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Abstract

Objective To investigate the maternal and infant outcomes of full-term pregnant patients in Wuhan, China, who were infected
with 2019 severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that is responsible for coronavirus disease 2019
(COVID-2019).

Design Retrospective case series.

Setting The Central Hospitals of Wuhan, Tongji Medical College, Huazhong University of Science and Technology in
Wuhan, China.

Participants Twenty one full-term pregnant patients who were admitted to the Central Hospital of Wuhan, Tongji Medi-
cal College, Huazhong University of Science and Technology, confirmed SARS-CoV-2 infection and COVID-2019 with
laboratorial and clinical methods, were reviewed by our medical team, and the data were collected from January 20, 2020
to February 29, 2020.

Main clinical data collection Clinical data had been collecting using a standard case report form, such as epidemiological
history, clinical manifestations, auxiliary examination of major laboratory and clinic, etc. All the information was collected
and confirmed by our medical team.

Results Twenty one full-term pregnant patients were reviewed (median age 29 years), and no patients were admitted to
intensive care unit (ICU), and died during the treating progress. According to our review, all the cases were infected by
human to human transmission, and the most common symptoms at onset of illness were cough in 17 (80.95%), fatigue in 10
(47.62%), tever in 7 (33.33%), expectoration in 1 (4.76%), and only one patient (4.76%) developed shortness of breath on
admission. The median time from exposure to onset of illness was 10 days (interquartile range 7-2 days), and from onset of
symptoms to first hospital admission was 1 day (interquartile range 1-2 days).

Conclusions As of February 29, 2020, all the patients who were full-term pregnancy combined with COVID-2019 were
cured and delivered successfully, and all the newborns were not infected with SARS-CoV-2, and there were no evidence of
mother-to-child transmission.
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Introduction

In December 2019, a group of patients infected by SARS-
CoV-2 that is responsible for COVID-2019 in Wuhan,
China. SARS-CoV-2 is similar to the coronavirus which was
responsible for severe acute respiratory syndrome (SARS),
and possess strong affinity to human respiratory receptors
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rapidly increasing numbers of new cases, and the transmis-
sion through human to human via droplets, contacts and
aerosols.

However little is known about the maternal and infant
outcomes of full-term pregnant patients combined with
COVID-2019, including clinical characteristics, laboratorial
findings and mother-to-child vertical transmission. Despite
the increasing number of confirmed cases, the clinical inves-
tigation of full-term pregnant patients was insufficient. A
previous case reported the clinical characteristics of three
full-term pregnant patients infected by SARS-CoV-2 in
Wuhan, contributing to an understanding of the epidemio-
logical, clinical, laboratorial and radiological characteris-
tics, treatment and clinical outcomes of those patients [3].
Consequently, over time more full-term pregnant patients
who were infected by SARS-CoV-2 were expected to emerge
across China and perhaps the world.

We are very eager to know the epidemiology, clinical
manifestations, laboratorial and clinical examinations, and
the presence or absence of mother-to-child transmission in
full-term pregnant patients combined with COVID-2019.
In this retrospective case series, we described the clinical
characteristics and laboratorial findings of 21 full-term preg-
nant patients combined with COVID-2019 in the Central
Hospitals of Wuhan, Tongji Medical College, Huazhong
University of Science and Technology in Wuhan, China,
and provided an insight into the prevention and treatment of
full-term pregnant patients combined with COVID-19 across
China and elsewhere.

Methods
Data sources

We conducted the retrospective research focusing on the
maternal and infant outcomes of full-term pregnant patients
combined with COVID-2019 confirmed by laboratorial
and clinical methods from January 20, 2020 to February
29, 2020 in the Central Hospital of Wuhan, Tongji Medi-
cal College, Huazhong University of Science and Technol-
ogy in Wuhan, China [4]. The normally diagnosing meas-
ures included full-term pregnant patients presenting with a
fever, fatigue or any respiratory symptoms, including cough,
expectoration, shortness of breath, transverse lung computed
tomograms (CT) indicating ground glass opacity and con-
solidation of lower lobe of right lung near the pleura, real-
time polymerase chain reaction (RT-PCR) demonstrating the
nucleic acid of SARS-CoV-2 of nasopharyngeal swabs [5].

Information including illness onset, visiting clinical
facilities, hospital admissions and the epidemiological data
were collected by brief interviews with each patient [6]. The
exposure histories of each patient during the 2 weeks before
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illness onset were collected, including the dates and times
of close contact (gathering, living, or working together) with
individuals confirmed or suspected SARS-CoV-2 infection
[7].

The data of the full-term pregnant patients combined with
COVID-2019 were collected and reviewed by our medical
team. Because of the urgent need to collect data on this
emerging pathogen, the requirement for informed consent
was waived. A standard case report form to collect clinical
data was adopted by our medical team.

Laboratory confirmation and treatment

The nucleic acid of SARS-CoV-2 of sputum and throat
swab specimens collected from all patients at admission
were detected by RT-PCR within 3 h, and the detection was
repeated twice every 24 h [8]. Lung CT was re-conducted
every 2 days among all the pregnant patients at admission
[9]. Laboratory tests were performed at admission including
a complete blood count, serum biochemistry, and identifica-
tion of other respiratory pathogens such as influenza A/B
virus, respiratory syncytial virus, parainfluenza virus, and
adenovirus [8, 9].

All patients had been received antiviral treatment with
Ribavirin (500 mg twice daily), or Arbidol (200 mg twice
daily) for 10 days [10]. Dexamethasone (10 mg/day) had
been administrated to patients whose fetal lungs were evalu-
ated as premature for 2 days [3]. Heparin Sodium (2500 IU/
day) had been used to prevent thrombosis for 5 days [10].
Ceftezole sodium (2 g twice daily) and Ceftriaxone sodium
(2 g twice daily) had been implemented via intravenous
drip to prevent bacterial infections after cesarean section for
5 days. Oxytocin (20 U one daily) had been used to promote
uterine instauration after cesarean section [11]. Diamine gly-
cyrrhizinate enteric capsules (150 mg triple daily) had been
taken orally for 7 days when serum biochemistry indicated
liver function impaired [12]. Once the fetus was evaluated
as mature, the pregnancy will be terminated by cesarean
section [12].

Statistical analysis

The continuous variables as medians with interquartile
ranges were summarized. The percentages of patients in
each category for categorical variables were calculated. All
analyses were done with SPSS software, version 20.0.

Patient and public involvement

This was a retrospective case series study and no patients
were involved in the study design, setting the research ques-
tions, or the outcome measures directly. No patients were
asked to advise interpretation or writing up of results.
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Results
Epidemiological characteristics

As of February 29, 2020, the clinical data of 21 full-term
pregnant patients combined with COVID-2019 confirmed
with laboratorial and clinical methods in the Central
Hospital of Wuhan, Tongji Medical College, Huazhong
University of Science and Technology in Wuhan, China.
10 (47.62%) of the patients were aged 22 -28 years, ten
(47.62%) were aged 29 —34 years, one (4.76%) were aged
35 years and older. The median age was 29 years (inter-
quartile range 27 -31 years; Table 1). As of January 20,
2020, all 21 patients had been exposed to individuals con-
firmed SARS-CoV-2 infection. All the 21 patients resided
in Wuhan before illness onset, and 17 (80.95%) patients
could provide the exact date of close contact with someone
confirmed or suspected SARS-CoV-2 infection.

Clinical features

11 patients (52.38%) had no any underlying diseases, three
(14.29%) combined with anemia, three (14.29%) gestational
diabetes, two (9.52%) hypothyroidism, and two (9.52%) hep-
atitis B virus carriers (Table 1). Two patients (9.52%) had
premature rupture of membranes and got natural delivery
successfully (Table 1). 17 patients who could provide the
exact date of close contact with someone confirmed or sus-
pected SARS CoV-2 infection, the median incubation period
from exposure to symptoms was 10 days (interquartile range
7-12 days; Table 1). The median time from onset of symp-
toms to first hospital admission was 1 day (interquartile
range 1— 2 days; Table 1). The most common symptoms
at illness onset were cough in 17 (80.95%), fatigue in 10
(47.62%), fever in 7 (33.33%), expectoration in 1 (4.76%),
and only (4.76%) patient developed shortness of breath
(Table 1).

On admission, the blood counts of one (4.76%) patient
showed leucopenia (white blood cell count < 6 x 109/L)

Table 1 Personal and clinical characteristics of 21 full-term pregnant patients combined with COVID-2019 in the Center Hospital of Wuhan,
Tongji Medical College, Huazhong University of Science and Technology in Wuhan, China

Characteristics

All patients (n = 21)

Time since symptom onset

> 10 days (n=17) <10 days (n=4)

Median (interquartile) age (years) 29 (27-31)
Age groups (years)

22-28 10 (47.62)

29-34 10 (47.62)

>35 1 (4.76)
Complications
Anemia 3(14.29)
Hypothyroidism 2 (9.52)
Gestational diabetes 3(14.29)
Hepatitis B virus carriers 2(9.52)
Premature rupture of membranes 6 (28.57)
Familial cluster 2(9.52)
Fever 7 (33.33)
Highest temperature (°C)

<373 1(4.76)

37.3-38.0 5(23.81)

38.1-39.0 1(4.76)
Respiratory rate > 24 breaths per min 1(4.76)
Oxygenation index 2(9.52)
Cough 17 (80.95)
Fatigue 10 (47.62)
Expectoration 1(4.76)
Median (interquartile) incubation period (days) 10 (7-12)
Median (interquartile) time from illness onset to first hos- 1 (1-2)

pital admission (days)

31 (29.50-33.50) 25 (23.50-26.50)

6 (35.29) 4 (100.00)
10 (58.82) 0(0)
1(5.88) 0(0)
2(11.77) 1 (25.00)
2(11.77) 0(0)
3(17.65) 0(0)
2(11.77) 0(0)
5(29.41) 1 (25.00)
2(11.77) 0(0)

6 (35.29) 1 (25.00)
1(5.88) 0(0)
4(23.53) 1 (25.00)
1(5.88) 0 (0)
1(5.88) 0 (0)
2(11.77) 0(0)

16 (94.12) 1 (25.00)
9 (52.94) 1 (25.00)
1(5.88) 0(0)

9 (7-12) 11 (9.25-12.25)
1(1-2) 1.5 (1-2)

Percentages do not total 100% owing to missing data. Values are numbers (percentages) unless stated otherwise
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and four (19.05%) showed lymphopenia (lymphocyte
count < 1.0x 109/L), Aspartate aminotransferase of one
(4.76%) patient was upregulated (> 40U/L), creatine kinase
of two (9.52%) patients was raised (> 185 U/L), Lactate

dehydrogenase of two (9.52%) patients was upregulated (>
245 U/L), Procalcitonin of nine (42.86%) patients went up
(= 0.1 ng/mL; Table 2). The levels of creatine, D-dimer,
alanine aminotransferase, platelet count and haemoglobin

Table 2 Laboratory and lung radiography findings in full-term pregnant patients combined with COVID-2019 in the Center Hospital of Wuhan,
Tongji Medical College, Huazhong University of Science and Technology in Wuhan, China

Variables

All patients (n=21)

Time since symptom onset

> 10 days (n = 17)

< 10 days (n=4)

Normal range

White blood cell count (x 10%/L)
White blood cell count (x 10%L) (no (%))
<6

6-20

>20

Neutrophil count (X 10%/L)
Lymphocyte count (x 10°/L)
Lymphocyte count (x 10°/L) (no (%))
<1.0

>1.0

Haemoglobin (g/L)

Platelet count (x 10°/L):

Platelet count (x 10°/L) (no (%))
<100

>100

D-dimer (mg/L)

Alanine aminotransferase (U/L)
Aspartate aminotransferase (U/L)
Aspartate aminotransferase (U/L) (no (%))
<40

> 40

Potassium (mmol/L)

Sodium (mmol/L)

Creatine (pmol/L)

Creatine (pmol/L) (no (%))

<133

> 133

Creatine kinase (U/L)

Creatine kinase (U/L) (no (%))

<185

> 185

Lactate dehydrogenase (U/L)

Lactate dehydrogenase (U/L) (no (%))
<245

> 245

Procalcitonin (ng/mL)

Procalcitonin (ng/mL) (no (%))

<0.1

> 0.1

Bilateral involvement on chest radiographs
Pneumonia

7.58 (6.61-11.22)

1 (4.76)
18 (85.71)
2(9.52)

5.87 (4.68-9.26)
1.41 (1.17-1.86)

4(19.05)
17 (80.95)

120.00 (112.00-129.00)
175.00 (166.00-245.00)

0(0)
21 (100.00)

2.99 (1.74-4.60)

9.5 (7.10-10.90)
15.50 (13.00-20.10)

20 (95.24)
1 (4.76)

4.05 (3.89-4.24)

137.7 (136.50-139.50)
43.40 (35.60-46.20)

21 (100.00)
0 (0)
51.00 (36.00-71.00)

19 (90.48)
2(9.52)
152.00 (132.00-175.00)

19 (90.48)
2(9.52)
0.06 (0.04-0.14)

12 (57.14)
9 (42.86)
21 (100.00)
21 (100.00)

7.58 (6.61-11.22)

1(5.88)
14 (82.35)
2(11.77)

5.87 (4.68-9.26)
1.39 (1.12-1.67)

4(23.53)
13 (76.47)

119.00 (112.00-129.00)
175.00 (161.00-222.00)

0 (0)
17 (100.00)

2.99 (1.74-4.46)
9.80 (7.10-10.90)
15.50 (13.40-20.10)

16 (94.12)

1(5.88)

4.05 (3.89-4.11)
137.90 (136.70-140.10)
43.50 (36.70-46.20)

17 (100.00)
00
52.00 (35.00-78.00)

15 (88.24)
2(11.77)
152.00 (132.00-175.00)

15 (88.24)
2(11.77)
0.06 (0.05-0.14)

9 (52.94)
8 (47.06)

17 (100.00)
17 (100.00)

8.13 (6.74-10.61)

0(0)

4 (100.00)

0(0)

6.13 (4.57-8.39)
1.76 (1.36-2.14)

0 (0)
4 (100.00)

128.50 (112.00-132.25)
219.50 (174.25-275.50)

0 (0)
4 (100.00)

4.54 (2.08-6.59)
8.15 (7.00-10.33)
13.80 (11.75-17.45)

4 (100.00)
0(0)

4.17 (3.87-4.29)

135.95 (134.43-137.45)
38.95 (33.48-50.55)

4 (100.00)
0(0)
45.50 (41.75-53.75)

4 (100.00)
0(0)
152.00 (142.50-164.00)

4 (100.00)
0(0)
0.08 (0.04-0.14)

3 (75.00)
1 (25.00)
4 (100.00)
4(100.00)

6.00-20.00

1.80-6.30
1.10-3.20

100.00-130.00
125.00-350.00

< 0.50
7.00-40.00
13.00-35.00

3.50-5.30
137.00-147.00
41.00-73.00

40.00-200.00

120.00-250.00

0.00-0.05

Percentages do not total 100% owing to missing data. (Values are medians (interquartile ranges) unless stated otherwise
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were within normal range (Table 2). All 21 (100%) patients
showed were bilateral or multiple lobular or sub-segmen-
tal areas of consolidation or bilateral ground glass opacity
on lung CT (Table 2). All patients were received antiviral
treatment, and 19 (90.48%) were given empirical antibiotic
treatment, and 4 (19.05%) were treated systematic dexa-
methasone treatment for promoting fetal lung maturation,
and 2 (9.52%) were acquired protecting liver treatment,
and 1 (4.76%) was achieved anticoagulation treatment. At
this point, all pregnant patients had been discharged and no
patients had died. Fitness for discharge was based on abate-
ment of fever for at least 3 days, with improved evidence on
lung radiography and viral clearance in samples from the
lower respiratory tract (Table 3).

Maternal and infant outcomes

All the full-term pregnant patients combined with COVID-
2019 were received a successful delivery, 16 patients termi-
nated pregnancy by cesarean section, and five got natural
deliveries. The nucleic acid of SARS-CoV-2 of nasopharyn-
geal swab of newborns was detected using RT-PCR, and all
the results were negative, lung CT was performed according
to the clinical guidelines of COVID-2019, and there were no
any infected signs in all the newborns’ lungs. All in all, there
were no any evidence on mother-to-child vertical transmis-
sion. As a safety precaution, all newborns and their mothers
had been isolated for 14 days, and all newborns were not
breastfed during the 14 days of isolation period with their
mother, and the mothers and newborns were not permitted to
share rooms together until the mothers had been rediagnosed

no SARS-CoV-2 infection after they had been cured and
subsequently isolated for 14 days.

Discussion

As of February 29, 2020, the cumulatively confirmed
patients of COVID-2019 were 48,557, the presently con-
firmed patients were 28,836, the patients who had died were
2169, the cured patients were 17,552, and the mortality
rate was 4.47%, which were reported in Wuhan, China [2].
Now the Chinese biologists have had a fully understanding
of SARS-CoV-2, including biological and epidemiologi-
cal characteristics, even the vaccine of SARS-CoV-2 has
been developing. Chinese clinical therapists have already
had maturely diagnosing guidelines and treating scheme
on COVID-2019 [13]. But the effect of COVID-2019 on
full-term pregnant patients, the treating scheme of full-term
pregnancy combined with COVID-2019 and the mother-to-
child transmission are still not reported [14].

In our study, Ribavirin and Arubidol were regarded to
have the potential to treat COVID-2019 and administrated
to the patients as an empirical medication, which were sup-
posed to be a beneficial part of the treatment for full-term
pregnant patients combined with COVID-2019 [15]. Ceft-
ezole sodium and Ceftriaxone were used to prevent bacterial
infections when the pregnant patients were received a cesar-
ean section [16]. Dexamethasone promoting fetal lung matu-
ration was also applicable to full-term patients combined
with COVID-2019 [3]. Heparin Sodium was used to prevent
thrombosis and Diamine glycyrrhizinate was administrated
to protect liver function [3, 15, 16]. All the patients who had

Table 3 Treatments and
outcomes in full-term pregnant
patients combined with COVID-

Treatments and outcomes

All patients (n = 21) Time since symptom onset

> 10 days (n = 17) <10 days (n = 4)

2019 in the Center Hospital
of Wuhan, Tongji Medical
College, Huazhong University
of Science and Technology in
Wuhan, China

Admission to intensive care unit

Treatment
Antiviral treatment
Ribavirin
Arbidol
Ribavirin + arbidol
Antibiotics
Dexamethasone
Anti-liver damage
Antithrombotic
Prognosis
Hospital admission
Discharge
Death

Acute respiratory distress syndrome

0(0) 0(0) 0(0)

00 0(0) 0(0)

21 (100.00) 17 (100.00) 4 (100.00)
13 (61.91) 12 (70.59) 1 (25.00)
8 (38.10) 5(29.41) 3 (75.00)
0(0) 0(0) 0 (0)

19 (90.48) 16 (94.12) 3 (75.00)
4(19.05) 3(17.65) 1 (25.00)
2(9.52) 2 (11.77) 0(0)

1 (4.76) 1(5.88) 0(0)

21 (100.00) 17 (100.00) 4 (100.00)
21 (100.00) 17 (100.00) 4 (100.00)
0 (0) 0(0) 0 (0)

Percentages do not total 100% owing to missing data. Values are numbers (percentages) of patients
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underlying diseases, such as anemia, gestational diabetes
and so on, were received normal treatment according to the
guidelines for clinical treatment in obstetrics. Whether the
use of antivirals, antibiotics, or antithrombotic affected the
prognosis of patients remains unknown, but all the medical
intervention received good clinical results, all COVID-2019
were cured, all patients got a satisfied delivery and there was
no any evidence of mother-to-child transmission.

By the observation and treatment of the full-term preg-
nant patients combined with COVID-2019, we found that
the disease courses of the full-term pregnant patients com-
bined with COVID-2019 were longer than the non-pregnant
patient combined with COVID-2019 in Wuhan, but the clini-
cal symptoms of the full-term pregnant patients combined
with COVID-2019 were less severe than the non-pregnant
patients combined with COVID-2019 in Wuhan. All the
patients had been cured and got a successfull delivery. Why
this clinical phenomenon happened, maybe zygote implant
in endometrial tissue, and grow into embryo and fetus, which
is a kind of semi-allogenic graft, a great numbers of immune
response occur, and create a lot of cytokines that protect
embryo and fetus growth, adequate cytokine accumulate
during third trimester, which may possess anti-SARS-CoV-2
infecting ability. Placental barrier may block SARS-CoV-2
to enter embryo and fetus through placenta, protect embryo
and fetus from SARS-CoV-2 infection. Maybe SARS-CoV-2
has no infecting ability to human fetus during third trimester,
just as severe acute respiratory syndrome (SARS), and other
human coronavirus [17]. Younger full-time pregnant patients
combined with COVID-2019 had relatively longer incuba-
tion period and fast prognosis compared with older patients,
the full-term pregnant patients combined with COVID-2019
who possessed underlying diseases had more severe clinical
symptoms and longer treated time compared with full-term
pregnant patients, which demonstrated the ability to resist
COVID-2019 decreases with age in adult pregnant women,
the ability to repel COVID-2019 declines with underlying
diseases.

But this study had several limitations. Firstly, only 21
patients were included in our research and clinical treat-
ment, while a large number of full-term pregnant patients
combined with COVID-2019 were continually being admit-
ted to other hospital as those data were not being collected.
Secondly, the patients’ symptoms who were mild or moder-
ate in our hospital, and only one patient had dyspnea, and
one patient developed acute respiratory distress syndrome
and was admitted in an intensive care unit. The results of
laboratorial test and lung CT also showed that the patients
experienced mild and moderate illness. Whether there were
mother-to-child vertical transmission among full-term preg-
nant patients combined with COVID-2019 who had the
severe symptoms or not, which is still unknown. Moreover,
the time since illness onset in some of our patients might be
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shorter than the observation period of 10 days, which could
result in biases of clinical observation characteristics.

Conclusion

The full-term pregnant patients combined with COVID-
2019 with mild and moderate symptoms in Wuhan, China
in our study could be cured, and got successful delivery,
and there were no evidence of mother-to-child transmission
(PMTCT) currently.
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