-2023-10-3-195-202

Received: 08.02.2023 Accepted: 06.05.2023 Published: 17.09.2023
&5
ECOeVECTOR All rights reserved

© Eco-Vector, 2023

195


https://eco-vector.com/en/for_authors.php#06
https://doi.org/10.17816/2313-8726-2023-10-3-195-202
https://doi.org/10.17816/2313-8726-2023-10-3-195-202
https://crossmark.crossref.org/dialog/?doi=10.17816/2313-8726-2023-10-3-195-202&domain=PDF&date_stamp=2023-10-11

196

OB30PHI JITEPATYPHI Tom 10, N2 3, 2023 ApxviB aKywepcTsa v rHekonori um. BO. CHervipésa
DOI: http://doi.org/10.17816/2313-8726-2023-10-3-195-202

Bausauue COVID-19 Ha opraHusM 6epeMeHHOM
c npeaknamncueir. Ucxopbl popos (0630p nutepartypbli)

N.B. Werommxuua', A.H. 3aitHetanHosa?, J1.[. AMuposa'
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AHHOTALUA

Ha coBpemeHHOM 3Tane akyLiepcTsa Bce 6onibLue BHUMaHWA yaensieTcs npobnemam, amarHocTupyeMbiM Bo BpeMs bepeMeH-
HOCTW, KOTOpbIE, NPeLMooXUTENbHO, NOBLILLAIOT PUCK OCNOXHEHWUI NpW BepeMeHHOCTH U pofax. 3HauMMon U U3ydaeMon
npobnemoin B akywepctee ctano BausHue COVID-19 Ha opraHu3M bepeMeHHOW, a TaKKe ero CBA3b C Npe3KIaMncuen u nx
COBOKYMHOE BO3[1EMCTBUE HA OpraHU3Mbl MaTepu M nnoja, 0cobeHHOCTU BIIUSIHUA Ha TEYEHUE U UCXOZ, POLLOB.

Llenb pabotbl — npoaHanusunpoBats BamaHue COVID-19 Ha opraHu3M 6epeMeHHOI ¢ Npe3Knamncueit: BO3MOXHbIE OC/0X-
HeHWs y MaTepu W/unK NNoAa, UCXOAbl POLOB U METOAbI POAOPA3PELLEHNS, A TaKIKe BAUAHWNE UMEIOLLENCS IKCTpareHuTanb-
HOI naTonormm.

ABTOpbI NpoBEM NOAPOOHLIN aHANMTUYECKUI 0030p Hay4HOW nuTepaTypsl 3a 2020-2022 rogkl no uccneayeMoii TeMe, NOMCK
MHbOpMaLMK 13 Pa3fINYHBIX UCTOYHMKOB: MaTepUasoB KOHMepPeHLMIA, TEXHUIECKUX OTHETOB, XYpHaNbHBIX cTaTen, pedepaToB
U cTaTen ¢ ucnonb3oBaHueM ba3 aaHHbIx Medline, Google Scholar u PubMed.

3akniouenue. CornacHo coBpeMeHHbIM Hay4HbIM faHHbIM, Y BepemeHHbix ¢ COVID-19 Habniopaetcs BbicoKas yactoTa npe-
3KNaMncuK, NpexAeBpeMeHHbIX POOB U onepaTUBHOro pogopaspeluequs. CyliecTBoBaHWe BHYTPUYTPOBHOW BepTUKaNbHOM
nepegayn MHGEKLMU JOCTOBEPHO He JOKa3aHo. HacToTa 0CoXHEHMI Y HOBOPOXKAEHHBIX COOTBETCTBYET 06LLenonynsumnoH-
HbIM MOKa3aTesnaM.

KnioueBble cnoBa: 0630p; COVID-19; npeaknaMncus; npexneBpeMeHHbIE POAbI; XOPUOAMHUOHUT; KECApeBO CEYEHME;
pecnupaTopHble MHPEKLMM; MHTOKCUKALIUS; OTCNOMKA NNALEHTbI; 3HAOTENMT.
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LITERATURE REVIEWS

In obstetrics, increasing attention has currently been paid
to problems that occur during pregnancy, which presumably
increase the risk of complications during pregnancy and
childbirth. The most significant problem in obstetrics is the
impact of COVID-19 on the pregnant woman's body, associ-
ation between COVID-19 and preeclampsia, and their com-
bined effect on the body of the mother and fetus and course
and outcome of childbirth.

Yu.E. Dobrokhotova has reported complications during
pregnancy in 26 (76.5%) female patients with COVID-19 [1].
Preeclampsia complicated the course of pregnancy in 13/34
(38.2%) patients, whereas moderate preeclampsia was iden-
tified in 9/34 (26.8%) pregnant women and severe preeclamp-
sia in 4/34 (11.8%). Moreover, preeclampsia complications
were identified in 3/34 (8.8%) patients, including HELLP
syndrome in 2/34 (5.9%) patients, and preterm placental
abruption was detected in 1/34 (2.9%) patients. The threat of
premature birth was identified in 12/34 (35.3%) cases.

Following several studies, we have noted that respi-
ratory infections can have a direct embryotoxic effect and
cause uteroplacental blood flow disruption in the presence
of severe intoxication and hyperthermia. In the present study,
38.2% of pregnant women developed preeclampsia, including
severe preeclampsia in 11.8% of patients, whereas the risk
of severe preeclampsia in the general population is 1-2%. In
35.4% of the women studied, pregnancy ended in premature
birth, which is eight times higher than the general popula-
tion figure (4.4%; p <0.001). Furthermore, the rate of surgical
delivery in pregnant women with COVID-19 was 2.4 times
higher than that in Russia (73.3% versus 30%; p=0.035).

According to some authors, pregnant women with
COVID-19 have a higher incidence of preeclampsia, late preg-
nancy miscarriages, preterm birth, and surgical delivery than
pregnant women without COVID-19. However, the vertical
transmission of SARS-CoV-2 from the mother to the fetus
has not been confirmed [1].

S. Kurian et al. have investigated 79 pregnant women
and revealed 4 cases of early pregnancy termination due
to coronavirus infection, where 2 patients had spontaneous
miscarriage at weeks 13-18 of pregnancy and 2 patients had
their pregnancy terminated for medical reasons because of
severe preeclampsia associated with coronavirus infections.
Only 1 of 24 cesarean sections was performed because of
severe COVID-19. Laboratory tests of swabs from the naso-
pharynx of newborns for virus RNA were negative in all cas-
es; however, SARS-CoV-2 RNA was detected in the placental
tissue of two pregnant women who underwent termination
of pregnancy for medical reasons. The overall incidence of
preeclampsia, eclampsia, and HELLP syndrome increased to
16.9% [2].

A.L. Arthurs et al. have revealed that pregnant women
infected with COVID-19 experience symptoms of preeclamp-
sia, such as edema, hypertension, and proteinuria. This is
apparently due to dysfunction of the renin-angiotensin-aldo-
sterone system, which is the target of coronavirus infection.
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It has been proven that the course of coronavirus infection
in pregnant women is more severe than that in nonpreg-
nant women and is associated with the development of true
preeclampsia, spontaneous miscarriages, preterm delivery,
pulmonary embolism, and the risk of preterm rupture of
membranes. Additionally, SARS-CoV-2 contributes to the de-
velopment of placental vascular malperfusion, retroplacen-
tal hematoma, and chorioamnionitis, which leads to chronic
hypoxia, fetal distress, and intrauterine growth retardation.
Stillbirths have also been recorded. The opinion regarding
vertical transmission of the disease is unclear [3].

A research conducted by M. Jafari indicated the follow-
ing: the incidence of preterm delivery in women with a new
coronavirus infection was 14.3-25.0%, that of preeclampsia
was 5.9%, spontaneous miscarriages was 14.5%, premature
rupture of membranes was 9.2%, and fetal growth retarda-
tion was determined in 2.8-25.0%. The most common post-
partum complication in such women in labor is postpartum
hemorrhage (54.5%). Cesarean section is performed in more
than half (48—100%) of pregnant women with COVID-19 [4].

COVID-19 and preeclampsia have common pathologies,
including endothelial cell dysfunction and coagulation disor-
ders. Further, angiotensin-converting enzyme 2 receptors are
expressed by endothelial cells, and infection of endothelial
cells and immune cell damage to the endothelium have been
described in recent scientific studies of the new coronavirus
infection. Preeclampsia associated with COVID-19 may result
in microvascular dysfunction, thereby causing endotheliitis.
Systemic inflammation and microcirculatory dysfunction de-
velop, leading to vasoconstriction and ischemia. Microvascu-
lature alterations contribute to a procoagulopathic state, as
evidenced by the high rates of deep vein thrombosis, stroke,
and pulmonary embolism that are increasingly observed in
COVID-19 patients [5].

The course of the new coronavirus infection in pregnant
women has not yet been fully studied; however, certain con-
clusions may be drawn, namely, that pregnancy is a complex
process in which the physiological norm may deviate some-
what from the usual process, which should be considered
when diagnosing and treating COVID-19. Taking into account
the conclusions of the studies, the clinical aspects of the
course of the new coronavirus infection in pregnant women
do not differ significantly from those in nonpregnant women.
In addition, the infectious process can affect the course and
outcome of pregnancy, leading to premature birth, sponta-
neous miscarriages, and preeclampsia, which is pathoge-
netically related to the development of SARS-CoV-2 infec-
tion. Moreover, an increased mortality rate has been noted in
pregnant women with a new coronavirus infection [6].

According to L.V. Zhukovets et al., the risk of developing
pregnancy complications (preeclampsia, polyhydramnios,
oligohydramnios, iron-deficiency anemia, preterm delivery)
increased significantly in female patients with pathological
changes in the lungs (moderate and severe course of the
disease) compared with pregnant women who had mild
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COVID-19. The assessment of 112 newborns isolated from
mothers with coronavirus infection in the delivery room and
early postpartum period showed no vertical transmission of
infection from mother to child; 14.5% of newborns were born
with varying degrees of prematurity. Growth and develop-
ment retardation was recorded in every fourth newborn. In
the neonatal period, 32% of children who became ill after
contact with a sick mother or became infected from other
family members had a coronavirus infection of moderate
severity, and majority (68%) of such children had a mild
course of the disease. It is currently not possible to assess
the health status of children aged up to one year or more,
and further follow-up and study is required owing to the lack
of required data [7].

There is a serious problem of specific categorization of
complications in impaired pregnancies due to extragenital
diseases and in the case of preeclampsia from complications
caused by COVID-19. T.V. Priputnevich et al. have described a
clinical case of dichorionic diamniotic pregnancy with severe
preeclampsia complicated by COVID-19. A 34-year-old primi-
gravida with arterial hypertension and proteinuria was diag-
nosed with gestational diabetes mellitus at week 29 of preg-
nancy. The patient showed signs of pneumonia; thus, PCR
testing for COVID-19 was conducted. The test was positive,
and the patient was found to have severe preeclampsia com-
plicated by COVID-19. Delivery was performed by cesarean
section. The twins had negative nasopharyngeal test results
for COVID-19. The problem is that the doctor may underesti-
mate complications that arise during an impaired pregnancy,
considering them as manifestations of COVID-19 [8].

Final and reliable conclusions about the characteristics of
the course of coronavirus infection in pregnant women and
women in labor and postpartum will only be possible when
the pandemic ends. Thus, based on the results obtained, we
can conclude that the most significant concomitant disease in
pregnant women with severe and extremely severe COVID-19
is iron-deficiency anemia; in patients with a poor or fatal out-
come, pregnancy is often complicated by gestational diabetes
mellitus, preeclampsia, oligohydramnios, and obesity [9].

In some studies conducted in 2020, no cases of severe
preeclampsia were identified in pregnant women examined;
moderate preeclampsia associated with SARS-CoV-2 com-
plicated the course of pregnancy in the group of women with
a poor outcome almost three times more often (p=0.02). It
has been proven that the main link in the pathogenesis of
preeclampsia is endothelial dysfunction. Recent studies on
the pathogenesis of the new coronavirus infection provide
evidence of direct infection of the endothelium and its im-
mune-mediated damage, which can lead to more widespread
endothelial dysfunction. In severe cases of SARS-CoV-2
infection, endothelial damage probably contributes to the
development of preeclampsia. However, preexisting endo-
thelial dysfunction in patients may be an etiological cause
of the development of preeclampsia and may aggravate dis-
ease severity. However, identifying the relationship between
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endothelial damage and the severity of coronavirus infection
in pregnant women requires further studies and long-term
follow-up [10].

S. Makhmudova has established that the development
of severe preeclampsia in pregnant women with COVID-19
was often manifested by increased blood pressure, mi-
graines, visual impairment, proteinuria, and anxiety. During
the COVID-19 pandemic, pregnant women with preeclampsia
have increasingly complained of headaches, asthenia, ma-
laise, increased blood pressure, palpitations, dyspnea, fear
of losing control over themselves, fear of loss of conscious-
ness, and noted feelings of heat or cold, heavy breathing,
and dizziness.

Preeclampsia can lead to further serious complications,
such as intrauterine growth restriction, preterm placental
abruption, kidney failure, and eclampsia and even lethal out-
comes in the mother and fetus. The highest risk is mainly
registered in very early preeclampsia (before week 32 of
pregnancy), when the infant mortality rate is 70 times higher
than that in term births [11].

Restructuring of the hemostatic system, which is charac-
terized by an increase in the thrombotic activity of the blood
against a decrease in the activity of the anticoagulant system,
can contribute to the formation of blood clots and is a crucial
factor in the development of preeclampsia, placental insuffi-
ciency, and intrauterine fetal hypoxia in women who become
pregnant after a coronavirus infection [12].

A.l. Shchegoleva et al. have revealed that perinatal com-
plications in newborns arise because of impaired fetopla-
cental perfusion and against possible thrombotic changes,
vasculopathy, and a decrease in the barrier function of the
placenta due to inflammatory processes occurring in it in
presence of SARS-CoV-2 infection [13-14].

In the cases reported by S. Verma et al., children of mo-
thers with COVID-19 were born with varying degrees of pre-
maturity and required rather long-term intensive care [15].

M.N. Bangash et al. have shown that COVID-19 may cause
hepatocyte damage, although other authors have argued that
liver damage is directly related to virus-induced cytotoxic
T cells and a dysregulated innate immune response or drug
toxicity. Further, researchers have noted the dominance of
the T-helper type 2 (Th2) system in pregnant women, which
reliably provides protection to the fetus and makes the moth-
er vulnerable to viral infections that are more effectively re-
strained by the Th1 system [16].

Some authors have reported on adverse pregnancy out-
comes in women with COVID-19 and determined complica-
tions in women and the infants they gave birth to; however, a
cause-and-effect relationship with the infection remains un-
clear. Such complications include very early premature birth
at week 22 of gestation, delivery before 36.6 weeks, preterm
rupture of membranes, intrauterine growth retardation, low
birth weight, intrauterine fetal distress, feeding intolerance,
hypoxia and asphyxia, pneumonia and respiratory distress
syndrome, and stillbirth [17].
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W. Naves do Amaral et al. have reviewed 958 cases of
children born to COVID-positive mothers; none of the children
had any symptoms of SARS-CoV-2 infection at birth, and all
newborns tested negative for SARS-CoV-2 [18].

Additionally, M. Zamaniyan et al. have discovered viral
RNA in the amniotic fluid during a cesarean section per-
formed at week 33 of pregnancy. The newborn had a pos-
itive reaction to viral RNA, but the disease was completely
asymptomatic [19].

M. Mirbeyk et al. have investigated 38 cases that includ-
ed 301 newborns from mothers with confirmed COVID-19,
including 209 full-term and 92 preterm children. Four of the
newborns born alive to mothers with COVID-19 were in criti-
cal condition [20]. One of them was diagnosed with tachycar-
dia followed by gastric bleeding and refractory shock, which
led to death. Another severe case was a premature newborn
from a mother who was diagnosed with severe COVID pneu-
monia [21]. The newborn was extubated and subsequently
discharged without any complications.

CONCLUSION

The literature review resulted in the following conclu-
sions:

1. Among pregnant women with COVID-19, the incidence
of preeclampsia, preterm birth, and surgical delivery is high-
est.

2. Intrauterine vertical transmission of infection has not
been confirmed.

3. The incidence of complications in newborns corre-
sponds to the general population indicators.

4. COVID-19 can lead to fatal outcomes in pregnant wom-
en and their fetuses.

The incidence of coronavirus infection among pregnant
women has now significantly decreased but has not been
eliminated completely, and asymptomatic cases are increas-
ingly being detected. Therefore, considering modern scientific
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data, further study on the impact of COVID-19 on the course
and outcome of pregnancy, including the search for optimal
methods of delivery and possible measures for the preven-
tion and treatment of coronavirus infection in pregnant wo-
men, is critical.
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AOMO/THUTE/IbHO

Bknap, aBTOpOB. BCe aBTOpLI BHEC/M CYLLIECTBEHHBIN BKNaA B pas-
paboTKy KOHLLeNLWW, NpoBeAEeHUE UCCNel0BaHMS U NOAMOTOBKY CTa-
bW, MPOYAM 1 006pUAN UHAMBHYI0 BEpCUIO Nepef, nybnmKaLuen.
ABTOpbI AEKNApMPYIOT COOTBETCTBME CBOErO aBTOPCTBA MEX[yHa-
poaHbiM Kputepmam ICMJE. J1.B. LLleronmxmHa — KoHuenums 1 au-
3aiiH vccneaoBaHms, cbop M 0bpaboTka MaTepuarna, HanmcaHye TeK-
cta; AH. 3aliHeTaMHOBa — KOHLENnuUMs W Au3alH UcCrefoBaHus,
penakTuposaHue; J1.[0. AMMpoBa — cbop 1 0bpaboTka MaTepuana,
pefaKTMpoBaHMe.

®uHaHcUpoBaHUe. ABTOpLI 3asBNAKOT 00 OTCYTCTBUM BHELLHErD
(MHaHCMpOBaHUS NPU NPOBEJEHWN UCCNEA0BAHUS.

KoHdnukT nMHTepecoB. ABTOpLI [JEKNAPUPYIOT OTCYTCTBUE SBHbIX
U NoTeHUManNbHbIX KOHPMKTOB MHTEPECOB, CBA3aHHBIX C MybnnKa-
Lmel HacTosLLIEN CTaTbu.
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