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Severe acute respiratory syndrome virus 2 (SARS-CoV-2), the virus that causes 2019 coronavirus disease (COVID-19),
has been isolated from various tissues and body fluids, including the placenta, amniotic fluid, and umbilical cord of
newborns. Much scientific effort has been directed toward studying SARS-CoV-2, focusing on the different features of the
virus, such as its structure and mechanisms of action. In addition, a great deal of emphasis has been placed on creating
reliable diagnostic techniques and different drugs or vaccinations for treating COVID-19 disease.
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| 1. Introduction

In the last two decades, coronaviruses such as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), severe
acute respiratory syndrome coronavirus (SARS-CoV), and Middle East respiratory syndrome coronavirus (MERS-CoV)
have caused the outbreak of various diseases with high contagion and increased risk for human lives L8],

The ongoing coronavirus disease 2019 (COVID-19) pandemic, caused by SARS-CoV-2, has gained an unprecedented
magnitude, generating a global public health crisis that could also have side effects on future generations. In this context,
the scientific community’s effort worldwide has focused on unraveling the different aspects of this new SARS variant,
including its structure and mechanisms of action. In contrast, much attention has been given to developing accurate
diagnostic tools, drugs, and vaccines to diagnose, prevent, and treat COVID-19 3114,

Coronaviruses are members of a family that includes enveloped viruses that replicate in the cytoplasm of host cells,
including pets, farm animals, birds, and humans, leading to respiratory and gastrointestinal manifestations “&. Even
though SARS-CoV-2 infection is instead associated with the host respiratory system, the lungs are not the only organs
that can be affected. By dissemination through the bloodstream, other tissues are susceptible to SARS-CoV-2 infection by
the expression patterns of the ACE2 receptor. Consequently, the digestive, neurological, and cardio-vascular systems can
be affected, as well as the kidney, liver, and placenta EIIE],

SARS-CoV-2 infection’s impact on pregnancy and the effects of the virus on newborns diagnosed with COVID-19 have
raised many questions related to the mode of transmission from mother to fetus €. However, despite histomorphological
and ultrastructural changes in the placentas of COVID-19-positive mothers, only a small percentage of newborns were
found to be infected at birth, and no teratogenic effect of COVID-19 infection has been reported £,

| 2. Maternal-Fetal-Neonatal SARS-CoV-2 Transmission
2.1. Vertical vs. Congenital Transmission of SARS-CoV-2

Vertical transmission is the transfer of the pathogen from the mother to the fetus. The infection can occur during
pregnancy (via the transplacental route), during birth (when the fetus is in contact with the mother’s reproductive tract), or
during breastfeeding. Congenital infections are vertically transmitted from mother to fetus during pregnancy, birth, or
breastfeeding. Although the two terms are similar, they are frequently used ambiguously in the literature. Some articles,
for example, refer to congenital infections as strict in-utero exposure and vertical infections as strict intrapartum exposure.

Furthermore, a positive RT-gPCR SARS-CoV-2 result from the neonate’s NPS (nasopharyngeal swab) in the first minutes
after birth does not rule out contamination or horizontal transmission, so it should not solely be considered a diagnostic
tool for vertical transmission (19,

It is essential to properly diagnose vertical transmission, as it has both short-term and long-term consequences for the
baby. That is why standard classification systems should be followed when analyzing the three types of congenital



transmission [,

2.2. Proposed Criteria for Diagnosing Vertical Transmission
2.2.1. Classification Criteria Defined by World Health Organization

According to the World Health Organization (WHO), one must meet three criteria to prove the IUE (intrauterine exposure)
of SARS-CoV-2 124 Firstly, the infection must be confirmed in the mother during pregnancy. Secondly, fetal exposure to
SARS-CoV-2 in utero must be evidenced by a positive RT-PCR result in samples such as amniotic fluid or the placenta. If
this cannot be performed, specific immunoglobulins A or M in neonatal blood at birth is another sign of intrauterine
exposure. Samples from the upper respiratory tract can be collected on the newborn’s first day. Thirdly, the persistence of
the infection or an immune response must be documented, either through RT-PCR or the detection of IgA or IgM in the
first two days of life. IUE can be classified as confirmed, possible, unlikely, or indeterminate based on these three criteria.
The intrauterine transfer is classified only as possible if the persistence of the immune response can be proven from a
sample that is not sterile. To differentiate between IUE and IPE, the WHO recommends serial detection of IgM and 1gG
antibody in the neonate 121 |n cases of intrauterine fetal death, the maternal—fetal transfer of the SARS-CoV-2 virus can
be confirmed with the condition that the virus is evidenced in the fetal tissue using RT-PCR techniques or in situ
hybridization methods 2.

2.2.2. Classification System Proposed by the Nordic Federation of Societies of Obstetrics and Gynecology

The Nordic Federation of Societies of Obstetrics and Gynecology (NFSOG)proposed a simpler classification system,
described in the paper of Shah et al. 131, To confirm an intrauterine fetal infection with the SARS-CoV-2 virus, one should
have either a positive RT-PCR from an amniotic fluid sample (in the case of a cesarean section) or from umbilical cord
blood at the time of birth or a positive RT-PCR from neonatal blood drawn within the first 12 h of delivery. According to
him, a positive RT-PCR in an NPS at birth and on the second day of life can only demonstrate IPE (intrapartum exposure)
in the newborn. To confirm the IUE in a stillbirth, RT-PCR or viral growth from fetal or placental tissue should be
performed, or viral particles should be detected using electron microscopy.

2.3. Rates and Statistics Concerning the Vertical Transmission

Vertical transmission is a reality, as studies have shown that the SARS-CoV-2 virus is present in newborns’ placentas,
amniotic fluid, and umbilical cord 24151 The question remains as to how frequently it occurs and what are the potential
risk factors for mother-to-fetus virus transmission. There is a paucity of literature when looking for studies that use the
proper diagnostic criteria for vertical transmission 2&. In her study of 42 neonates, Sevilla-Montoya found 5 cases (11.9%)
where vertical transmission is possible 4. Kotlyar reports 3.2% (27/936) of neonates with positive RT-PCR NPS within
the first 48 h of life and two cases where viral particles were identified at the level of the placenta, hence demonstrating
IUE (8], Another study that involved 70 neonates born from infected mothers concluded that in 5 cases (7.1%), the vertical
transmission was considered possible 22, Upon investigating the presence of IgM antibodies in neonates born from
infected mothers, Massalha reports a rate of 3% of vertical transfer (22, A study that included 14 positive women (7 at
delivery) detected one case where the placenta, amniotic fluid, and umbilical cord blood were positive and another with a
positive nasopharyngeal aspirate at birth and 48 h later 2. Finally, using NFSOG classification system, Jeganathan
reported confirmed vertical transmission in 0.3% of cases, probable vertical transmission in 0.5% of cases, and possible
vertical transmission in 1.8% of cases [,

2.4. Intrauterine Fetal Exposure to SARS-CoV-2
2.4.1. Placental Infection with SARS-CoV-2

There is still much to understand about the mechanism of coronavirus transmission from mother to fetus; however, for
transplacental transmission to occur, the virus must first be circulating in the bloodstream of the infected pregnant woman.
It will enter the placenta’s fetal side through the uterine arterioles before moving on to the chorionic villus and spreading
throughout the developing fetus 22. There may be an association between the duration of viral exposure in utero and
neonatal SARS-CoV-2 status. A more extended period of viral exposure may increase the likelihood of neonatal infection
(23] |n addition, a high viral load combined with severe inflammation can result in viremia in a neonate 24, The presence
of the angiotensin-converting enzyme-2 (ACE2) receptor, as well as transmembrane serine protease 2 (TMPRSS2), are
essential as they promote viral activation in the host cell and, thus, infection [&. According to some studies, the two
receptors are widely distributed in specific cell types of the maternal-fetal interface [23. Although more abundant in the last
trimester of pregnancy, the number of receptors may vary between women, some studies suggesting that there may also
be a deficiency in the co-expression of the ACE2 receptor and the TMPRSS2 protease 2827 This feature may be



attributed to genetic peculiarities and could explain why vertical transmission is so uncommon 28], Nonetheless, other
proteins such as CD147, DPP4, GRP78, L-SIGN, and DC-SIGN may facilitate viral binding and seem to be directly
involved in the passage of the SARS-CoV-2 virus through the placenta 2. Infection of the placenta does not necessarily
mean an infection of the fetus, indicating that even though it is not entirely effective, the placental barrier is a significant
factor in the low likelihood of COVID-19 vertical transmission 2. According to Mourad, proteins such as IFITM (Interferon-
induced transmembrane protein) 1 and IFITM3 are involved in the trophoblastic immune response and may promote
placental protection against SARS-CoV-2 B9, On the other hand, a homozygous SNP rs12252-C mutation of the IFITM3
increases the risk of SARS-CoV-2 placentitis 211,

Extensive destruction of the syncytiotrophoblast, either through the direct cytotoxic effect or indirectly through circulatory

disturbances, can promote the virus's spread in the villous stroma and its subsequent entry into the bloodstream of the
fetus (32,

2.4.2. Fetal Infection with SARS-CoV-2

Regarding fetal coronavirus tropism, studies show that ACE2 and TMPRSS2 are found in the fetus’'s smooth cardiac
muscle (with a high density, particularly at the level of cardiomyocytes), lung, and liver. The levels of ACE2 are reported to
be especially high in fibroblasts and hepatocytes. ACE2 and TMPRSS2 were also detected in the fetal lungs, both in the
epithelial and arterial endothelial cells. This route could explain the possibility of fetal intrauterine lung infection B2, So far,
the brain has been considered an invulnerable organ because of the absence of ACE receptors in the white and grey
matter; however, current research indicates that the virus can be found in the choroid plexus of adults as well as fetal
brains. From this perspective, the choroid plexus can be an entry point for an invasion of the central nervous system 241,

2.4.3. Intrapartum Fetal Exposure to SARS-CoV-2

Intrapartum exposure can occur after contact with maternal blood, vaginal secretions, or feces. In a study that included 80
women with confirmed COVID-19 infection (RT-PCR from an NPS), 12.5% presented positive vaginal RT-PCR results,
and 7.5% had a positive rectal swab B2, The possibility of neonatal infection during the intrapartum period needs to be
considered, mainly if an aspirate was positive after birth. However, the likelihood of vaginally delivered newborns
developing COVID-19 has not increased 837, |t has been proposed that vaginal microbiota can influence the ascension
of the coronavirus, but more research is needed to confirm this 38!,

3. Review of Available Evidence on Neonatal Outcome in Case of Vertical
Transmission

Numerous studies follow the outcome of pregnancies with maternal SARS-CoV-2 infection. Chi et al. reported an 8.8%
rate of positive neonates at birth 2. However, because the criteria for vertical infection are rarely investigated in
extensive studies, this type of infection cannot be included or excluded. Clinical data showed a positive outcome in most
infants who tested positive for SARS-CoV-2 49, While most newborns with a positive SARS-CoV-2 test at birth do not
exhibit any clinical abnormalities, some babies do exhibit mild to severe clinical disease. According to Garcia, fever is the
most typical symptom, followed by respiratory and gastrointestinal symptoms. Lethargy is the leading neurological
symptom that may be present. Although rare (6.8%), cardiovascular symptoms can severely impact the neonate 221,

Ishgeir et al. observed a threefold increase in persistent pulmonary hypertension in patients born to positive mothers 44,
Other studies report shock, arrhythmias, and even thrombosis in positive neonates 42, Last but not least, a higher
stillbirth rate was observed during the pandemic, particularly in mothers with SARS-CoV-2 infection compared to non-
infected mothers (5 vs. 3 per 1000 births, p = 0.003) 421,

3.1. Review Approach and Methods

Researchers conducted a scoping review to determine the outcome of newborns where vertical transmission was at least
possible according to the WHO and NFSOG criteria. The study was performed according to the PRISMA extension for
scoping reviews (PRISMA ScR) guidelines and the Joanna Briggs Institute Reviewers’ Manual for scoping reviews [44145],
Whenever possible, the search was performed based on the PICO framework: (P) participants—pregnant women; (l)

investigated condition—SARS-CoV-2 positive; (C) comparison—SARS-CoV-2 negative; (O) outcome—newborn outcome
)

Two search engines were used: PubMed/MEDLINE and Google Scholar. The following keywords were used: (‘COVID*
OR ‘'SARS-CoV-2*) AND (‘vertical transmission’ OR ‘in-utero transmission’ OR ‘congenital transmission’ OR ‘placental



infection’). The search period was from 1 January 2020 to 1 November 2022. Reference lists of all identified sources were
searched for additional sources.

No limit or restriction was imposed in regard to the type of study: all types of evidence are to be taken into consideration.
Eligible publications comprised the following categories: systematic reviews, case reports and case studies, articles that
describe vertical transmission at a molecular level, case—cohort studies, case—control studies, longitudinal cohort studies,
cross-sectional studies, descriptive studies, and studies based on surveys. Systematic studies were excluded to avoid the
risk of entering a case multiple time.

The studies were identified by two separate researchers who screened the articles and excluded the duplicates in the first
stage. Next, abstracts of all potentially relevant papers were individually examined for suitability.

The following inclusion criteria were used to determine the eligible articles:

« Application of the standard criteria (the WHO or NFSOG criteria) in the attempt to diagnose vertical transmission;
o Delivery after 20 weeks of gestation;

« Delivery using strict infection control and prevention practices;

« Mother—neonate separation at least for 24 h after birth.

All disagreements were resolved by consensus or a third senior researcher was called in to settle.

In determining the type of classification, researchers followed an adapted table that comprised the WHO and NFSOG
criteria. There is a slight discrepancy between the two used classification systems. WHO proposed a classification system
that includes confirmed, possible, and unlikely possibilities, while the NFSOG classification system includes confirmed,
probable, possible, unlikely, and uninfected cases. To avoid confusion, probable and possible cases classified according
to the NFSOG system were grouped under the heading of possible.

Quality assessment was conducted based on the criteria proposed by Murad et al. [47 for the case or case series reports.
For the clinical studies, the quality was assessed based on Newcastle—Ottawa Scale Coding Manual 48],

3.2. Review Results

The following data were extracted: first author, number of eligible patients in the report, maternal clinical status at the
moment of delivery, presence of maternal severe COVID-19 disease, type of vertical transmission according to the WHO
or criteria of NFSOG, gestational age at delivery, type of delivery (for live births), neonatal outcome (live birth/stillbirth),
presence of any symptoms that could raise the suspicion of SARS-CoV-2 neonatal infection in the first 24 h, neonatal
evolution during hospitalization as well as maternal evolution and maternal clinical status at the moment of neonatal
discharge.

3.2.1. Possible Association between Vertical Transmission and Adverse Neonatal Outcome

Out of the 75 included cases, there were 32 (42.6%) stillbirths [32][49][50][51][52][53][54][55][56](57][58][59][60][61][62][63][64][65][66][67]
Nineteen neonates (25.3%) presented no symptoms at birth or during hospitalization [2LI23I681691(701[711[72](73][74][75](76](77]
(78], Twenty four neonates had symptoms of COVID-19 disease (32%) [79][80](81][82][83][84](85][86][87][88][89][90][91]{92][93][94][95]

While most cases (75%) were classified as confirmed vertical transmission, the rest could only be classified as possible

vertical transmission.

3.2.2. Livebirths Characteristics

In two cases, the livebirth neonates resulted from multiple pregnancies (1 pair of twins and one pair of triplets), and the
rest of the neonates resulted from singleton pregnancies. Gestational age at birth ranged from 25 to 40 weeks in the
symptomatic newborns and 29 to 40 weeks in the asymptomatic newborns, with a median of 32 in both groups.

The Apgar score ranged from 4 to 10 in asymptomatic neonates, while in the symptomatic neonates, the Apgar score
ranged from 2 to 10. In both groups, the Apgar score median was 9. Overall, 14 infected newborns were delivered by c-
section due to signs of fetal distress. In addition, three neonates were delivered by c-section due to severe maternal
COVID disease.

3.2.3. Symptoms of SARS-CoV-2 in Neonates Classified as Confirmed/Possible Vertical Transmission



Nineteen authors described symptomatic neonates in which vertical transmission was either confirmed or possible.

Symptomatic neonates experienced most frequently acute respiratory distress in the first 24 h, which evolved in 10 cases
in neonatal pneumonia [BLIBZIBSIEGIETIEEIEANG2]  Aside from pneumonia, three neonates presented encephalitic
symptoms, hypotonia, gastrointestinal symptoms, or mild cutaneous erythema 28388l Only one case of isolated fever
was reported B4 Hematologic abnormalities were described in five neonates. Zaigham reported a neonate with
thrombocytopenia that normalized four days after birth B3, Kirtsman reported a neonate with neutropenia, and Sukhikh
reported a newborn with disseminated intravascular coagulation and congenital anemia B3I87 | ymphopenia and
neutropenia were also reported 240931 while four newborns with hematologic abnormalities were classified only as
probable IUE, in Sukhikh's report transplacental transfer was confirmed. One neonate had hypothermia, feeding
difficulties, and multiple hypoglycemic episodes B3, The multi-system inflammatory syndrome was present in one
newborn with confirmed IPE 2. Neurologic abnormalities (axial hypertonia, opisthotonos, and hypotonia) were present in
three neonates with confirmed IUE L3186l cOVID-19 was responsible for the death of three neonates on the first,
fourth and seventeenth day of life. The first two newborns were delivered in the second trimester of pregnancy at 25,
respectively, 26 weeks, while the third was delivered at 34 weeks of gestation. All three cases were diagnosed with
congenital pneumonia BLIETES while in the twenty-five-week-old newborn, vertical transmission was confirmed at birth,
the 26th-week neonate was initially classified only as probable vertical transmission. Postmortem investigation of the
neonatal fetal lung demonstrated the SARS-CoV-2 virus in the alveolar macrophages and the pneumocytes (IHC) 1], The
third case of neonatal death remained only a possible vertical transmission as a neonatal autopsy report was not
published B3 Except for two newborns who presented neurologic symptoms, clinical evolution improved in all the
newborns (respiratory, gastric, and hematologic symptoms have subsided).

References

1. Zaki, A.M.; Van Boheemen, S.; Bestebroer, T.M.; Osterhaus, A.D.M.E.; Fouchier, R.A.M. Isolation of a Novel Coronavir
us from a Man with Pneumonia in Saudi Arabia. N. Engl. J. Med. 2012, 367, 1814-1820.

2. Kim, D.; Lee, J.Y.; Yang, J.S.; Kim, J.W.; Kim, V.N.; Chang, H. The Architecture of SARS-CoV-2 Transcriptome. Cell 20
20, 181, 914-921.

3. Zhong, N.S.; Zheng, B.J.; Li, Y.M.; Poon, L.L.M.; Xie, Z.H.; Chan, K.H.; Li, P.H.; Tan, S.Y.; Chang, Q.; Xie, J.P.; et al. Ep
idemiology and cause of severe acute respiratory syndrome (SARS) in Guangdong, People’s Republic of China, in Feb
ruary, 2003. Lancet 2003, 362, 1353-1358.

4. Cui, J.; Li, F; Shi, Z.-L. Origin and evolution of pathogenic coronaviruses. Nat. Rev. Microbiol. 2019, 17, 181-192.

5. Li, J.; Wu, D.; Yu, Y.; Li, T.; Li, K.; Xiao, M.-M.; Li, Y.; Zhang, Z.-Y.; Zhang, G.-J. Rapid and unamplified identification of
COVID-19 with morpholino-modified graphene field-effect transistor nanosensor. Biosens. Bioelectron. 2021, 183, 1132
06.

6. Wong, Y.; Khong, T.; Tan, G. The Effects of COVID-19 on Placenta and Pregnancy: What Do We Know So Far? Diagno
stics 2021, 11, 94.

7. Moore, K.M.; Suthar, M.S. Comprehensive analysis of COVID-19 during pregnancy. Biochem. Biophys. Res. Commun.
2020, 538, 180-186.

8. Zaim, S.; Chong, J.H.; Sankaranarayanan, V.; Harky, A. COVID-19 and Multiorgan Response. Curr. Probl. Cardiol. 202
0, 45, 100618.

9. Jeganathan, K.; Paul, A.B. Vertical transmission of SARS-CoV-2: A systematic review. Obstet. Med. 2022, 15, 91-98.

10. Yang, M.; Wang, Q.; Song, Y.; Zou, M,; Li, Y.; Xu, G.; Yan, T.; Bali, Y. A critical assessment of the potential vertical trans
mission hypotheses: Implications for research on the early-life infection with COVID-19. Placenta 2021, 115, 78-86.

11. Kumar, P.; Fadila, A.P.; Akhtar, A.; Chaudhary, B.K.; Tiwari, L.K.; Chaudhry, N. Vertical transmission and clinical outcom
e of the neonates born to SARS-CoV-2-positive mothers: A tertiary care hospital-based observational study. BMJ Paedi
atr. Open 2021, 5, e001193.

12. Definition and Categorization of the Timing of Mother-To-Child Transmission of SARS-CoV-2. Available online: https://w
ww.who.int/publications-detail-redirect/WHO-2019-nCoV-mother-to-child-transmission-2021.1 (accessed on 3 Novemb
er 2022).

13. Shah, P.S.; Diambomba, VY.; Acharya, G.; Morris, S.K.; Bitnun, A. Classification system and case definition for SARS-Co
V-2 infection in pregnant women, fetuses, and neonates. Acta Obstet. Et Gynecol. Scand. 2020, 99, 565-568.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Allotey, J.; Stallings, E.; Bonet, M.; Yap, M.; Chatterjee, S.; Kew, T.; Debenham, L.; Llavall, A.C.; Dixit, A.; Zhou, D.; et a
I. Clinical manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy:
Living systematic review and meta-analysis. BMJ 2020, 370, m3320.

Vivanti, A.J.; Vauloup-Fellous, C.; Prevot, S.; Zupan, V.; Suffee, C.; Do Cao, J.; Benachi, A.; De Luca, D. Transplacental
transmission of SARS-CoV-2 infection. Nat. Commun. 2020, 11, 3572.

Al-Kuraishy, H.M.; Al-Gareeb, A.l.; Albezrah, N.K.A.; Bahaa, H.A.; EI-Bouseary, M.M.; Alexiou, A.; Al-Ziyadi, S.H.; Batih
a, G.E.-S. Pregnancy and COVID-19: High or low risk of vertical transmission. Clin. Exp. Med. 2022, 17, 1-11.

Sevilla-Montoya, R.; Hidalgo-Bravo, A.; Estrada-Gutiérrez, G.; Villavicencio-Carrisoza, O.; Leon-Juarez, M.; Villegas-M
ota, I.; Espino-Y-Sosa, S.; Monroy-Mufioz, |.E.; Martinez-Portilla, R.J.; Poon, L.C.; et al. Evidence of possible SARS-Co
V-2 vertical transmission according to World Health Organization criteria in asymptomatic pregnant women. Ultrasound
Obstet. Gynecol. 2021, 58, 900-908.

Kotlyar, A.M.; Grechukhina, O.; Chen, A.; Popkhadze, S.; Grimshaw, A.; Tal, O.; Taylor, H.S.; Tal, R. Vertical transmissio
n of coronavirus disease 2019: A systematic review and meta-analysis. Am. J. Obstet. Gynecol. 2020, 224, 35-53.e3.

Fornari, F. Vertical Transmission of COVID-19-A Systematic Review. J. Pediatr. Perinatol. Child Health 2020, 4, 007-01
3.

Massalha, M.; Yefet, E.; Rozenberg, O.; Soltsman, S.; Hasanein, J.; Smolkin, T.; Alter, A.; Perlitz, Y.; Nachum, Z. Vertica
| transmission and humoral immune response following maternal infection with SARS-CoV-2: A prospective multicenter
cohort study. Clin. Microbiol. Infect. 2022, 28, 1258-1262.

Garcia-Ruiz, I.; Sulleiro, E.; Serrano, B.; Fernandez-Buhigas, |.; Rodriguez-Gomez, L.; Fernandez, D.S.-N.; Anton-Pag
arolas, A.; Esperalba-Esquerra, J.; Frick, M.A.; Camba, F.; et al. Congenital infection of SARS-CoV-2 in live-born neona
tes: A population-based descriptive study. Clin. Microbiol. Infect. 2021, 27, 1521.e1-1521.e5.

Egloff, C.; Vauloup-Fellous, C.; Picone, O.; Mandelbrot, L.; Roques, P. Evidence and possible mechanisms of rare mate
rnal-fetal transmission of SARS-CoV-2. J. Clin. Virol. 2020, 128, 104447.

Oncel, M.Y.; Akin, I.M.; Kanburoglu, M.K.; Tayman, C.; Coskun, S.; Narter, F; Er, I.; Oncan, T.G.; Memisoglu, A.; Cetink
aya, M.; et al. A multicenter study on epidemiological and clinical characteristics of 125 newborns born to women infect
ed with COVID-19 by Turkish Neonatal Society. Eur. J. Pediatr. 2020, 180, 733-742.

Demirjian, A.; Singh, C.; Tebruegge, M.; Herbert, R.; Draz, N.; Mirfenderesky, M.; Jones, V.; Hinstridge, P.; Seneviratne,
R.; Myers, R.; et al. Probable Vertical Transmission of SARS-CoV-2 Infection. Pediatr. Infect. Dis. J. 2020, 39, e257—e2
60.

Fenizia, C.; Biasin, M.; Cetin, |.; Vergani, P.; Mileto, D.; Spinillo, A.; Gismondo, M.R.; Perotti, F.; Callegari, C.; Mancon,
A.; et al. Analysis of SARS-CoV-2 vertical transmission during pregnancy. Nat. Commun. 2020, 11, 5128.

Valdés, G.; Neves, L.; Anton, L.; Corthorn, J.; Chacon, C.; Germain, A.; Merrill, D.; Ferrario, C.; Sarao, R.; Penninger,
J.; et al. Distribution of Angiotensin-(1-7) and ACE2 in Human Placentas of Normal and Pathological Pregnancies. Plac
enta 2006, 27, 200-207.

Zhao, Y.; Zhao, Z.; Wang, Y.; Zhou, Y.; Ma, Y.; Zuo, W. Single-Cell RNA Expression Profiling of ACE2, the Receptor of S
ARS-CoV-2. Am. J. Respir. Crit. Care Med. 2020, 202, 756—759.

Van Der Made, C.l.; Simons, A.; Schuurs-Hoeijmakers, J.; Heuvel, G.V.D.; Mantere, T.; Kersten, S.; Van Deuren, R.C.;
Steehouwer, M.; Van Reijmersdal, S.V.; Jaeger, M.; et al. Presence of Genetic Variants among Young Men with Severe
COVID-19. JAMA 2020, 324, 663.

Li, Y.; Zhang, Z.; Yang, L.; Lian, X.; Xie, Y.; Li, S.; Xin, S.; Cao, P.; Lu, J. The MERS-CoV Receptor DPP4 as a Candidat
e Binding Target of the SARS-CoV-2 Spike. Iscience 2020, 23, 101160.

Mourad, M.; Jacob, T.; Sadovsky, E.; Bejerano, S.; Simone, G.S.-D.; Bagalkot, T.R.; Zucker, J.; Yin, M.T.; Chang, J.Y.; L
iu, L.; et al. Placental response to maternal SARS-CoV-2 infection. Sci. Rep. 2021, 11, 14390.

Zhang, Y.; Qin, L.; Zhao, Y.; Zhang, P.; Xu, B.; Li, K.; Liang, L.; Zhang, C.; Dali, Y.; Feng, Y.; et al. Interferon-Induced Tra
nsmembrane Protein 3 Genetic Variant rs12252-C Associated with Disease Severity in Coronavirus Disease 2019. J. In
fect. Dis. 2020, 222, 34-37.

Marton, T.; Hargitai, B.; Hunter, K.; Pugh, M.; Murray, P. Massive Perivillous Fibrin Deposition and Chronic Histiocytic In
tervillositis a Complication of SARS-CoV-2 Infection. Pediatr. Dev. Pathol. 2021, 24, 450-454.

Li, M.; Chen, L.; Zhang, J.; Xiong, C.; Li, X. The SARS-CoV-2 receptor ACE2 expression of maternal-fetal interface and
fetal organs by single-cell transcriptome study. PLoS ONE 2020, 15, e0230295.

Piras, M.; Cau, F.; Manchia, M.; Paribello, P.; Saba, L.; Suri, J.S.; Faa, G.; Pichiri, G.; Cerrone, G.; Scano, A.; et al. Stro
ng ACE-2 expression in the choroidal vessels: Do high choroid plexuses serve as a gateway for SARS-CoV-2 infection



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

on the human brain? Eur. Rev. Med. Pharmacol. Sci. 2022, 26, 3025-3029.

Atarod, Z.; Zamaniyan, M.; Moosazadeh, M.; Valadan, R.; Soleimanirad, S.M.; Gordani, N. Investigation of vaginal and
rectal swabs of women infected with COVID-19 in two hospitals covered by Mazandaran University of Medical Science
s, 2020. J. Obstet. Gynaecol. 2022, 42, 2225-2229.

Martinez-Perez, O.; Vouga, M.; Melguizo, S.C.; Acebal, L.F.; Panchaud, A.; Mufioz-Chapuli, M.; Baud, D. Association B
etween Mode of Delivery among Pregnant Women with COVID-19 and Maternal and Neonatal Outcomes in Spain. JA
MA 2020, 324, 296-299.

Cai, J.; Tang, M.; Gao, Y.; Zhang, H.; Yang, Y.; Zhang, D.; Wang, H.; Liang, H.; Zhang, R.; Wu, B. Cesarean Section or
Vaginal Delivery to Prevent Possible Vertical Transmission from a Pregnant Mother Confirmed with COVID-19 to a Neo
nate: A Systematic Review. Front. Med. 2021, 8, 634949.

Craina, M.; lacob, D.; Dima, M.; Bernad, S.; Silaghi, C.; Moza, A.; Pantea, M.; Gluhovschi, A.; Bernad, E. Clinical, Labo
ratory, and Imaging Findings of Pregnant Women with Possible Vertical Transmission of SARS-CoV-2—Case Series. In
t. J. Environ. Res. Public Health 2022, 19, 10916.

Chi, H.; Chiu, N.-C.; Tai, Y.-L.; Chang, H.-Y.; Lin, C.-H.; Sung, Y.-H.; Tseng, C.-Y.; Liu, L.Y.-M.; Lin, C.-Y. Clinical feature
s of neonates born to mothers with coronavirus disease-2019: A systematic review of 105 neonates. J. Microbiol. Immu
nol. Infect. 2020, 54, 69-76.

Al-Lawama, M.; Badran, E.; Ghanim, N.; Irsheid, A.; Qtaishat, H.; Al-Ammouri, |.; Al-Zyadneh, E.; Al-lede, M.; Daher, A.
H.; Bakri, F.G.; et al. Perinatal Transmission and Clinical Outcomes of Neonates Born to SARS-CoV-2-Positive Mother
s. J. Clin. Med. Res. 2021, 13, 420-424.

Ishgeir, A.; Nir, A.; Aptowitzer, I.; Godfrey, M.; Pediatric Cardiology Unit, Shaare Zedek Medical Center, Jerusalem, Isra
el. Increased incidence of Persistent Pulmonary Hypertension of the Newborn following third trimester maternal COVID
-19 infection. Eur. Heart J. 2021, 42, ehab724.1843.

Pawar, R.; Gavade, V.; Patil, N.; Mali, V.; Girwalkar, A.; Tarkasband, V.; Loya, S.; Chavan, A.; Nanivadekar, N.; Shinde,
R.; et al. Neonatal Multisystem Inflammatory Syndrome (MIS-N) Associated with Prenatal Maternal SARS-CoV-2: A Ca
se Series. Children 2021, 8, 572.

Khalil, A.; Blakeway, H.; Samara, A.; O'Brien, P. COVID-19 and stillbirth: Direct vs indirect effect of the pandemic. Ultras
ound Obstet. Gynecol. 2022, 59, 288-295.

Tricco, A.C.; Lillie, E.; Zarin, W.; O'Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.J.; Horsley, T.; Weeks,
L.; et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 1
69, 467-473.

Peters, M.D.J.; Godfrey, C.M.; Khalil, H.; Mclnerney, P.; Parker, D.; Soares, C.B. Guidance for conducting systematic sc
oping reviews. Int. J. Evid. Based Healthc. 2015, 13, 141-146.

Schardt, C.; Adams, M.B.; Owens, T.; Keitz, S.; Fontelo, P. Utilization of the PICO framework to improve searching Pub
Med for clinical questions. BMC Med. Inform. Decis. Mak. 2007, 7, 16.

Murad, M.H.; Sultan, S.; Haffar, S.; Bazerbachi, F. Methodological quality and synthesis of case series and case report
s. BMJ Evid. Based Med. 2018, 23, 60-63.

Lo, C.K.-L.; Mertz, D.; Loeb, M. Newcastle-Ottawa Scale: Comparing reviewers’ to authors’ assessments. BMC Med. R
es. Methodol. 2014, 14, 45.

Metodiev, D.; Ruseva, M.; Parvanoy, D.; Ganeva, R.; Handzhiyska, M.; Vidolova, N.; Stamenov, G. Vertical Transmissio
n of SARS-CoV-2 Infection and Miscarriage in the Second Trimester: Report of an Immunohistochemically Proven Cas
e. Clin. Pract. 2022, 14, 579-590.

Kato, M.; Yamaguchi, K.; Maegawa, Y.; Komine-Aizawa, S.; Kondo, E.; Ikeda, T. Intrauterine fetal death during COVID-
19 pregnancy: Typical fetal heart rate changes, coagulopathy, and placentitis. J. Obstet. Gynaecol. Res. 2022, 48, 197
8-1982.

Borges Charepe, N.; Queirds, A.; Alves, M.J.; Serrano, F.; Ferreira, C.; Gamito, M.; Smet, C.; Silva, V.; Féria, B.; Laranj
0, M.; et al. One Year of COVID-19 in Pregnancy: A National Wide Collaborative Study. Acta Med. Port. 2022, 35, 357—
366.

Patane, L.; Cadamuro, M.; Massazza, G.; Pirola, S.; Stagnati, V.; Comerio, C.; Carnelli, M.; Arosio, M.; Callegaro, A.P;
Tebaldi, P.; et al. Evidence of vertical transmission of SARS-CoV-2 and interstitial pneumonia in second-trimester twin s
tillbirth in asymp-tomatic woman. Case report and review of the literature. Am. J. Obstet. Gynecol. MFM 2022, 4, 10058
9.

Zaigham, M.; Gisselsson, D.; Sand, A.; Wikstrom, A.; von Wowern, E.; Schwartz, D.A.; lorizzo, L.; Nelander, M.; Blomb
erg, M.; Papadogiannakis, N.; et al. Clinical-pathological features in placentas of pregnancies with SARS-CoV-2 infectio



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

n and adverse outcome: Case series with and without congenital transmission. BJOG Int. J. Obstet. Gynaecol. 2022, 1
29, 1361-1374.

Lesieur, E.; Torrents, J.; Fina, F.; Zandotti, C.; Blanc, J.; Collardeau-Frachon, S.; Gazin, C.; Sirgant, D.; Mezouar, S.; Ot
mani Idrissi, M.; et al. Congenital Infection of Severe Acute Respiratory Syndrome Coronavirus 2 with Intrauterine Fetal
Death: A Clinicopathological Study with Molecular Analysis. Clin. Infect. Dis. Off. Publ. Infect. Dis. Soc. Am. 2022, 75, e
1092—-e1100.

Fitzgerald, B.; O’'Donoghue, K.; McEntagart, N.; Gillan, J.E.; Kelehan, P.; O’Leary, J.; Downey, P.; Dean, J.; De Gascun,
C.F. Fetal Deaths in Ireland Due to SARS-CoV-2 Placentitis Caused by SARS-CoV-2 Alpha. Arch. Pathol. Lab. Med. 20
22, 146, 529-537.

Ferreira, M.D.F.C.; Pavon, J.A.R.; Napoledo, A.C.B.; Figueiredo, G.M.D.P.; Floréncio, P.C.B.; Arantes, R.B.d.S.; Rizzo,
P.S.; Carmo, M.A.M.V.; Nakazato, L.; Dutra, V.; et al. Clinical and genomic data of SARS-CoV-2 detected in maternal—f
etal interface during the first wave of infection in Brazil. Microbes Infect. 2022, 24, 104949.

Richtmann, R.; Torloni, M.R.; Oyamada Otani, A.R.; Levi, J.E.; Crema Tobara, M.; de Almeida Silva, C.; Dias, L.; Migliol
i-Galvao, L.; Martins Silva, P.; Macoto Kondo, M. Fetal deaths in pregnancies with SARS-CoV-2 infection in Brazil: A ca
se series. Case Rep. Womens Health 2020, 27, e00243.

Pulinx, B.; Kieffer, D.; Michiels, |.; Petermans, S.; Strybol, D.; Delvaux, S.; Baldewijns, M.; Raymaekers, M.; Cartuyvels,
R.; Maurissen, W. Vertical transmission of SARS-CoV-2 infection and preterm birth. Eur. J. Clin. Microbiol. Infect. Dis. 2
020, 39, 2441-2445.

Stonoga, E.T.S.; Lanzoni, L.D.A.; Rebutini, P.Z.; de Oliveira, A.L.P.; Chiste, J.A.; Fugaca, C.A.; Pr4, D.M.M.; Percicote,
A.P.; Rossoni, A.; Nogueira, M.B.; et al. Intrauterine Transmission of SARS-CoV-2. Emerg. Infect. Dis. 2021, 27, 638—6
41.

di Gioia, C.; Zullo, F.; Bruno Vecchio, R.C.; Pajno, C.; Perrone, G.; Galoppi, P.; Pecorini, F.; Di Mascio, D.; Carletti, R.;
Prezioso, C.; et al. Stillbirth and fetal capillary infection by SARS-CoV-2. Am. J. Obstet. Gynecol. 2022, 4, 100523.

Enache, A.; Ciocan, V.; Muresan, C.O.; Cut, T.G.; Novacescu, D.; Paul, C.; Andreescu, N.; Mihailescu, A.; Raica, M.; D
umache, R. Postmortem Documentation of SARS-CoV-2 in Utero and Postpartum Transmission, through Amniotic Flui
d, Placental, and Pulmonary Tissue RT-PCR. Appl. Sci. 2021, 11, 9505.

Popescu, D.E.; Cioca, A.; Muresan, C.; Navolan, D.; Gui, A.; Pop, O.; Marcovici, T.; llie, C.; Craina, M.; Boia, M.A. ACa
se of COVID-19 Pregnancy Complicated with Hydrops Fetalis and Intrauterine Death. Med. Kaunas Lith. 2021, 57, 667.

Marinho, P.S.; da Cunha, A.J.L.A.; Chimelli, L.; Avvad-Portari, E.; Andreiuolo, F.D.M.; de Oliveira-Szejnfeld, P.S.; Mend
es, M.A,; Gomes, I.C.; Souza, L.R.Q.; Guimaraes, M.Z.; et al. Case Report: SARS-CoV-2 Mother-to-Child Transmission
and Fetal Death Associated with Severe Placental Thromboem-bolism. Front. Med. 2021, 8, 677001.

Gant, T.F,; Villegas, T.P.; Summerall-Smith, J.; Watkins, B. Intrauterine fetal demise as a result of maternal COVID-19 in
fection in the third trimester of pregnancy: A case report. Int. J. Surg. Case Rep. 2022, 98, 107492.

Babal, P.; Krivosikova, L.; Sarvaicova, L.; Deckov, |.; Szemes, T.; Sedlackova, T.; Palkovic, M.; Kalinakova, A.; Janega,
P. Intrau-terine Fetal Demise After Uncomplicated COVID-19: What Can We Learn from the Case? Viruses 2021, 13, 2
545,

Zinserling, V.A.; Bornstein, S.R.; Narkevich, T.A.; Sukhanova, Y.V.; Semenova, N.Y.; Vashukova, M.A.; Steenblock, C. S
tillborn child with diffuse SARS-CoV-2 viral infection of multiple organs. Idcases 2021, 26, e01328.

Rodrigues, M.L.; Gasparinho, G.; Sepulveda, F.; Matos, T. Signs suggestive of congenital SARS-CoV-2 infection with in
-trauterine fetal death: A case report. Eur. J. Obstet. Gynecol. Reprod. Biol. 2021, 256, 508—-509.

Sessa, R.; Masciullo, L.; Filardo, S.; Di Pietro, M.; Brandolino, G.; Brunelli, R.; Galoppi, P.; Terrin, G.; Viscardi, M.F.; An
astasi, E.; et al. SARS-CoV-2 vertical transmission in a twin-pregnant woman: A case report. Int. J. Infect. Dis. 2022, 12
5,192-194.

Fusco, M.A.; Mantini, V.; de Souza Salmont Junior, J.; de Carvalho Gomes, R.G.; de Oliveira Lima, A.R.; de Oliveira CI
arim, H.L.; Ferreira, E.C.; de Abreu Almeida, S.S.; Salmont, C.G.; de Sousa Rizzo-Valente, V.; et al. Assessment of SA
RS-CoV-2 Vertical Transmission through Nested RT-PCR Testing of Neonatal Samples: Three Case Reports. J. Pediat
r. Perinatol. Child Health 2022, 6, 370-376.

Shen, W.-B.; Turan, S.; Wang, B.; Cojocaru, L.; Harman, C.; Logue, J.; Reece, E.A.; Frieman, M.B.; Yang, P. A SARS-C
oV-2 Delta Variant Case Manifesting as Extensive Placental Infection and Fetal Transmission. Gynecol. Obstet. Investi
g. 2022, 87, 165-172.

Von Kohorn, |.; Stein, S.R.; Shikani, B.T.; Ramos-Benitez, M.J.; Vannella, K.M.; Hewitt, S.M.; E Kleiner, D.; Alejo, J.C;
Burbelo, P.; | Cohen, J.; et al. In Utero Severe Acute Respiratory Syndrome Coronavirus 2 Infection. J. Pediatr. Infect.
Dis. Soc. 2020, 9, 769-771.



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Zamaniyan, M.; Ebadi, A.; Aghajanpoor, S.; Rahmani, Z.; Haghshenas, M.; Azizi, S. Preterm delivery, maternal death, a
nd vertical transmission in a pregnant woman with COVID-19 infection. Prenat. Diagn. 2020, 40, 1759-1761.

Vivanti, A.J.; Vauloup-Fellous, C.; Escourrou, G.; Rosenblatt, J.; Jouannic, J.-M.; Laurent-Bellue, A.; De Luca, D. Factor
s associated with SARS-CoV-2 transplacental transmission. Am. J. Obstet. Gynecol. 2022, 227, 541-543.e11.

Buonsenso, D.; Costa, S.; Sanguinetti, M.; Cattani, P.; Posteraro, B.; Marchetti, S.; Carducci, B.; Lanzone, A.; Tamburri
ni, E.; Vento, G. Neonatal Late Onset Infection with Severe Acute Respiratory Syndrome Coronavirus 2. Am. J. Perinat
ol. 2020, 37, 869-872.

Abadia-Cuchi, N.; Ruiz-Martinez, S.; Fabre, M.; Mateo, P.; Remacha Sienes, M.; Ventura Faci, P.; Bueno Sancho, J.; P
aules, C. SARS-CoV-2 congenital infection and pre-eclampsia-like syndrome in dichorionic twins: A case report and rev
iew of the literature. Int. J. Gynaecol. Obstet. Off. Organ Int. Fed. Gynaecol. Obstet. 2021, 154, 370-372.

Dong, L.; Tian, J.; He, S.; Zhu, C.; Wang, J.; Liu, C.; Yang, J. Possible Vertical Transmission of SARS-CoV-2 from an In
fected Moth-er to Her Newborn. JAMA 2020, 323, 1846-1848.

Karade, S.; Vishal, A.K.; Sen, S.; Bewal, N.; Gupta, R.M. Probable vertical transmission of severe acute respiratory syn
-drome coronavirus 2 infection from mother to neonate. Med. J. Armed Forces India 2021, 77, S490-S493.

Zhang, P.; Salafia, C.; Heyman, T.; Salafia, C.; Lederman, S.; Dygulska, B. Detection of severe acute respiratory syndr
ome coronavirus 2 in placentas with pathology and vertical transmission. Am. J. Obstet. Gynecol. MFM 2020, 2, 10019
7.

Alzamora, M.C.; Paredes, T.; Caceres, D.; Webb, C.M.; Valdez, L.M.; La Rosa, M. Severe COVID-19 during Pregnancy
and Possible Vertical Transmission. Am. J. Perinatol. 2020, 37, 861-865.

Correia, C.R.; Marcal, M.; Vieira, F.; Santos, E.; Novais, C.; Maria, A.T.; Malveiro, D.; Prior, A.R.; Aguiar, M.; Salazar, A.;
et al. Congenital SARS-CoV-2 Infection in a Neonate with Severe Acute Respiratory Syndrome. Pediatr. Infect. Dis. J. 2
020, 39, e439-e443.

Reagan-Steiner, S.; Bhatnagar, J.; Martines, R.B.; Milligan, N.S.; Gisondo, C.; Williams, F.B.; Lee, E.; Estetter, L.; Bullo
ck, H.; Goldsmith, C.S.; et al. Detection of SARS-CoV-2 in Neonatal Autopsy Tissues and Placenta. Emerg. Infect. Dis.
2022, 28, 510-517.

Lorenz, N.; Treptow, A.; Schmidt, S.; Hofmann, R.; Raumer-Engler, M.; Heubner, G.; Grober, K. Neonatal Early-Onset |
nfection with SARS-CoV-2 in a Newborn Presenting with Encephalitic Symptoms. Pediatr. Infect. Dis. J. 2020, 39, e21
2.

Kirtsman, M.; Diambomba, Y.; Poutanen, S.M.; Malinowski, A.K.; Vlachodimitropoulou, E.; Parks, W.T.; Erdman, L.; Mor
ris, S.K.; Shah, P.S. Probable congenital SARS-CoV-2 infection in a neonate born to a woman with active SARS-CoV-2
infection. Can. Med. Assoc. J. 2020, 192, E647—-E650.

Parsa, Y.; Shokri, N.; Jahedbozorgan, T.; Naeiji, Z.; Zadehmodares, S.; Moridi, A. Possible Vertical Transmission of CO
VID-19 to the Newborn; a Case Report. Arch. Acad. Emerg. Med. 2021, 9, e5b.

Marzollo, R.; Aversa, S.; Prefumo, F.; Saccani, B.; Perez, C.R.; Sartori, E.; Motta, M. Possible Coronavirus Disease 201
9 Pandemic and Pregnancy: Vertical Transmission Is Not Excluded. Pediatr. Infect. Dis. J. 2020, 39, e261-e262.

Facchetti, F.; Bugatti, M.; Drera, E.; Tripodo, C.; Sartori, E.; Cancila, V.; Papaccio, M.; Castellani, R.; Casola, S.; Boniott
i, M.B.; et al. SARS-CoV2 vertical transmission with adverse effects on the newborn revealed through integrated immu
nohistochemical, electron microscopy and molecular analyses of Placenta. Ebiomedicine 2020, 59, 102951.

Sukhikh, G.; Petrova, U.; Prikhodko, A.; Starodubtseva, N.; Chingin, K.; Chen, H.; Bugrova, A.; Kononikhin, A.; Bourme
nskaya, O.; Brzhozovskiy, A.; et al. Vertical Transmission of SARS-CoV-2 in Second Trimester Associated with Severe
Neonatal Pathology. Viruses 2021, 13, 447.

Boncompagni, A.; De Agostini, M.; Lugli, L.; Ternelli, G.; Colonna, V.; Biagioni, E.; Bonasoni, M.P.; Salviato, T.; Gabrielli,
L.; Falconi, M.; et al. Unexpected Vertical Transmission of SARS-CoV-2: Discordant Clinical Course and Transmission f
rom Mother to Newborn. Microorganisms 2022, 10, 1718.

Farhadi, R.; Mehrpisheh, S.; Ghaffari, V.; Haghshenas, M.; Ebadi, A. Clinical course, radiological findings and late outc
ome in preterm infant with suspected vertical transmission born to a mother with severe COVID-19 pneumonia: A case
report. J. Med. Case Rep. 2021, 15, 213.

Rebello, C.M.; Fascina, L.P.; Annicchino, G.; Pinho, J.R.R.; Yoshida, R.D.A.M.; Zacharias, R.S.B. Vertical transmission
of SARS-CoV-2 from infected pregnant mother to the neonate detected by cord blood real-time polymerase chain reacti
on (RT-PCR). Pediatr. Res. 2020, 89, 1592-1593.

Disse, S.C.; Manuylova, T.; Adam, K.; Lechler, A.; Zant, R.; Klingel, K.; Aepinus, C.; Finkenzeller, T.; Wellmann, S.; Sch
neble, F. COVID-19 in 28-Week Triplets Caused by Intrauterine Transmission of SARS-CoV-2—Case Report. Front. Pe
diatr. 2021, 9, 812057.



92.

93.

94.

95.

96.

Shaiba, L.A.; Hadid, A.; Altirkawi, K.A.; Bakheet, H.M.; Alherz, A.M.; Hussain, S.A.; Sobaih, B.H.; Alnemri, A.M.; Almagh
rabi, R.; Ahmed, M.; et al. Case Report: Neonatal Multi-System Inflammatory Syndrome Associated with SARS-CoV-2
Exposure in Two Cases from Saudi Arabia. Front. Pediatr. 2021, 9, 652857.

Choobdar, F.A.; Ghassemzadeh, M.; Attarian, M.; Abbariki, E.; Nateghian, A.; Ghanbari, B.; Hamzehi, S.S.; Hashemi,
M.R.; Azarbin, Z. Transplacental Transmission of SARS-CoV-2 Infection: A Case Report from Iran. Arch. Pediatr. Infect.
Dis. 2021, 9, e108582.

Ng, D.C.; Chin, L.; Choo, P.P.L.; Paramasivam, U. COVID-19 in a premature infant. BMJ Case Rep. 2021, 14, e24378
3.

Ergon, E.Y.; Akbay, S.; Aytemiz, G.; Celik, E.C.A.; Caliskan Polat, A.; Umit, Z.; Paytoncu, S. A novel case of neonatal ac
ute respiratory distress syndrome with SARS-CoV-2 infection: Potential perinatal transmission. Arch. Argent. De Pediat
r. 2021, 119, e531-e535.

Favre, G.; Mazzetti, S.; Gengler, C.; Bertelli, C.; Schneider, J.; Laubscher, B.; Capoccia, R.; Pakniyat, F.; Ben Jazia, |.;
Eggel-Hort, B.; et al. Decreased Fetal Movements: A Sign of Placental SARS-CoV-2 Infection with Perinatal Brain Injur
y. Viruses 2021, 13, 2517.

Retrieved from https://encyclopedia.pub/entry/history/show/91871



