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ABSTRACT

Background:

The evidence for vertical transmission of Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) is not well established yet. There is a need for more data in order to establish the
risk of vertical transmission of SARS-CoV-2.

Aims and Objectives:

To estimate the incidence rate of vertical transmission of coronavirus disease 2019 (COVID-19)
to the neonate during the third trimester in a tertiary care hospital.

Material and methods:

This is a retrospective observational study of pregnant women diagnosed with COVID-19 during
the third trimester through positive SARS-CoV-2 real-time reverse transcription-polymerase

chain reaction (SARS-CoV-2 rRT-PCR) test, who delivered at Krishna Institute of Medical
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Sciences, Karad between May 1%, 2020, and April 31%, 2021 to evaluate the risk of vertical
transmission. Evidence of vertical transmission was assessed in the neonate through a SARS-
CoV-2 rRT-PCR test, with nasopharyngeal and oropharyngeal swab samples collected from the
neonates after 24 hours of birth. Evaluation of perinatal and neonatal outcomes was also done.
Results:

234 neonates born to COVID-19—positive mothers, who delivered within 7 days of testing
positive for COVD-19 were evaluated. Nasopharyngeal and oropharyngeal swabs of 2(0.8%)
newborns tested positive for COVID-19: both at 24 hours of life. 131 patients (56%) delivered
by cesarean section; 67 newborns (29%) had low birth weight 38(16.2%) were preterm; and
32(13.6%) required neonatal intensive care unit admission, reflecting an increased incidence
of cesarean delivery and low birth weight but no neonatal mortality. All neonates remained
asymptomatic on follow-up.

Conclusion:

The risk of vertical transmission of COVID-19 is almost negligible. COVID-19 did not
increase adverse neonatal outcomes, although data from larger trials is required to confirm our
findings.

INTRODUCTION

With the evolving, dynamic COVID-19
pandemic and the new data popping up,
though minimal, the risk of wvertical
transmission cannot be dismissed. Further,
the effects of COVID-19 on perinatal
outcomes are also uncertain. Few studies
found increased incidence of preterm labor,
cesarean delivery, low birth weight and
NICU admission rate [1, 2]. Some studies
showed the risk of vertical transmission
while others refuted the same [3-6]. Bearing
in mind the scarcity of evidence, we
conducted this observational study to

resolve various questions.

AIMS AND OBJECTIVES:

To estimate the incidence rate of vertical
transmission of coronavirus disease 2019
(COVID-19) to the neonate during the third
trimester in a tertiary care hospital
MATERIAL AND METHODS:

Study design: Retrospective Observational
Study
Study population/subjects: Pregnant
women diagnosed with COVID-19 during
the third trimester through positive SARS-
CoV-2 real-time reverse transcription-
polymerase chain reaction (SARS-CoV-2

rRT-PCR) test, who delivered at Krishna
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Institute of Medical Sciences, Karad between
May 1*, 2020, and April 31%, 2021.
Inclusion criteria:
Symptomatic/asymptomatic
women diagnosed with COVID-19(SARS-
CoV-2 rRT-PCR confirmed) during the third

pregnant

trimester.

Exclusion criteria: Patients with COVID-
19 disease (not confirmed with SARS-CoV-
2 tRT-PCR), patients in first and second
trimester,  postpartum  patients  and
incomplete medical records.

Study setting: Krishna Institute of Medical
Sciences, Karad (Tertiary care center)

Study duration: May 1%, 2020 to April 30™,
2021.

Sample size: 234

METHOD:

This is a retrospective observational study of
pregnant women diagnosed with COVID-19
during the third trimester through positive
SARS-CoV-2 real-time reverse transcription-
polymerase chain reaction (SARS-CoV-2
rRT-PCR) test, who delivered at Krishna
Institute of Medical Sciences, Karad between
May 1%, 2020, and April 31%, 2021.

All pregnant patients who got admitted to
our institute were being tested for COVID-
19 irrespective of symptoms as per regional
guidelines. The report was given on the same

day. Maternal demographic data was

obtained from the medical records of study
subjects. It included maternal age, ethnicity,
socioeconomic status, education, obstetric
score, period of gestation at delivery, and
medical comorbidities such as hypertension,
diabetes, asthma, thyroid disorders, heart
disease, tuberculosis. History, examination
findings and  laboratory  parameters
suggestive of COVID-19 like fever, cough,
breathlessness, loose stools, vomiting,
complete blood count (CBC), temperature
greater than 98.6-degree Fahrenheit, CRP, D-
dimer, Serum Ferritin, Chest X-ray and
HRCT results were noted. Pregnancy
outcomes included time, mode of delivery,
meconium-stained liquor and indication for
cesarean delivery. Neonatal outcomes
included birth weight, APGAR score at 1 and
5 mins, NICU admission rate, birth asphyxia
and neonatal death. The patients were
treated in accordance with the national
COVID-19 guidelines. To assess the risk of
vertical transmission, RTPCR test of the
neonate was done at 24hours of birth. For
newborns with negative test results, parents
were counseled and were given the option
of rooming in. The nasopharyngeal and
oropharyngeal swab samples of neonates
who were roomed-in were again tested for
COVID-19 at the time of discharge. Follow

up of all neonates was done till they got
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discharged or till 2 weeks after delivery
whichever was later.

For statistical analysis, continuous variables
were described as mean (standard
deviation) or median (interquartile range).
Categorical variables were represented as
frequencies with proportions. We used
software Epilnfo 7.2 (CDC, Atlanta, GA,
USA) for analysis of data.

RESULTS:

We conducted a retrospective observational
study of 234 pregnant patients diagnosed
with COVID 19 to evaluate the risk of
vertical transmission of COVID 19 to the
neonate. Nasopharyngeal and
oropharyngeal swabs of 2(0.8%) newborns
tested positive for COVID-19: both at 24
hours of life. The observations of the study
are presented below.

Out of 234 pregnant COVID patients, 131
patients (56%) delivered by cesarean
section while 103 patients (44%) delivered
by wvaginal. The mode of delivery for
covidl9 positive neonates was cesarean
(Table 1).

Out of 131 LSCS, 41(31.3%) were done for
fetal distress, 35(26.8%) were for previous
LSCS. The indication of LSCS for covid19
positive neonates was fetal distress (Table

2).

Out of 234 covidl9 positive patients, 196
(83.7%) delivered at term while 38(16.2%)
delivered before 37 completed weeks of
gestation. Both the covidl9 positive
neonates were born at term (Table 3).

Out of 234 covidl9 positive patients, 163
(69.7%) had newborns with birth weight
>2.5kg, 60(25.6%) had low birth weight
and 11(4.7%) had very low birth weight.
One of the covidl9 positive neonates had
birth weight of 2.1kg while the other was
2.8kg (Table 4).

Out of 234 covidl9 positive patients, 199
(85.1%) had APGAR score of >7 at 1
minute while 35(14.9%) had APGAR score
of <7 at 1 minute. Both the covid19 positive
neonates had APGAR score of >7 at 1
minute of birth (Table 5).

Out of 234 covidl9 positive patients’
neonates, 208 (88.9%) had APGAR score of
>7 at 5 minutes while 26(11.1%) had
APGAR score of <7 at 5 minutes. Both the
covidl9 positive neonates had APGAR
score of >7 at 5 minutes of birth (Table 6).
Out of 234 covidl9 positive patients’
neonates, 174 (74.4%) had no adverse
outcomes. 27(11.5%) had birth asphyxia
and 33(14.1%) got admitted in NICU
mainly for birth asphyxia and prematurity.
There was no neonatal mortality. All

neonates were asymptomatic of covidl9.
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One of the covidl9 positive neonates was 122 (52.2%) neonates were roomed in. All
admitted to NICU for respiratory distress neonates were followed up till 2 weeks
(Table 7). without any reported adverse outcome.

Table 1: Distribution of the study population according to the mode of delivery

STUDY SUBJECTS
PATIENTS WITH PATIENTS WITH
MODE OF COVID19 POSITIVE COVID19 TOTAL
DELIVERY NEONATES NEGATIVE
NEONATES
NO. % NO. % NO. Y%
VAGINAL 0 0 103 44.4 103 44
CESAREAN 2 100 129 55.6 131 56
TOTAL 2 100.0 232 100.0 234 100.0

Table 2: Distribution of study population according to the indication of cesarean section

STUDY SUBJECTS
PATIENTS WITH PAng\i}l‘]S)}ZITH
INDICATION OF LSCS COVID19 POSITIVE TOTAL
NEONATES NEGATIVE
NEONATES
NO. % NO. % NO. Y%
FETAL DISTRESS 2 100 39 30.2 41 31.3
PREVIOUS LSCS 0 0 35 27.1 35 26.8
DTA 0 0 5 3.9 5 3.8
FAILED INDUCTION 0 0 23 17.9 23 17.6
MALPRESENTATION 0 0 16 124 16 12.2
CPD 0 0 11 8.5 11 8.3
TOTAL 2 100 129 100 131 100

Table 3: Distribution of study population according to the gestational age at the time of delivery

STUDY SUBJECTS
GESTATIONAL AGE AT PATIENTS WITH P ATé%%THS)f;ITH
THE TIME OF DELIVERY | COVID19 POSITIVE NEGATIVE TOTAL
(IN WEEKS) NEONATES NEONATES

NO. % NO. % NO. %

<34 0 0 0 0 0 0
34-36.6 0 0 38 16.3 38 16.2
37-42 2 100 194 83.7 196 83.8

>42 0 0 0 0 0 0
TOTAL 2 100 232 100 234 100

Table 4: Distribution of study population according to the birth weight of the neonate

STUDY SUBJECTS
BIRTH
WEIGHT OF | PATIENTS wrtn | PATIENES ITH
THE COVID19 POSITIVE NECATIVE TOTAL
NEOE?;;‘)E (N NEONATES NEORATES
NO. % NO. % NO. %
>2.5 1 50 162 69.9 163 69.7
15-2.5 1 50 59 25.4 60 25.6
<15 0 0 11 47 11 4.7
TOTAL 2 100.0 232 100.0 234 100.0
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Table 5: Distribution of study population according to APGAR Scores at 1 min
STUDY SUBJECTS
APGAR PATIENTS WITH PATélEOI\i;l;%gITH
SCORES (AT 1 | COVID19 POSITIVE NEGATIVE TOTAL
MINUTE) NEONATES NEONATES
NO. % NO. % NO. %
<7 0 0 35 15.0 35 14.9
>7 2 100 197 85.0 199 85.1
TOTAL 2 100.0 232 100.0 234 100.0
Table 6: Distribution of study population according to APGAR Scores at S mins
STUDY SUBJECTS
APGAR PATIENTS WITH PATé];Z)l\i;l;lS);’;ITH
SCORES (AT 5 | COVID19 POSITIVE TOTAL
MINS) NEONATES NEGATIVE
NEONATES
NO. % NO. % NO. %
<7 0 0 26 11.2 26 11.1
>7 2 100 206 88.8 208 88.9
TOTAL 2 100.0 232 100.0 234 100.0

Table 7: Distribution of study population according to adverse neonatal outcome

STUDY SUBJECTS
PATIENTS WITH
ADVERSE NEONATAL cl())ﬁanl)Ell;lgso‘s&;ITTlsE COVID19 TOTAL
OUTCOMES NEONATES NEGATIVE
NEONATES
NO. % NO. % NO. %
NO ADVERSE OUTCOME 1 50 173 74.5 174 74.4
BIRTH ASPHYXIA 0 0 27 11.6 27 115
NICU ADMISSION 1 50 32 13.7 33 14.1
NEONATAL DEATH 0 0 0 0 0 0
SYMPTOMS OF COVID19 0 0 0 0 0 0
TOTAL 2 100.0 232 100.0 234 100.0
DISCUSSION: LSCS RATE
PRETERM BIRTH In the present study, 56% delivered by

In the present study, 16.2% of the study
subjects had preterm delivery. This result is
consistent with the study done by Melo et a/
[13]. They observed 16.6% incidence of
preterm births.

Study by Smith et al. [2] found 63.8%
incidence of preterm birth and attributed

that to viremia.

cesarean section.

In a study done by Yan ef al. [3] they found
the rate of cesarean section to be 85.9%
which was similar to the high rates of
78.7% to 100% found in other studies. [1,
11, 12, 14].

According to current guidelines, cesarean

delivery should be done only for absolute or
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relative obstetrical indications and not for
COVID-19 per say. No mode of delivery
has shown superiority over the other with
regards to neonatal outcome. [7, 15, 16]
Therefore the rate of Cesarean section is
declining which in our study was 56%. This
is similar to the results of study by
Salvatore et al. [9] who found an even
lesser rate of 44%.

VERTICAL TRANSMISSION RATE:

In the present study, the incidence rate of
vertical transmission of COVID-19 to the
neonate was 0.8%.

Centers for Disease Control and Prevention
reported an incidence of 2.6% of neonatal
COVID-19 [17].

In a study done by Knight et al. [10] they
found the incidence rate of vertical
transmission to be 4.6%.

In their study, they wused only
nasopharyngeal swab to assess the risk of
vertical transmission like most other studies
whereas we have used oropharyngeal swabs
as well.

LOW BIRTH WEIGHT:

In the present study, 25.6% had low birth
weight and 4.7% had very low birth weight.
These results are consistent with a study
done by Trocado et al. [26]. Their review of
COVID-19

8 studies involving 95

diagnosed pregnant women and 51 neonates
reported 20% low birth weight.

Salvatore et al. [9] observed 13% neonates
with low birth weight.

In another review by Juan et al. [27],
consecutive case series, there were 3.6%
low birth weight babies ( 221 neonates)
BIRTH ASPHYXIA:

In the present study, 11.5% had birth
asphyxia.

Trocado et al. [26]. review of 8 studies
involving 95 COVID-19  diagnosed
pregnant women and 51 neonates reported
no case of birth asphyxia.

APGAR SCORES:

In our study we found 88.9% had APGAR
score of >7 at 5 minutes.

This was in accordance

NICU ADMISSION RATE:

In the present study, 14.1% got admitted in
NICU mainly for birth asphyxia and
prematurity.

These results are consistent with findings of
study conducted by Salvatore et al. [9]
They recorded 15% NICU admission.
NEONATAL MORTALITY:

In our study, there was zero neonatal death.
Similar results were observed Salvatore et

al.

Juan et al. [27] found 0.4% neonatal deaths.
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The results of our study suggest that
COVID-19 has not worsened adverse
perinatal outcomes. Majority of neonates in
various studies, even those who were
COVID positive remained asymptomatic
and had no severe neonatal complications.
The strengths of our study include a good
sample size and follow-up of neonates for
the COVID-19 symptoms. Also, antibody
testing may have added to the evidence
related to vertical transmission though the
possibility is trivial Further, the findings in
our study may not be generalized as it is a
single center study.
Conclusion:
The risk of vertical transmission of COVID-
19 is almost negligible. COVID-19 did not
increase adverse neonatal outcomes,
although data from larger trials is required
to confirm our findings.
REFERENCES
[1] Antoun L, Taweel NE, Ahmed I,
Patni S, Honest H, Maternal
COVID-19 infection, clinical
characteristics,  pregnancy, and
neonatal outcome: A prospective
cohort study, Eur J Obstet Gynecol
Reprod Biol 252, 2020, 559-62.
[2] Smith V, Seo D, Warty R, Payne O,
Salih M, Chin KL, ef al, Maternal

and neonatal outcomes associated

with  COVID-19 infection: a
systematic review, PLoS One 15,

2020, e0234187.

[3] Yan J, Guo J, Fan C, Juan J, Yu X,

Li J, et al, Coronavirus disease 2019
in pregnant women: a report based
on 116 cases, Am J Obstet Gynecol
223,2020, 111

[4] Liu W, Wang J, Li W, Zhou Z, Liu

S, Rong Z, Clinical characteristics of
19 neonates born to mothers with
COVID-19, Front Med 14, 2020,
193-8.

[5] Chen H, Guo J, Wang C, Luo F, Yu

X, Zhang W, et al, Clinical
characteristics and  intrauterine
vertical transmission potential of
COVID-19 infection in nine
pregnant women: a retrospective
review of medical records, Lancet,

395, 2020, 809-15.

[6] Li Y, Zhao R, Zheng S, Chen X,

Wang J, Sheng X, et al, Lack of
Vertical Transmission of Severe
Acute Respiratory Syndrome

Coronavirus 2, China, Emerg Infect

Dis 26, 2020, 1335-6.

[7] Gandhi A, Ganatra A, Tank P,

FOGSI Good Clinical Practice
Recommendations on pregnancy

with COVID 19 infection, Version

IJBPAS, February, Special Issue, 2022, 11(2)

67



Shukla S et al

Research Article

2.2020 April 28 [Internet], Colombo
(Sri Lanka), Asia and Oceania
Federation of  Obstetrics and
Gynaecology, 2020;[cited 2020 Jul
241, Available
from: http://www.aofog.net/pdf/FO
GSI version2_final.pdf.

[8] Chawla D, Chirla D, Dalwai S,

Deorari AK, Ganatra A, Gandhi A,
et al, Perinatal-Neonatal
Management of COVID-19 Infection
- Guidelines of the Federation of
Obstetric and Gynaecological
Societies of India (FOGSI), National
Neonatology Forum of India (NNF),
and Indian Academy of Pediatrics
(IAP), Indian Pediatr 57, 2020, 536—
48.

[9] Salvatore CM, Han JY, Acker KP,

Tiwari P, Jin J, Brandler M, et al,
Neonatal management and outcomes
during the COVID-19 pandemic: an
observation cohort study, Lancet
Child Adolesc Health, 4, 2020, 721—
7.

[10] Knight M, Bunch K, Vousden N,

Morris E, Simpson N, Gale C, et
al, Characteristics and outcomes of
pregnant women admitted to
hospital with confirmed SARS-

CoV-2 infection in UK: national

population based cohort study,
BMJ 369, 2020, m2107.

[11] Wu YT, Liu J, Xu JJ, Chen YF,

Yang W, Chen Y, et al, Neonatal
outcome in 29 pregnant women
with COVID-19: A retrospective
study in Wuhan, China, PLoS Med
17,2020, e1003195.

[12] Liu Y, Chen H, Tang K, Guo Y,

Clinical manifestations and
outcome of SARS-CoV-2 infection
during  pregnancy, J Infect,
2020, https://doi.org/10.1016/j.jinf.
2020.02.028. Epub ahead of print.
13. Melo GC, Aratjo KCGM,
COVID-19 infection in pregnant
women, preterm delivery, birth
weight, and vertical transmission: a
systematic review and meta-
analysis, Cad Saude Publica, 36,
2020, e00087320.

[13] Zeng L, Xia S, Yuan W, Yan K,

Xiao F, Shao J, et al, Neonatal
Early-Onset Infection With SARS-
CoV-2 in 33 Neonates Born to
Mothers With COVID-19 in
Wuhan, China, JAMA Pediatr, 174,
2020, 722-5.

[14] Royal College of Obstetricians and

Gynaecologists, Coronavirus

(COVID 19) Infection in

IJBPAS, February, Special Issue, 2022, 11(2)

68



Shukla S et al

Research Article

Pregnancy, version 11 [Internet],
London, Royal College of
Obstetricians and Gynaecologists,
2020;[cited 2020 Jul 24], Available
from: https://www.rcog.org.uk/coro

navirus-pregnancy.

[15] American College of Obstetricians

and Gynecologists, Practice
Advisory: Novel Coronavirus 2019
(COVID 19) [Internet],
Washington, DC, American
College of Obstetricians and
Gynecologists, 2020;[cited 2020
Aug], Available
from: https://www.acog.org/clinica
I/clinical-guidance/practice
advisory/articles/2020/03/novel-

coronavirus-2019.

[16] Evaluation and management

considerations for neonates at risk
for COVID 19 [Internet], Atlanta
(GA), Centers for Disease Control
and Prevention, 2020;[cited 2020
Aug]. Available
from: https://www.cdc.gov/coronav
irus/2019-ncov/hcp/caring-for-

newborns.html.

[17] Penfield CA, Brubaker SG, Limaye

MA, Lighter J, Ratner AJ, Thomas
KM, et al, Detection of severe

acute respiratory syndrome

coronavirus 2 in placental and fetal
membrane samples, Am J Obstet

Gynecol MFM, 2, 2020, 100133.

[18] Costa S, Posteraro B, Marchetti S,

Tamburrini E, Carducci B,
Lanzone A, et al, Excretion of
SARS-CoV-2 in human breast
milk, Clin Microbiol Infect, 26,
2020, 1430-2.

[19] Kirtsman M, Diambomba Y,

Poutanen SM, Malinowski AK,
Vlachodimitropoulou E, Parks WT,
et al, Probable congenital SARS-
CoV-2 infection in a neonate born
to a woman with active SARS-
CoV-2 infection, CMAJ, 192,
2020, E647-50.

[20] Zamaniyan M, Ebadi A,

Aghajanpoor S, Rahmani Z,
Haghshenas M, Azizi S, Preterm
delivery, maternal death, and
vertical transmission in a pregnant
woman with COVID-19 infection,
Prenat Diagn, 40, 2020, 1759-61.

[21] Zeng H, Xu C, Fan J, Tang Y,

Deng Q, Zhang W, et al,
Antibodies in Infants Born to
Mothers With COVID-19
Pneumonia, JAMA 323, 2020,
1848-9.

IJBPAS, February, Special Issue, 2022, 11(2)

69



Shukla S et al

Research Article

[22]

[23]

[24]

[25]

Dong L, Tian J, He S, Zhu C,
Wang J, Liu C, et al, Possible
vertical transmission of SARS-
CoV-2 from an infected mother to
her newborn, JAMA, 323, 2020,
1846-8.

Coccolini F, Tartaglia D, Puglisi A,
Giordano C, Pistello M, Lodato M,
et al, SARS-CoV-2 is present in
peritoneal fluid in COVID-19
patients, Ann Surg, 272, 2020,
€240-2.

Yu N, Li W, Kang Q, Xiong Z,
Wang S, Lin X, et al, Clinical
features and obstetric and neonatal
outcomes of pregnant patients with
COVID-19 in Wuhan, China: a
retrospective, single-centre,
descriptive study, Lancet Infect
Dis, 20, 2020, 559—-64.

Trocado V, Silvestre-Machado J,
Azevedo L, Miranda A, Nogueira-
Silva C. Pregnancy and COVID-
19: a systematic review of
maternal, obstetric and neonatal
outcomes, J Matern Fetal Neonatal
Med, 2020, 1-13.
https://doi.org/10.1080/14767058.2
020.1781809. Epub ahead of print.

Article 3

[26] Juan J, Gil MM, Rong Z, Zhang Y,

Yang H, Poon LC. Effect of
coronavirus disease 2019 (COVID-
19) on maternal, perinatal and
neonatal  outcome: systematic
review, Ultrasound Obstet

Gynecol, 56, 2020, 15-27.

[27] Clinical management of COVID

19, Interim guidance [internet],
Geneva  (Switzerland), @ World
Health Organization, [cited 2020
May 27], Available
from: https://www.who.int/publicat
ions-detail/clinical-management-

of-COVID-19.

[28] FAQs: Management of infants born

to mothers with suspected or
confirmed COVID 19 [internet],
Itasca (IL), American Academy of
Paediatrics, 2020;[cited 2020 May
271, Available
from: https://services.aap.org/en/pa
ges/2019-novel-coronavirus-
COVID-19-infections/clinical-
guidance/fags-management-of-
infants-born-to-COVID 19-

mothers/.

IJBPAS, February, Special Issue, 2022, 11(2)

70



