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ARTICLE INFO ABSTRACT

Keywords: Introduction: SARS-CoV, MERS-CoV, and SARS-CoV-2, later named coronavirus disease 2019 (COVID-19), are
COVID-19 three highly pathogenic and lethal human coronaviruses that have arisen in the last two decades. Pregnant
Pregnancy

women have a higher risk due to a special state of immunosuppression. However, there is no proof that pregnant
women and their babies are more vulnerable to infection, as data is limited.The primary goal of this retrospective
study is to examine the effects of early COVID-19 diagnosis and to address the best method of delivery based on
medical records of neonatal and maternal outcomes observed at Nepal's Paropakar Maternity Hospital. This
retrospective research will determine whether vaginal delivery is healthy compared to cesarean delivery and
whether the outcome of a COVID-19 pregnancy in both mother and the baby is independent of the disease’s
status of the mother.

Methods: Study design: The proposed study is a retrospective cross-sectional study.

Patients population: 104 cases of COVID positive pregnancy with vaginal delivery or caesarean section.

Results: The neonatal outcomes of COVID pregnancy revealed at least 51% baby born with Low APGAR score,
18% born prematurely, 19% with low birth weight, 7% requiring NICU admission, 3% Neonatal asphyxia, and
2% Neonatal death. Furthermore, when normal vaginal delivery and Cesarean section were compared there was
no significant between the differences found in the outcomes

Conclusion: The COVID positive status had no association with the perinatal outcomes. Moreover, COVID status
rarely affected the course of pregnancy.

Guideline: STROCSS 2021.

Neonatal outcome

1. Introduction

SARS-CoV, MERS-CoV, and SARS-CoV-2, later named coronavirus
disease 2019 (COVID-19), are three highly pathogenic and lethal human
coronaviruses that have arisen in the last two decades [1]. Corona vi-
ruses are transmitted primarily through droplets produced when an
infected individual coughs or sneezes, as well as through saliva or
discharge droplets. Humans are generally susceptible to COVID-19 but
pregnant women have a higher risk due to a special state of immuno-
suppression. Studies conducted on extreme acute respiratory syndrome
(SARS) and the Middle East respiratory syndrome (MERS) suggest a
substantially higher case fatality rate in pregnant women than in
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non-pregnant women. However, due to the small number of studies, the
same could not be verified for COVID [2] (see Table 3)

The possibility of transmission during vaginal or cesarean delivery is
poorly understood. Vertical transmission of viral infection occurs most
commonly during intrauterine life through placental transfer, during
delivery through ingestion or aspiration of cervico vaginal secretions,
and during the postpartum period through breastfeeding. Vaginal de-
livery carries a higher risk of ingestion or aspiration of cervical secre-
tion, as well as contact with infected perineal tissue [3]. There is no
proof that pregnant women and their babies are more vulnerable to
infection, as data is limited.

The primary goal of this research is to examine the effects of early

Received 6 August 2022; Received in revised form 4 October 2022; Accepted 6 November 2022

Available online 19 November 2022

2049-0801/© 2022 The Authors. Published by Elsevier Ltd on behalf of 1JS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:sandhyakiranneupane@gmail.com
www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2022.104880
https://doi.org/10.1016/j.amsu.2022.104880
https://doi.org/10.1016/j.amsu.2022.104880
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amsu.2022.104880&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

N. Sunuwar et al.

COVID-19 diagnosis and to address the best method of delivery based on
medical records of neonatal and maternal outcomes observed at Nepal’s
Paropakar Maternity Hospital. This retrospective research will deter-
mine whether vaginal delivery is healthy compared to cesarean delivery
and whether the outcome of a COVID-19 pregnancy in both mother and
the baby is independent of the disease’s status of the mother.

2. Objectives

General: To highlight general maternal and neonatal outcomes after
vaginal delivery from COVID-19 infected mothers.

Specific: To suggest whether vaginal delivery in COVID-19 preg-
nancy is safe.

3. Methods

Study design: The proposed study is a retrospective cross-sectional
study.

Place, site of the institution, and duration of study: Paropakar
Maternity Hospital, Division of Statistics, Kathmandu, Nepal; March
2019 to April 2021.

Sample size and sampling technique: Since very limited data is
available regarding this kind of research and all those studies have re-
ported less number of candidates enrolled as a limitation, we have no set
sample size estimated for this study. Non-probability convenience
sampling will be used. We included 104 cases of COVID positive preg-
nancy with various outcomes.

Inclusion criteria: Pregnant women with a confirmed diagnosis of
COVID-19 with PCR, before or within 36 h after delivery.

Exclusion criteria: Pregnant women not diagnosed with COVID-19.

Methodology: This retrospective study included all women with a
confirmed diagnosis of COVID-19 infection admitted to Paropakar Ma-
ternity Hospital who underwent vaginal delivery between March 2019
to April 2021 using a standardized questionnaire. Results were analyzed
using appropriate statistical methods. Continuous data were expressed
as mean =+ standard deviation (SD) and as frequencies and percentages
for all categorical variables. For the recorded variables, averages, range
or proportion, and corresponding 95% CI was computed, as appropriate.
Statistically significant differences among groups were tested using the
common Chi-square test for heterogeneity.

Research Hypothesis: No core outcome was set in this research.
Clinical data and radiological findings of pregnant women diagnosed
with COVID-19 were reviewed according to WHO guidelines®, without
patient involvement. Patients were not invited to comment on the study
design and were not consulted to develop patient relevant outcomes or
to interpret results.

Data management and analysis: Preliminary data were collected
from hospital records and an expert statistician will perform data
management and analysis. Data was stored in an electronic database
(MS Excel Sheet) and analyzed using the IBM Statistical Package for the
Social Sciences Statistics for Windows, version 23 (IBM Corp., Armonk,
N.Y., USA).

Ethical consideration: The study protocol was approved by the
Institutional Review Board of Paropakar Maternity Hospital.

4. Results

The mean age of the participants was 27 years with 91% of the pa-
tient having a history of exposure before the onset of illness. 83% of the
women developed symptoms 5 days before admission. Most women
complained of fever, cough, and fatigue and a significant number of
participants reported shortness of breath (Table 1 Fig. 1).

The hospital has a separate isolated ward for the COVID pregnancy
but only 9 pregnant women reported home isolation when they started
experiencing symptoms suggestive of COVID. (see Table 2)

Most of the investigations done showed Positive RT-PCR and only a

Annals of Medicine and Surgery 84 (2022) 104880

Table 1
Baseline characteristics of index pregnant patients with COVID-19.
Median Age 27 years
Exposure history within 14 days 91%
Time from onset of illness to hospitalization (days) Number of pregnant women
1.0-1 18(17%)
2.2-5 14(13%)
3.>5 86 (82.69%)

few reported deranged liver functions and reactive CRP. There is
currently no clear evidence of definitive treatment for COVID-19, and
the mainstay of treatment is supportive care. No specific treatments
were given to the pregnant proceeding to delivery apart from symp-
tomatic management and oxygen at a rate of 1-2L/min using a face
mask to maintain saturation targeting SpO2 of 88-92%. No antibiotics,
antivirals, or steroids were commenced for the treatment of SARS-
COVIL

5. Outcome

Among 104 COVID-positive women, 50 had a normal vaginal de-
livery and 54 underwent cesarean section due to obstetric complications
and not owing to the COVID positive status (Fig. 2). Subsequently, the
neonatal outcomes of COVID pregnancy are depicted in the figure below
which reveals at least 51% baby born with Low APGAR score, 18% born
prematurely, 19% with low birth weight, 7% requiring NICU admission,
3% Neonatal asphyxia, and 2% Neonatal death (see Fig. 3).

Furthermore, when normal vaginal delivery and Cesarean section
were compared there was no significant between the differences found
in the outcomes highlighting COVID status rarely affected the course of
pregnancy (Fig. 4).

This study is in line with STROCSS criteria [18].

6. Discussion

We could confirm that, COVID status did not affect the mode of de-
livery and none underwent operative delivery for COVID. We further
noticed none of the newborns delivered were COVID positive despite
nearly all newborns were tested for COVID. Thus, we concluded very
little possibility of intrauterine and intrapartum transmission of COVID-
19 infection.

There is little evidence on the impact of the current COVID-19
outbreak on pregnant women and their infants. We found a variety of
symptoms ranging from fever, malaise, headache, dizziness to shortness
of breath but usual tell-tale signs like ageusia were grossly absent.
Nearly 91% reported close contact history and no history of travel or
family members with confirmed COVID diagnosis. A recent small series
study conducted by Chen et al. showed diverse clinical presentations
which varied from fever and cough. The neonatal outcomes, although
four out of nine deliveries were premature, they concluded the preterm
labors were independent of the disease status of the mother [4]. Our
study further confirmed these findings. In addition, we found only a few
pregnant women who suspected COVID undertake precautionary self-
—isolation measures at home pointing to difficulty in practicing social
distancing at times when family care and support are most vital.

Our study included COVID-positive pregnancy of all three trimesters
but unlike the study conducted by Chen et all which included third-
trimester pregnancy only done by examining amniotic fluid, cord
blood, and neonatal throat swab samples at birth during cesarean sec-
tion, we only included hospital records. A thorough review of hospital
records was made and clinical and laboratory investigations were
recorded. The COVID positive status had no association with the peri-
natal outcomes. Only a few cases of deranged liver function were noted
and few showed elevated inflammatory markers like CRP contrary to the
study reported by Zhu et al. which predicted the perinatal 2019-nCoV
infection may have serious consequences for mothers and newborns,
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Fig. 1. Symptoms of COVID
including fetal distress, premature labor, respiratory distress, thrombo-
;l‘ablet.z i cytopenia, abnormal liver function, and even death [5].
nvestigations. Our findings are further backed by the study done by Chen et al. who
Confirmatory test done (SARS-CoV-2 quantitative RT-PCR) 97 dismissed the possibility of intrauterine fetal infection although the
Quarantine at home immediately after the onset of symptoms o third trimester, although the third trimester is associated with changes
Family member with PCR positive COVID 1 . . . .
Lab findings in lung physiology, such as decreases in ERV and FRC volumes and in-
1. Lymphopenia(<1100 cells/pL) 0 creases in respiratory resistance [4,6]. Furthermore, a study done by
2. Leukocytosis(>11,000 cells/pl) 7 Ferrazzi et al. concluded, in moderate cases, vaginal delivery is
3. Elevated CRP(>10 mg/L) 10 acceptable, and cesarean section should be reserved for women who
4. Elevated ALT(33IU/L) 0 . . . . .
. ; have serious respiratory issues, and delivering the baby would allow for
CT evidence of pneumonia 2 o . . ) .
better ventilation. While postpartum infection cannot be ruled out, their
findings indicated that vaginal delivery is linked to a lower risk of SARS
Table 3 Cov2 transmission to the newborn. In addition, anecdotal evidence
able

Pregnancy, delivery, and neonatal outcomes.

Pregnancy and No of No of elective No of elective cesarean
delivery vaginal cesarean due to due to obstetric
delivery COVID infection complications
Presence of 2 3
gestational
diabetes
Weeks of gestation at delivery
<34 3 3
34-37 6 7
>37 41 44
Neonatal outcomes
1. Premature 7 4
deliver
2. Low birth 4 7
weight (<2500)
3. Low Apgar 1 19
score at 5 min
4. NICU 2 2
admission
5. Neonatal 1 1
asphyxia
6. Neonatal death 1 0
7. COVID-19 0 0 0
positivity
Breastfeeding 50 0 54
Delayed cord 0 0 0
clamping
Total 50 0 54

suggests a low risk of mother-to-child transmission [7]. According to a
recent consensus, the evidence regarding optimal delivery timing, the
safety of vaginal delivery, or whether cesarean delivery prevents vertical
transmission at the time of delivery is unclear. The study also suggested
the route of delivery and delivery timing should be individualized, based
on obstetrical indications and maternal-fetal status [8].

A recommendation has been made on 14-day period isolation of
neonates with advice against active breastfeeding from COVID positive
mothers [9,10] but no such recommendations have been made in Nepal
so far. Although some advocate early or delayed cord clamping, sepa-
ration of the mother from the newborn, early cord clamping in
extremely preterm babies, and no breastfeeding have not been shown to
minimize the risk of transmission of other viral illnesses [11,12].The
Paropakar Maternity Hospital did not use the controversial methods of
neonatal isolation and delayed or early cord clamping.

The neonatal outcomes between a COVID and non- COVID preg-
nancy also had not very different outcomes and the pregnancy is not
associated with an increased risk of spontaneous abortion and sponta-
neous preterm birth [13]. There were comparable numbers of newborns
born prematurely with low APGAR scores requiring NICU admissions.
Only 1 case of neonatal death was reported but the reason for the death
could not be confirmed and the stillborn was reported to be COVID
negative.

Based on these limited reports, there exist limitations due to the
small size of the study, and the finite number of available data from
other respiratory pathogens such as SARS and influenza, it is unknown
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Mode of Delivery

Fig. 2. Delivery methods for COVID pregnancy.

Neonatal Neonatal
death asphyxia
2% 3% NICU
admission

7%

Outcomes of COVID Pregnancy

Fig. 3. Outcomes of COVID pregnancy.

Neonatal Outcomes Of COVID
Pregnancy

mCeserean Section  MNormal Vaginal Delivery

Low APGAR

Low birth weight
Prematurity

NICU admission
Neonatal asphyxia

Neonatal death

Fig. 4. A comparison between neonatal outcomes of COVID pregnancy between Normal vaginal delivery and Cesarean section.

whether pregnant women with COVID-19 will experience more severe included both the first and second waves of COVID in Nepal in one of the
disease [14].0ur study was also a small sample study and had limited biggest governmental maternity hospitals is far from credible. We are
case reporting and filing. Only 104 cases of COVID pregnancy which skeptical if the hospital records truly represented the true number of
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cases in the real-time scenario.
7.Conclusion

Most of the studies found the minimal possibility of vertical trans-
mission and perinatal transmission of COVID-19 [15,16]. Many studies
indicate there is a potential threat to mother and child following
infection which included fetal distress, premature labor, respiratory
distress, thrombocytopenia accompanied by abnormal liver function,
and even perinatal death but no such instances were reported in our
study [16,17].
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