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Abstract
The coronavirus epidemic first broke out in China in 2019 and spread around the world. Not only the signs, symptoms, and
outcomes of the coronavirus in neonates, but also its vertical transmission risks are still unknown. This case series presents eight
neonates born to mothers with COVID-19 and two neonates with this infection.
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Introduction
The coronavirus disease 2019, or COVID-19, was
first detected in Wuhan, China, in December 2019.1,2
Vertical transmission of coronavirus disease has not been
established yet.3 The immature immune system of neonates
allows for vertical transmission. Neonates that are very
susceptible to infection by COVID-19 should be kept in an
incubator.4,5 According to the World Health Organization
(WHO) guidelines, mothers who are susceptible to or
diagnosed with COVID-19 should initiate breastfeeding
during the first hour after delivery. Moreover, all preterm,
term, and low-birth-weight newborns should receive skinto-skin contact with their mothers based on the Infection
Prevention Control (IPC) guidance. Separation may only
be necessary for too ill mothers, who cannot care for their
neonates.6
This study presents eight pregnant mothers with the
coronavirus disease, along with their neonates, who were
referred to the Besat hospital in Sanandaj, Iran, from
March to May 2020.
Case Reports
Case 1
In March 2020, a 29-year-old pregnant woman, at 37-week
gestational age, was admitted to the hospital with cough
and fever. The primary vital signs were body temperature
of 39.2°C and an oxygen saturation of 91%. The primary
test results showed lymphopenia and CRP (2+) (Table 1).
Her chest CT scan showed bilateral ground-glass opacity
(GGO). Therefore, the patient underwent PCR for the
possibility of coronavirus infection and the result was

positive. After two days, she underwent normal vaginal
delivery (NVD).
The newborn was a low-birth-weight girl with a
1-minute Apgar score of 2 and a 5-minute Apgar score
of 4. She was intubated and transferred to the neonatal
intensive care unit (NICU) for further monitoring. Due to
her mother’s infection, the neonate underwent a PCR test
of the nasopharyngeal sample for coronavirus infection
diagnosis. The PCR test result was negative. After three
days, the neonate was extubated and breastfed by the
mother according to the IPC guideline. Finally, she was
discharged in good general health conditions.
Case 2
A 34-year-old pregnant woman, at 39-week gestational
age, was admitted to the hospital due to ROM, along with
a one-day history of weakness, lethargy, nausea, vomiting,
and fever. The primary vital signs were body temperature
of 38.7°C and oxygen saturation of 90%. The test results
showed CRP (+) (Table 1). Her CT scan showed GGO in
her chest. Therefore, the patient underwent PCR for the
possibility of coronavirus infection and her test result was
positive. She underwent a cesarean section, due to prior
cesarean delivery.
The newborn was a normal-birth-weight girl with a
1-minute Apgar score of 9 and a 5-minute Apgar score of
10. The neonate was monitored because of her infected
mother; however, they were not separated and she was
breastfed in compliance with the IPC guideline. The
neonate had no COVID-19 symptom and her PCR test
result was negative. After five days, she was discharged in
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Table 1. Primary Laboratory Results of Mothers
WBC(μL)

Neut%

Lymph%

Hb(g/dL)

Plt(/μL)

CRP

ESR (mm/h)

Case 1

4500

90

Case 2

11100

70

10

12

210000

2+

33

30

9.9

363000

1+

23

Case 3

11000

Case 4

7500

70

30

11

150000

NEG

30

85

15

12

225000

2+

32

Case 5
Case 6

9000

85

15

11

270000

1+

39

8000

83

17

10.5

310000

2+

34

Case 7

14200

80

20

12

155000

1+

31

Case 8

8000

90

10

10

185000

1+

35

good general health conditions.
Case 3
A 25-year-old pregnant woman, at 33-week gestational
age, was admitted to the hospital due to polyhydramnios
and the onset of contractions, along with a two-day history
of cough and dyspnea. The primary vital signs were body
temperature of 37.8°C and an oxygen saturation of 91%.
The test results showed lymphopenia (Table 1). Her CT
scan result was normal while the PCR result was positive
for the coronavirus. Therefore, she underwent a cesarean
section.
The newborn was a low-birth-weight preterm boy with
a 1-minute Apgar score of 5 and a 5-minute Apgar score
of 7. He was intubated because of the intensification of
distress and low oxygen saturation. He was transferred to
the NICU because of distress and abdominal ascites, with
the diagnosis of neonatal hydrops. Since his mother was
positive for COVID-19, he underwent the PCR test for
possible infection. Although his PCR result was negative
for COVID-19, he died from respiratory distress after
seven days.
Case 4
A 27-year-old pregnant woman, at 28-week gestational
age, was admitted to the hospital due to the onset of
contractions, along with a two-day history of cough and
fever. The primary vital signs were body temperature of
38.5°C and an oxygen saturation of 93%. The test results
showed lymphopenia and CRP (2+) (Table 1). Her CT
scan showed bilateral GGO in her lungs. Therefore, the
patient underwent PCR for the possibility of coronavirus
infection and the result was positive. Therefore, she
underwent NVD.
The newborn was a low-birth-weight preterm boy with
a 1-minute Apgar score of 3 and a 5-minute Apgar score
of 5. He was transferred to the NICU because of distress
and preterm conditions. He was then intubated for
intensification of distress and low oxygen saturation. Since
his mother was infected with COVID-19, he underwent
the PCR test for possible infection and the test result was
positive. However, he died after five days because of severe
neonatal respiratory distress.
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Case 5
A 27-year-old pregnant woman, at 39-week gestational
age, was admitted to the hospital due to the onset of
contractions, along with a three-day history of cough. The
primary vital signs were body temperature of 38.5°C and
an oxygen saturation of 91%. The test results showed CRP
(+) (Table 1). Her chest CT scan was normal while the
PCR test was positive for the coronavirus. Therefore, she
underwent NVD.
The newborn was a normal-birth-weight term boy with
a 1-minute Apgar score of 9 and a 5-minute Apgar score
of 10. The neonate was monitored because of his mother’s
infection; however, they were not separated and he was
breastfed by his mother according to the IPC guideline.
No signs and symptoms of the coronavirus disease were
observed in him. Since his PCR test was negative for
COVID-19 disease, he was discharged after 7days in good
general health conditions.
Case 6
A 30-year-old pregnant woman, at 36-week gestational
age, was admitted to the hospital due to the onset of
contractions. She underwent NVD.
The newborn was a normal-birth-weight term girl with
a 1-minute Apgar score of 9 and a 5-minute Apgar score
of 10. The neonate’s condition allowed her to room in
with her mother and was breastfed. However, the mother
started a high-grade fever (Temp = 39.3oC) two hours
after the delivery. The test results showed lymphopenia
and CRP (2+) (Table 1). Her chest CT scan showed GGO.
Therefore, the PCR test of the nasopharyngeal sample was
performed for the mother and the neonate.
They were not separated and she was breastfed by her
mother according to the IPC guideline. The neonate
was kept under monitoring. No signs and symptoms of
COVID-19 were observed in the neonate.
The PCR test of the mother was positive for the
coronavirus disease; however, her neonate’s result was
negative. The neonate was discharged after seven days in
good general health conditions.
Case 7
A 34-year-old pregnant woman, at 34-week gestational
age, was admitted to the hospital due to headache and
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hypertension (SBP = 170). Due to preeclampsia, she
underwent an emergency NVD.
The newborn was a low-birth-weight preterm girl with
a 1-minute Apgar score of 2 and a 5-minute Apgar score of
4. She was intubated and transferred to the NICU because
of distress and preterm conditions.
The mother started a low-grade fever one hour after
delivery. Her test results showed lymphopenia and CRP
(+) (Table 1). Her chest CT scan showed bilateral GGO in
her lungs. The neonate’s test result also showed CRP (+)
(Table 2). As a result, the PCR test of the nasopharyngeal
sample was performed for the mother and her neonate.
The PCR tests of the mother and her neonate were
positive for the coronavirus. As a result, the neonate was
transferred to the NICU and isolated; however, she was
breastfed by her mother according to the IPC guideline.
Moreover, she underwent antibiotic therapy with
ampicillin and gentamycin. She was discharged in good
general health conditions.

2020. All eight women were in their third trimester and
infected with the coronavirus.
The patients had no history of medical diseases and one
of them had a history of addiction. Their common signs
and symptoms were fever, cough, high body temperature,
and low oxygen saturation. The mean duration of the
pre-admission symptom was one day. Based on the test
results, lymphopenia was observed in five patients and
seven patients were observed with an increased level of
CRP. Moreover, five participating mothers had chest CT
abnormalities.
According to a recent study, pregnant women infected
with COVID-19 may show fewer symptoms. In addition,
a higher rate of preterm birth, low birth weight, C-section,
and NICU admission was observed in this group.7 Four
participants had preterm labor, two out of the noninfected neonates died from neonatal hydrops and severe
distress syndrome.
Although all the neonates were born to mothers in the
acute phase of the disease, only two of them were diagnosed
with SARS-CoV-2 infection. These two neonates were
given birth through the NVD and both stayed alive. It is
expected that the risk of vertical transmission is high in
NVD because of the contact between the neonate’s upper
respiratory tract and the mother’s anus. Therefore, it
should be established whether SARS-CoV-2 can transmit
vertically through the placenta or not.8 It has been found
that the SARS-CoV-2 in the neonates’ upper respiratory
tracts or anuses have maternal origin.9 Some recent
studies reported no SARS-CoV-2 in the amniotic fluid,
cord blood, or breast milk samples.10
In the present study, although the infected neonates
with SARS-CoV-2 had respiratory distress, none of them
was observed to have fever, poor feeding, vomiting, or
diarrhea. According to the findings of Zeng et al, neonates
are more symptomatic from prematurity, asphyxia, and
sepsis, than the SARS-CoV-2 infection.9 Dumpa et al
reported a horizontal infection in a neonate, whose main
symptom was fever.11 Kamali et al reported that fever and
a positive history of COVID-19 in parents are important
factors in a neonate with coronavirus infection.12
The only treatments the infected neonates received were
supportive management and antibiotic therapy. A recent
study showed that antiviral and anti-cytokine drugs are
not useful for treating children with COVID-19. For
these patients, such supportive management strategies as
respiratory support and monitoring, blood examinations,
and chest X-ray are recommended.4
In conclusion, the results showed that COVID-19 has
good prognosis in neonates with no congenital problem.
It is recommended to use appropriate supportive

Case 8
A 30-year-old pregnant woman, at 39-week gestational
age, was admitted to the hospital due to the onset of
contractions. Therefore, she underwent NVD. She had
a history of addiction. Her primary test results showed
lymphopenia and CRP (+) (Table 1). No signs and
symptoms of COVID-19 were observed in the patient.
The newborn was a normal-birth-weight term boy with
a 1-minute Apgar score of 6 and a 5-minute Apgar score of
9. Because of her mother’s addiction and neonatal distress,
he was transferred to the neonatal unit. In addition, his
test results showed CRP (+) (Table 2).
Since the mother was highly susceptible, she and her
neonate underwent a PCR test for coronavirus infection
diagnosis. The PCR tests of the mother and her neonate
were positive for coronavirus. As a result, the neonate was
transferred to the neonatal unit and isolated; however,
he was breastfed by her mother according to the IPC
guideline. Moreover, he underwent antibiotic therapy
with ampicillin and gentamycin. He was discharged after
two weeks in good general health conditions.
Two-week post-discharge follow-up was planned for
all infected neonates. The neonates underwent physical
and clinical examinations and their nasopharyngeal
samples were examined using the PCR. The test results
were normal and the PCR tests were negative for the
coronavirus infection.
Discussion
This study presented eight pregnant women admitted to
the Be’sat Hospital in Sanandaj, Iran, from March to May
Table 2. Infected Neonates’ Laboratory Results
WBC(μL)

Lymph%

Neut%

Hb(g/dL)

Plt(/μL)

CRP

Case 7

11800

80

20

13

150000

1+

Case 8

6600

30

70

11.5

580000

Neg
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management and antibiotic therapy for neonates infected
with COVID-19. The participants were treated without
using any antiviral drugs. In conclusion, it is suggested
that NVD can increase the risk of viral transmission due
to the contact between the neonate’s upper respiratory
tract and the mother’s anus.
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