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Abstract:

Background: COVID-19 pandemic had imposed a significant health crisis and world is still calculating the
aftermath of pandemic. COVID-19 infection to pregnant women imposes significant risk of infection
transmission to child due to close contact; hospital-acquired illnesses; transmission by droplets (caregivers,
family members, and family visitors); and exposure to public sources of infection.

Objective: Present study was aimed to analyze the feto-maternal outcome among COVID-19 positive
pregnancies. We also followed up the child during the first year of life to analyze their development milestones.
Methodology: Total 64 pregnant women in their 3rd trimester with lab confirmed COVID-19 infection
admitted to ward were included in the study. Neonates born to these women were evaluated for neonatal
outcome. These neonates were followed up for one year to study long-term development consequences. The
data was collected by detailed history taking/ examination and relevant investigations using a predesigned
proforma.

Results: The mean age of the patients was 25.83 + 4.923 years. At the time of clinical presentation, 85.9% of
the patients were asymptomatic whereas 9 patients were symptomatic. Mode of delivery was LSCS in 34.4%
cases, NVD in 51.6% cases, NVD- IUD expelled in 7.8% cases and assisted vaginal delivery (AVD) in 6.3%
cases. Neonatal outcomes indicate intrauterine death (IUD) in 3/64 (4.7%) cases. NICU admission was required
in 11.5% cases. During the follow up of the 1% year of life, development of babies was normal in all cases. The
mean number of hospital visits in 1% year of life was 3.26 + 3.44 and mean respiratory illness per month was
0.56 +0.82.

Conclusion: Present study provided the feto-maternal outcome of COVID-19 positive cases. A higher rate of
LSCS was observed and IUD observed in 4.7% cases. However, during the follow up of first year of life, normal
development was observed in all cases. Further studies are required to validate the findings of this study.
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Introduction

COVID-19 was a global pandemic which was
declared as an outbreak by WHO in 2020.
Although the pandemic has been under control now
but world is still calculating the aftermath of
pandemic [1]. Anxiety has always been raised by
the emergence of novel viral illnesses and their
outbreaks among populations at risk of infection.

This has been particularly true for pregnant women,
who frequently feel more worried for their unborn
child than for themselves. During an epidemic,
pregnant women, their fetuses, and newborns are
the most susceptible members of society [2].
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Pregnancy-related infections with MERS-CoV and
SARS-CoV are typically severe and linked to poor
outcomes for the unborn child, such as a higher
chance of miscarriage, fetal growth restriction, and
premature delivery [3]. An aggressive and rigorous
case management program has been linked to good
newborn outcomes for infected women in the final
trimester in a small case series from Wuhan, China

[4].

The innate and adaptive immune systems of fetuses
and newborns are still developing, which leaves
them extremely vulnerable to infections [5]. One of
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the main concerns of women during the COVID-19
pandemic is how to care for their newborn,
including nursing, immunizations, and neonatal
screening. Respiratory viruses are mostly
transmitted from mother to child through intimate
contact, hospital-acquired diseases, contact with
public sources of infection, and transmission by
droplets (caregivers, family members, and visitors).
However, there is limited literature and data
regarding the potential effects on maternal,
neonatal and long-term consequences on the infant

[6].

The risk of infection of COVID-19 to pregnant
women and the outcome of fetomaternal
transmission has been evident by very few studies
with several methodological limitations. The main
limitations  include  small sample sizes,
retrospective analysis of medical records with
missing data, and the low proportion of newborns
tested for SARS-COV-2 relative to the total
number of births. Chinese pregnant women are
mentioned in the majority of reported cases. When
analyzing the data, it is limited by the fact that the
majority of pregnant women were from China,
taking into account cultural and epidemiological
variations in contrast to pregnant women from
other nations and cultures [7].

Previous studies have not yet investigated the long-
term impact on fetal development and child health.
Prior to the development of vaccines and antiviral
therapies or the disappearance of cases, it is critical
to record these results. For instance, in the lack of
data from an untreated group, risks and benefits
cannot be weighed in the event. A very large birth
cohort with case-cohort analysis capabilities might
eventually reveal unusual unfavorable outcomes,
such as immunological or neurodevelopmental
abnormalities. Present study was aim to analyze the
feto-maternal outcome among COVID-19 positive
pregnancies. We also followed up the child during
the first year of life to assess their development.

Methodology

Study design: Present study was observational,
prospective, single centric, descriptive and
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hospital-based study that was conducted among 64
pregnant women in their 3rd trimester with lab
confirmed COVID-19 infection admitted to ward.
Neonates born to these women were evaluated for
neonatal outcome.

Data collection:

The data was collected by detailed history taking/
examination and relevant investigations using a
predesigned proforma. Neonatal morbidities
assessed were birth asphyxia, birth trauma, sepsis,
meconium  aspiration  syndrome, congenital
pneumonia, respiratory distress syndrome, neonatal
hyperbilirubinaemia and congenital anomalies.
Mothers and babies were examined daily for
development of any complications till discharge.
Neonatal nasopharyngeal swab will be taken 24
hours after delivery.

The neonate will be followed till infancy by regular
OPD consultations and telephonic enquiry. These
neonates were then followed up for one year to
study long-term development consequences.

Stastical analysis:

The data was collected on physical proforma and a
excel sheet was prepared. Data was analyzed using
the SPSS 27.0. Mean and standard deviation was
used for the quantitative data whereas number and
percentages were used for qualitative data.
Appropriate tables were used to depict the data.

Results

The mean age of the patients was 25.83 + 4.923
years. 51.6% patients were primigravida and rest of
48.4% were multigravida. Previous mode of
delivery was LSCS in 20.3% cases whereas was
NVD in 25% cases. 90.6% patients were non-
vegetarian whereas 6% were vegetarian.

Past history analysis indicates GDM in 6.3% cases,
Hypothyroid in 6.3% cases, hypertension in 3.1%
cases, heart disease in 1.6% case and other
comorbidity in 1.6% case (Table 1).

Table 1: Demographic and clinical history of the patients

Variable Subdomain Mean or N SD or Percent
Mean age 25.83 4.923
Previous mode of delivery LSCS 13 20.3
NVD 16 25
Diet Non-veg 58 90.6
Veg 6 9.4
Past history GDM 4 6.3
Hypothyroid 4 6.3
Hypertension 2 3.1
Heart disease 1 1.6
Other 1 1.6
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At the time of clinical presentation, 85.9% of the patients were asymptomatic whereas 9 patients were
symptomatic. Symptoms at presentation indicates cough in 7.8% cases, fever in 6.3% cases, rhinitis in 4.7%
cases, sore throat in 1.6% case, breathlessness in 1.6% case, PROM in 1.6% case, tiredness in 1.6% case and

vomiting in 1.6% case (Table 2).

Table 2: Clinical presentation of the patients

Variable Subdomain Mean or N SD or Percent
Clinical presentation Asymptomatic 55 85.9
Symptomatic 9 14.1
Symptoms at presentation Cough 5 7.8
Fever 4 6.3
Rhinitis 3 4.7
Sore throat 1 1.6
Breathlessness 1 1.6
PROM 1 1.6
Tiredness 1 1.6
Vomiting 1 1.6
Conscious/oriented 64 100
Piccle 15 23.4
Abnormal respiratory system 1 1.6
Abnormal CNS 0 0
Abnormal CVS 0 0
UTI 1 1.6
Anemia 9 14.1

Physical examination of the patients indicates mean pulse rate of 83.58 + 6.27, mean systolic blood pressure of
113.38 + 6.82, mean diastolic blood pressure of 71.59 + 7.97, mean respiratory rate of 17.25 + 2.00, mean SPO2
0f 98.69 £+ 0.90, mean Hb of 11.62 + 1.30, mean platelets of 264895.31 + 68963.27, mean FBS of 85.06 + 13.15,

and mean PPBS of 107.70 £ 15.13.

Table 3: Physical examination of the patients
Variable Mean or N SD or Percent
Pulse rate 83.58 6.27
Systolic blood pressure 113.38 6.82
Diastolic blood pressure 71.59 7.97
Respiratory rate 17.25 2.00
SPO2 98.69 0.90
Hb 11.62 1.30
Platelets 264895.31 68963.27
FBS 85.06 13.15
PPBS 107.70 15.13

Maternal outcomes indicate that period of gestation was <37 weeks in 25% cases, 37-40 weeks in 67.2% cases
and >40 weeks in 7.8% cases. Mode of delivery was LSCS in 34.4% cases, NVD in 51.6% cases, NVD- IUD
expelled in 4.7% cases and AVD in 9.3% cases. Indications of LSCS was previous LSCS in 14.1% patients,
non-progression of labour in 7.8% patients, failed induction in 4.7% patients, CPD in 3.1% patients, deflexed

head in 1.6% patient, placenta previa in 1.6% patient, primi with mobile head in 1.6% patient.

Table 4: Maternal outcomes

Variable Subdomain Mean or N SD or Percent
Period of gestation <37 weeks 16 25
37- 40weeks 43 67.2
>4(0 weeks 5 7.8
Mode of delivery LSCS 22 344
NVD 33 51.6
NVD- IUD expelled 3 4.7
AVD 6 9.3
Indications of LSCS Previous LSCS 9 14.1
Non progression of labour 5 7.8
Failed induction 3 4.7
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CPD 2 3.1
Deflexed head 1 1.6
Placenta previa 1 1.6
Primi with mobile head 1 1.6

Neonatal outcomes indicate intrauterine death in
3/64 (4.7%) cases. In remaining 61 cases, the mean
birth weight was 2.90 + 0.51 kg. APGAR score at 1
minutes was 7 and 8 in 46.9% and 48.4% cases
respectively. APGAR score at 5 minutes was 8 and
9 in 1.6% and 93.8% cases respectively. There
were 59.4% male child and 40.6% female child.
Congenital anomalies were observed in 2 (3.1%)

cases. NICU admission was occurred in 11.5%
cases. The primary indication of NICU admission
include hypoglycemia in 1.6% case, icterus in 1.6%
case, jaundice in 1.6% case, MSAF in 1.6% case,
observation in 1.6% case, preterm LBW care in
1.6% case, and weak cry - required BMV in 1.6%
case (Table 5). The mean duration of hospital stay
was 3.90 £+ 1.28 days.

Table 5: Neonatal outcomes

Variable Subdomain Mean or N SD or Percent
Intrauterine death 3 4.7
Birth weight 2.90 kg 0.51 kg
APGAR at 1 minute 7 30 46.9
8 31 48.4
APGAR at 5 minutes 8 1 1.6
9 60 93.8
Gender of child Male 38 59.4
Female 26 40.6
Congenital anomalies 2 3.1
NICU admission 7 11.5
Indication of NICU admission Hypoglycemia 1 1.6
Icterus 1 1.6
Jaundice 1 1.6
MSAF 1 1.6
Observation 1 1.6
Preterm LBW care 1 1.6
Weak cry - required BMV 1 1.6
Duration of hospital stay 3.90 days 1.28 days
During the follow up of the 1% year of life, was appropriate in 86.9% cases whereas

breastfeeding was reported in 98.4% cases. RT-
PCR and metabolic screening was negative in all
cases. OAE and CCHD was pass in all cases.
Allergy in family was observed in 11.5% cases.
None of the baby was on ATT/LTBI. Infant weight

inappropriate in 13.1% cases. 96.7 child were
immunized  whereas  3.3%  child  were
unimmunized. Development of babies was normal
in all cases.

Table 6: Follow up during the 1* year of life

Variable Subdomain Mean or N SD or Percent
Breastfeeding Yes 60 98.4
No 1 1.6
RT PCR Negative 61 100
Metabolic screening Negative 61 100
OAE Pass 61 100
CCHD Pass 61 100
Allergy in family 7 11.5
Baby on ATT/LTBI 0 0
Infant weight Appropriate 53 86.9
Inappropriate 8 13.1
Immunization status immunized 59 96.7
Unimmunized 2 33
Development of baby Normal 61 100
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The mean number of hospital visits in 1% year of life was 3.26 = 3.44. Reason of hospital visit was cold in 23%
cases, cough in 32.8% cases, fever in 39.3% cases, sore throat in 1.6% cases, rhinitis in 4.9% cases, febrile
seizure in 3.3% cases and URI in 1.6% case. Respiratory illness per month was 0.56 + 0.82. Treatment for
respiratory illness includes drugs in 52.5% cases and nebulization in 27.9% cases.

Table 7: Number of hospital visits in 1% year of life

Variable Subdomain Mean or N SD or Percent
Mean number of hospital visits 3.26 3.44
Reason of hospital visit Cold 14 23
Cough 20 32.8
Fever 24 39.3
Sore throat 1 1.6
Rhinitis 3 4.9
Febrile seizure 2 3.3
URI 1 1.6
Respiratory illness per month 0.56 0.82
Treatment for respiratory illness Drugs 32 52.5
Nebulization 17 27.9

Discussion

The purpose of this study was to examine the
variables linked to the fetal and maternal outcomes
caused by COVID-19 infection. Since the negative
effects are linked to non-obstetric causes such viral
pneumonia complicating pregnancy, there is little
information available about the outcomes for
mothers and newborns as a result of the severity of
COVID-19 infection during pregnancy [3]. A
research by Creanga et al. showed that pregnant
HIN1 influenza-infected mothers might have
severe illness and poor outcomes for their unborn
children [8].

In present study, mean age of the patients was
25.83 + 4.923 years. In the study by Shree et al.,
the maximum number of patients (67.31%) were in
the age group of 19-25 years which is corroborated
with our findings [9]. The mean maternal age was
30.8 years in a study by Yan et al. [10]. In present
study, previous mode of delivery was LSCS in
20.3% cases whereas was NVD in 25% cases, rest
of 54.7% cases were primigravida. In the study by
Shree et al., the percentage of primigravida was
40.38% while multigravida was 59.62% [9].
Comparably, 18 (48.6%) of the women in a study
by Gupta et al. were primiparous, while 19 (51.4%)
were multiparous [11].

The majority of the patients were asymptomatic in
present study which is similar to the study by
Tapasvi et al. [12]. Also, in the study by Pirjani et
al., there were 69.38 % asymptomatic patients and
28.57% having mild symptoms [13]. In Shree et al.
study, COVID-19-positive pregnant patients were
mostly asymptomatic (48.07%) [9]. In present
study, the main symptoms at presentation were
cough (7.8%), fever (6.3%) and rhinitis (4.7%). In
the study by Tapasvi et al. the main presenting
symptoms were cough, dyspnea, and fever which is
in line with our study [12]. These were the typical
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symptoms that both pregnant and non-pregnant
cases with COVID-19 presented with, according to
several investigations [14-16]. According to Panahi
et al., there are no variations in COVID-19-related
symptoms and indicators between women who are
pregnant and those who are not [17]. In our study,
the most common comorbidity was anemia which
was reported in 14.1% cases. In the study by
Tapasvi et al., the most common of which were
anemia (8.9%) and pregnancy-induced
hypertension (5.9%) which is similar to present
study [12]. Pregnancy-induced hypertension,
observed in 31.37% of patients, was the most
prevalent comorbidity in a research by Mullins et
al. [18]. The most frequent presenting symptoms in
the Shree et al. research were fever (32.69%),
myalgia/malaise (19.23%), and cough (44.23%)
[9]. Fever and myalgia were the most frequently
reported symptoms in the Gupta et al. research,
with cough coming in second (10.8%) [11].

In current study, the mode of delivery was LSCS in
34.4% cases, NVD- IUD expelled in 7.8% cases
and AVD in 6.3% cases. According to study by
Chen et al. and Yu et al., LSCS was performed on
every patient who tested positive for COVID-19
[4,19]. Only obstetric reasons and related
comorbidities, such as prior LSCS, meconium-
stained liquor, and fetal distress, were dealt with
LSCS in the research by Tapasvi et al. [12].
According to the Chaichian et al. research, 15.38%
of newborns were delivered with NVD, with the
other neonates being delivered via LSCS [20]. 38
women (82.60%) out of 46 births in the research by
Pirjani et al. underwent LSCS [13]. In a research by
Liu et al, 10/13 pregnant women who tested
positive for COVID had LSCS [21]. Research by
Antoun et al. similarly found greater LSCS
frequencies in COVID patients, while a meta-
analysis by Lopes et al. found that 65% of women
had LSCS [7, 22]. According to Nayak et al.,
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women who tested positive for COVID-19 had a
greater risk of LSCS than women who did not,
although the difference was not statistically
significant [23].

In the Shree et al. study, the early first-trimester
abortion rate was 2.0%, LSCS was 24.0%, and the
proportion of NVD was 74.0% [9]. In the Singh et
al. research, 44 (36.07%) of the 78 (63.93%)
women delivered by NVD had an LSCS [24]. In
order to ascertain if the technique of delivery may
influence the COVID-19 vertical transmission
between mothers and their offspring, Cai et al.
created a systematic review research. According to
their findings, the method of delivery had no effect
on the vertical transmission, and doctors should
select the best way of delivery in accordance with
the severity of the illness and the obstetric
indications [25]. Although, a few case report
investigations revealed the feasibility of vertical
transmission [26, 27].

In present study, neonatal outcomes indicate
intrauterine death in 3/64 (4.7%) cases. According
to Chen et al. and Qiancheng et al., there is
presently no proof that women who get COVID-19
pneumonia in the latter stages of pregnancy might
have an intrauterine infection brought on by
vertical transmission [19, 28]. Nonetheless, five
cases of vertical transmission were documented in
a research by Tapasvi et al. [12]. This might be
caused by the research population racial and
geographic diversity as well as the likelihood of
infection with various COVID-19 strains. With the
exception of few mortality cases due to sepsis and
pneumonia, all other newborns who received
cautious care are recovered well.

In present study, NICU admission was occurred in
11.5% cases. Out of the 49 live deliveries in the
research by Shree et al., only one (2.04%) infant
was COVID-19 positive, while four (8.16%)
neonates were admitted to a NICU [9]. Two
newborns (1.65%) in the research by Singh et al.
tested positive, out of 40 (33.06%) babies that were
admitted to the NICU [24]. During the follow up in
the 1% year of life, normal development of babies
was observed in all cases. However, Edlow et al.,
found that maternal SARS-CoV-2 may be
associated with neurodevelopmental sequelae in
some offspring [29]. In the study by Gutiérrez et
al., 34.2% of obstetric patients with acute COVID-
19 infection presented post-COVID-19 condition
symptoms [30].

This study has some limitations, including a limited
sample size and a single-center design. Data
pertaining to COVID-19 testing in samples of cord
blood, placenta, and amniotic fluid were not
available. This research is conducted in a limited
geographic area. In India, there were few data on
feto-maternal outcomes throughout all COVID-19
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waves. Further studies are required to validate the
findings of this study.

Conclusion

Our research aims to increase understanding of
COVID-19 pregnancy by providing further
information about its varied consequences. Based
on our findings, COVID-19 during pregnancy may
be linked to severe feto-maternal complications. A
higher rate of LSCS was observed and IUD
observed in 4.7% cases in present study. However,
during the follow up of first year of life, normal
development was observed in all cases. At this
time, it is not entirely possible to rule out the
possibility of maternal-fetal transmission. Reports
from meta-analyses or larger research are needed to
verify this transmission.

Bibliography

1. Dhama K, Khan S, Tiwari R, Sircar S, Bhat S,
Malik YS, et al. Coronavirus disease 2019—
COVID-19. Clin Microbiol Rev. 2020;
33(4):10.1128/cmr. 00028-20.

2. Brooks SK, Weston D, Greenberg N. Psycho-
logical impact of infectious disease outbreaks
on pregnant women: rapid evidence review.
Public Health. 2020; 189:26-36.

3. Schwartz DA, Graham AL. Potential maternal
and infant outcomes from coronavirus 2019-
nCoV (SARS-CoV-2) infecting pregnant
women: lessons from SARS, MERS, and other
human coronavirus infections. Viruses. 2020;
12(2):194.

4. YuN, Li W, Kang Q, Xiong Z, Wang S, Lin
X, et al. Clinical features and obstetric and ne-
onatal outcomes of pregnant patients with
COVID-19 in Wuhan, China: a retrospective,
single-centre, descriptive study. The Lancet In-
fectious Diseases. 2020; 20(5):559-64.

5. Van Well GT, Daalderop LA, Wolfs T, Kra-
mer BW. Human perinatal immunity in phys-
iological conditions and during infection. Mo-
lecular and cellular pediatrics. 2017; 4:1-11.

6. Shahbazi Sighaldeh S, Ebrahimi Kalan M.
Care of newborns born to mothers with
COVID-19 infection; a review of existing evi-
dence. The Journal of Maternal-Fetal & Neo-
natal Medicine. 2022; 35(11):2203-15.

7. Lopes de Sousa AF, Carvalho HEFd, Oliveira
LBd, Schneider G, Camargo ELS, Watanabe
E, et al. Effects of COVID-19 infection during
pregnancy and neonatal prognosis: what is the
evidence? Int J Environ Res Public Health.
2020; 17(11):4176.

8. Creanga AA, Johnson TF, Graitcer SB, Hart-
man LK, Al-Samarrai T, Schwarz AG, et al.
Severity of 2009 pandemic influenza A
(HINI1) virus infection in pregnant women.
Obstet Gynecol. 2010; 115(4):717-26.

International Journal of Pharmaceutical and Clinical Research

1388



International Journal of Pharmaceutical and Clinical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Swapna et al.

Shree P, Mittal N, Vishwakarma S, Verma V,
Pandey V, Thadani E. Maternal and Perinatal
Outcomes of COVID-19-Positive Pregnant
Women. Cureus. 2022; 14(6).

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 Gy-
necol. 2020; 223(1):111. el-. el4.

Gupta V, Yadav Y, Sharma R, Mishra M,
Ambedkar D, Gupta V, et al. Maternal and per-
inatal outcomes of hospitalized COVID-19
positive pregnant women. Cureus. 2022; 14(2).
Tapasvi I, Sethi A, Tapasvi C, Grover S, Rajo-
ra P. To compare the maternal and fetal out-
comes of COVID-19-affected expectant moth-
ers during the first and second COVID-19
waves: data from a tertiary care referral hospi-
tal in Punjab. Cureus. 2023; 15(3).

Pirjani R, Hosseini R, Soori T, Rabiei M, Hos-
seini L, Abiri A, et al. Maternal and neonatal
outcomes in COVID-19 infected pregnancies:
a prospective cohort study. J Travel Med.
2020; 27(7):taaal 58.

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J,
et al. Clinical characteristics of 138 hospital-
ized patients with 2019 novel coronavirus—
infected pneumonia in Wuhan, China. JAMA.
2020; 323(11):1061-9.

Chen N, Zhou M, Dong X, Qu J, Gong F, Han
Y, et al. Epidemiological and clinical charac-
teristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive
study. The lancet. 2020; 395(10223):507-13.
Zavascki AP, Falci DR. Clinical Characteris-
tics of COVID-19 in China. World. 2020;
727:33.

Panahi L, Amiri M, Pouy S. Risks of novel
coronavirus disease (COVID-19) in pregnan-
cy; a narrative review. Archives of academic
emergency medicine. 2020; 8(1).

Mullins E, Hudak ML, Banerjee J, Getzlaff T,
Townson J, Barnette K, et al. Pregnancy and
neonatal outcomes of COVID-19: coreporting
of common outcomes from PAN-COVID and
AAP-SONPM registries. Ultrasound Obstet
Gynecol. 2021; 57(4):573-81.

Chen H, Guo J, Wang C, Luo F, Yu X, Zhang
W, et al. Clinical characteristics and intrauter-
ine vertical transmission potential of COVID-
19 infection in nine pregnant women: a retro-
spective review of medical records. The lancet.
2020; 395(10226):809-15.

Chaichian S, Mehdizadehkashi A, Mirgaloy
bayat S, Hashemi N, Farzaneh F, Derakhshan
R, et al. Maternal and fetal outcomes of preg-
nant women infected with coronavirus based
on tracking the results of 90-Days Data in Haz-

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

rat-E-Rasoul Akram Hospital, Iran University
of Medical Sciences. Bulletin of Emergency &
Trauma. 2021; 9(3):145.

Liu Y, Chen H, Tang K, Guo Y. Clinical mani-
festations and outcome of SARS-CoV-2 infec-
tion during pregnancy. J Infect. 2020;
10(10.1016).

Antoun L, ElI Taweel N, Ahmed I, Patni S,
Honest H. Maternal COVID-19 infection, clin-
ical characteristics, pregnancy, and neonatal
outcome: A prospective cohort study. Europe-
an Journal of Obstetrics & Gynecology and
Reproductive Biology. 2020; 252:559-62.
Nayak AH, Kapote DS, Fonseca M, Chavan N,
Mayekar R, Sarmalkar M, et al. Impact of the
coronavirus infection in pregnancy: a prelimi-
nary study of 141 patients. The Journal of Ob-
stetrics and Gynecology of India. 2020;
70:256-61.

Singh V, Choudhary A, Datta MR, Ray A.
Maternal and neonatal outcomes of COVID-19
in pregnancy: a single-centre observational
study. Cureus. 2021; 13(2).

Cai J, Tang M, Gao Y, Zhang H, Yang Y,
Zhang D, et al. Cesarean section or vaginal de-
livery to prevent possible vertical transmission
from a pregnant mother confirmed with
COVID-19 to a neonate: a systematic review.
Frontiers in medicine. 2021; 8:634949.

Parsa Y, Shokri N, Jahedbozorgan T, Naeiji Z,
Zadehmodares S, Moridi A. Possible vertical
transmission of COVID-19 to the newborn; a
case report. Archives of Academic Emergency
Medicine. 2021; 9(1).

Mirahmadizadeh A, Borazjani R, Ebrahimi M,
Haghighi LH, Kamali K, Hamzavi SS, et al.
COVID-19 presented with gastrointestinal
manifestations in an 11-days-old neonate: a
case report and review of the literature. Ar-
chives of Pediatric Infectious Diseases. 2020;
8(3).

Qiancheng X, Jian S, Lingling P, Lei H,
Xiaogan J, Weihua L, et al. Coronavirus dis-
ease 2019 in pregnancy. Int J Infect Dis. 2020;
95:376-83.

Edlow AG, Castro VM, Shook LL, Kaimal AJ,
Perlis RH. Neurodevelopmental outcomes at 1
year in infants of mothers who tested positive
for SARS-CoV-2 during pregnancy. JAMA
network open. 2022; 5(6):¢2215787-e.
Gutiérrez MM-C, Prat AS, Vila AD, Claverol
MB, Martinez PP, Recarte PP, et al. Post-
COVID-19 condition in pregnant and postpar-
tum women: a long-term follow-up, observa-
tional prospective study. Eclinicalmedicine.
2024; 67.

International Journal of Pharmaceutical and Clinical Research

1389



