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1

Viral pneumonia is thought to be the most common non-obstetric infectious disease

2

during pregnancy, which is associated with maternal and neonatal morbidity and mortality

3

during pregnancy [1]. Atypical pneumonia known as coronavirus disease (COVID-19) caused by

4

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is highly infectious and is

5

currently spreading rapidly around the globe [2]. Before leading to the global emergency, SARS-

6

CoV-2 emerged in Wuhan, Hubei Province, China during December 2019 [3,4]. Several studies

7

focusing on infected patients from the general population have been reported, however, limited

8

information is available in the aspects of pregnancy outcomes of COVID-19 infected women.

9

Until now, Chen et al [5] reported the maternal-neonatal outcomes and vertical transmission

10

potential of COVID-19 pneumonia in pregnant women in the third trimester of pregnancy with

11

an infection history of a maximum of 7 days. However, more studies are needed in the aspects of

12

maternal and neonatal outcomes of pregnant women. This case series study was conducted to

13

assess the impact of COVID-19 infection on adverse pregnancy outcomes. In this study, the

14

duration from onset of infection to the delivery was 1-26 days. Both healthcare workers and

15

general infected women were included in the study.

16

We conducted a case series study on pregnant women (n =17) infected with COVID-19

17

admitted to Hubei general hospital (Renmin Hospital) from Jan 25 to Feb 15, 2020. COVID-19

18

pneumonia was diagnosed according to the New Coronavirus Pneumonia Prevention and Control

19

Program of 5th and 6th editions. All the seventeen pregnant women were found positive for

20

COVID-19 using either quantitative RT-PCR (qRT-PCR) and/or CT scan imaging or both. To

21

assess the neonatal infection with COVID-19, cord blood and neonatal throat swab samples were

22

collected immediately after delivery in the operating room and were tested by using quantitative

23

RT-PCR. All the patients delivered babies by C-section, and the detailed information collected

24

are presented in tables 1-4. We conducted a comprehensive literature search for the current

25

outbreak of COVID-19 infection in pregnant women and a thorough search for the impact of

26

SARS-CoV pregnancy outcomes.

27

The age range of the patients was 24–34 years and the range of gestational weeks at

28

admission was 35 weeks to 41 weeks. Moreover, the range of gestational weeks at delivery was

29

35 weeks and 5 days to 41weeks. respectively. In twelve individuals, the nucleic acid test from

30

the throat swab was positive for COVID-19 while only in five individuals both the CT scan and

2

1

nucleic acid test indicated COVID-19. We observed fever in three individuals and complications

2

in five. Other common symptoms were cough (n = 6), diarrhea (n = 3), nasal congestion (n = 2),

3

shortness of breath (n = 2), and sputum production (n = 1). Patients were receiving antibiotics

4

(n=17), hormones (n =8), and antivirals together with Chinese medicine (n= 15). A total of 17

5

neonates including three preterm neonates with birthweight ranging from 2300 g to 3750 g and

6

birth length from 45 cm to 52 cm (49.2 cm) were delivered through C-section. There was no fetal

7

or neonatal death. The ultrasound results and fetal heart rate were normal for all the neonates

8

while the Apgar score for 16 neonates was in the range of 9-10. Only two neonates (case 6 and

9

case 14) after birth were suspected for COVID-19 while five neonates were reported with

10

neonatal pneumonia. Moreover, three cases were found with preterm delivery (Table 1 and Table

11

2).

12

Based on our findings in these seventeen patients, we suggest that COVID-19 infection

13

may lead to the occurrence of neonatal pneumonia and preterm delivery. However, we cannot

14

rule out the possibility that these complications can be linked to other biological processes or

15

intrauterine infections [6,7]. We collected all the samples in operation theatre with care to avoid

16

the chance of contamination. Thus, according to our knowledge, the collected samples were not

17

contaminated. The focus of this study was to investigate the vertical transmission potential of

18

COVID-19 infection. Two of the neonates (Table 2) were found suspected for COVID-19

19

infection, indicating the possibility for vertical transmission of COVID-19 infection. However,

20

we could not find convincing evidence to confirm the vertical transmission potential of COVID-

21

19 infection.

22

Out of the seventeen neonates, we observed neonatal pneumonia in five neonates.

23

Similarly, in fifteen neonates, COVID-19 was not detected in the throat swab. The swab samples

24

tested within 24 hours after the delivery, were positive in only two neonates (case 6 and case 14).

25

However, intrauterine tissue samples such as placenta, cord blood or amniotic fluid were not

26

tested to confirm if the COVID-19 infection in the neonate was the result of intrauterine

27

transmission. Of note Chen et al. (2020) [5] for COVID-19 (n=9) and Wong et al. (2004) [8] for

28

the severe acute respiratory syndrome (SARS) (n=12) have not reported intrauterine vertical

29

transmission.

3

1

In summary, we found two neonates suspected for COVID-19 infection and five neonates

2

with neonatal pneumonia, suggesting the possibility that adverse pregnancy outcomes may be

3

linked to COVID-19 infection.
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Table 1: Clinical details of pregnant women infected with COVID-19
Parameter
Pregnant women occupation
Health workers
Non-health workers
General information
Age (Years)
Date of hospital admission
Gestational age on admission (weeks+days)
Gestational age on delivery (weeks+days)
Number of days from onset of pneumonia
until birth
Source of COVID-19 infection
Contact with family infected member
Contact with infected patient
Mode of delivery and complications
C-section

Average (% and/or range)
3/17 (17.6%)
14/17 (82.4)
29.29 (24-34)
Jan 25 to Feb 15
37.82 (35-41)
38.1 (35+5-41)
4.2 (1-26)

Comments
Nurses and nephrologists were included in this study
Pregnant women who were not related to medical profession

All the women were admitted from 25th January to 15th February.
Majority of the women had gestational age 38-40 weeks
Majority of the women had gestational age 38-40 weeks
Only two women had 10 or more days of fetuses’ exposure to COVID-19
infection

2/17 (12%)
15/17 (88%)

Only two individuals were infected with COVID-19 before admission
Majority of individuals including healthcare workers contracted infection
inside the hospital

17/17 (100%)

All the women had C-section, however, some of the women had
premature rupture of fetal membrane thus, underwent emergency Csection
Only five pregnant women had complications that caused preterm
delivery

Complications

5/17 (29%)

Signs and symptoms
Maximum body temperature
Fever
Cough
Diarrhea
Shortness of breath

38.5 °C
3/17 (18%)
6/17 (35%)
3/17 (18%)
2/17 (12%)

The minimum body temperature was 36.2 °C, where the majority of
patient had a body temperature approximately 37 °C. Majority of the
patients did not develop fever until the delivery, while sputum, shortness
of breath and nasal congestion were rare. Comparatively, more
6

Nasal congestion
Sputum
Infected with COVID-19
Treatment/ Therapy
Antiviral

2/17 (12%)
1/17 (6%)
17/17 (100%)

individuals had cough.

16/17 (94%)

Antibiotics

17/17 (100%)

Antiviral drugs oseltamivir or arbidol or both were given orally, while
Ribavirin was given intravenously according to the severity of symptoms.
Cefoperazone sulbactam sodium, Ceftazidime, Azithromycin, and
Moxifloxacin hydrochloride were given to the patients who needed it.

Hormones
Chinese medicine
Laboratory characteristics
Confirmatory (quantitative RT-PCR) test

8/17 (47%)
15/17 (88%)

Confirmatory (quantitative RT-PCR) test
+ Chest CT scan
Low or normal leukocyte count
(<9·5 × 10⁹ cells per L)
Lymphocyte count (× 10⁹ cells per L)
Elevated ALT (>45 U/L)
Elevated AST (>35 U/L)

All those receiving Chinese medicine received Lianhua Qingwen.

12/17 (70.5%)

Overall 12 women were confirmed only with qPCR testing for nucleic
acid form pharynx swab samples.
5 out of 17 patients were confirmed both with qPCR testing for nucleic
acid from pharynx swab samples and chest CT scanning
The increased leukocyte count was observed in 8 patients. This increase
may or may not be linked to COVID-19 infection.
4 out of 17 patients were found with lymphopenia, which could be linked
with COVID-19 infection
Two out of 17 patients were found with elevated AST and/or ALT.
however, the majority of the patients had normal ALT and AST levels.

5/17 (29.5%)
9/17 (52.9% and5.03-19.97)
4/17 (23.5% and 0.63-2.37)
2/17 (11.7% and 9-46)
2/17 (11.7% and 12-39)

Table 2: Clinical details of pregnant women infected with COVID-19
Parameter
Average (Percent and/or range)
Birth weight (g)

3104.375 (2300-3750)

Comments

Birth weight for the majority of neonates was normal. However, 3/17
neonates had weight lower than 2700g

Birth length (cm)

49.176 (45-52)

Birth length was found normal for all of the neonates.
7

Apgar score 9-10

16/17 (94.1% )

Only one of the neonates had lower Apgar score 7-9 at 1 min and 5
min.

Fetal heart rate (Normal)

17/17 (100%)

Ultrasound results (Normal)

17/17 (100%)

All the neonates born with a normal heart rate and normal
cardiopulmonary function

Preterm delivery

3/17 (18%)

Preterm delivery was not common, while the risk factors for the three
reported preterm cases were unidentified

Neonatal death

0/17 (0%)

Still birth

0/17 (0%)

Infected with COVID-19

0/17 (0%)

Neonatal pneumonia

5/17 (29%)

No neonatal death and stillbirth occurred among the delivered babies.
Although no neonate was confirmed with COVID-19, two neonates
were suspected of being infected. 1 of the suspected neonates
developed neonatal pneumonia. However, based on lack of evidence
we could not confirm if the virus was transferred from mother to the
suspected neonates

8

Table 1: Clinical details of pregnant women infected with COVID-19
Parameter
Pregnant women occupation
Health workers
Non-health workers
General information
Age (Years)
Date of hospital admission
Gestational age on admission (weeks+days)
Gestational age on delivery (weeks+days)
Number of days from onset of pneumonia
until birth
Source of COVID-19 infection
Contact with family infected member
Contact with infected patient
Mode of delivery and complications
C-section

Average (% and/or range)
3/17 (17.6%)
14/17 (82.4)
29.29 (24-34)
Jan 25 to Feb 15
37.82 (35-41)
38.1 (35+5-41)
4.2 (1-26)

Comments
Nurses and nephrologists were included in this study
Pregnant women who were not related to medical profession

All the women were admitted from 25th January to 15th February.
Majority of the women had gestational age 38-40 weeks
Majority of the women had gestational age 38-40 weeks
Only two women had 10 or more days of fetuses’ exposure to COVID-19
infection

2/17 (12%)
15/17 (88%)

Only two individuals were infected with COVID-19 before admission
Majority of individuals including healthcare workers contracted infection
inside the hospital

17/17 (100%)

All the women had C-section, however, some of the women had
premature rupture of fetal membrane thus, underwent emergency Csection
Only five pregnant women had complications that caused preterm
delivery

Complications

5/17 (29%)

Signs and symptoms
Maximum body temperature
Fever
Cough
Diarrhea
Shortness of breath

38.5 °C
3/17 (18%)
6/17 (35%)
3/17 (18%)
2/17 (12%)

The minimum body temperature was 36.2 °C, where the majority of
patient had a body temperature approximately 37 °C. Majority of the
patients did not develop fever until the delivery, while sputum, shortness
of breath and nasal congestion were rare. Comparatively, more

Nasal congestion
Sputum
Infected with COVID-19
Treatment/ Therapy
Antiviral

2/17 (12%)
1/17 (6%)
17/17 (100%)

individuals had cough.

16/17 (94%)

Antibiotics

17/17 (100%)

Antiviral drugs oseltamivir or arbidol or both were given orally, while
Ribavirin was given intravenously according to the severity of symptoms.
Cefoperazone sulbactam sodium, Ceftazidime, Azithromycin, and
Moxifloxacin hydrochloride were given to the patients who needed it.

Hormones
Chinese medicine
Laboratory characteristics
Confirmatory (quantitative RT-PCR) test

8/17 (47%)
15/17 (88%)

Confirmatory (quantitative RT-PCR) test
+ Chest CT scan
Low or normal leukocyte count
(<9·5 × 10⁹ cells per L)
Lymphocyte count (× 10⁹ cells per L)
Elevated ALT (>45 U/L)
Elevated AST (>35 U/L)

12/17 (70.5%)
5/17 (29.5%)
9/17 (52.9% and5.03-19.97)
4/17 (23.5% and 0.63-2.37)
2/17 (11.7% and 9-46)
2/17 (11.7% and 12-39)

All those receiving Chinese medicine received Lianhua Qingwen.
Overall 12 women were confirmed only with qPCR testing for nucleic
acid form pharynx swab samples.
5 out of 17 patients were confirmed both with qPCR testing for nucleic
acid from pharynx swab samples and chest CT scanning
The increased leukocyte count was observed in 8 patients. This increase
may or may not be linked to COVID-19 infection.
4 out of 17 patients were found with lymphopenia, which could be linked
with COVID-19 infection
Two out of 17 patients were found with elevated AST and/or ALT.
however, the majority of the patients had normal ALT and AST levels.

Table 2: Clinical details of pregnant women infected with COVID-19
Parameter
Average (Percent and/or range)
Birth weight (g)

3104.375 (2300-3750)

Comments

Birth weight for the majority of neonates was normal. However, 3/17
neonates had weight lower than 2700g

Birth length (cm)

49.176 (45-52)

Birth length was found normal for all of the neonates.

Apgar score 9-10

16/17 (94.1% )

Only one of the neonates had lower Apgar score 7-9 at 1 min and 5
min.

Fetal heart rate (Normal)

17/17 (100%)

Ultrasound results (Normal)

17/17 (100%)

All the neonates born with a normal heart rate and normal
cardiopulmonary function

Preterm delivery

3/17 (18%)

Preterm delivery was not common, while the risk factors for the three
reported preterm cases were unidentified

Neonatal death

0/17 (0%)

Still birth

0/17 (0%)

Infected with COVID-19

0/17 (0%)

Neonatal pneumonia

5/17 (29%)

No neonatal death and stillbirth occurred among the delivered babies.
Although no neonate was confirmed with COVID-19, two neonates
were suspected of being infected. 1 of the suspected neonates
developed neonatal pneumonia. However, based on lack of evidence
we could not confirm if the virus was transferred from mother to the
suspected neonates

