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Abstract
Objective: To study vaginal delivery outcomes and neonatal prognosis and summarize

*Correspondence the management of vaginal delivery during the COVID-19 pandemic.
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Methods: A retrospective analysis of medical records and comparison of vaginal deliv-
ery outcomes between 10 pregnant women with clinical diagnosis of COVID-19 and
53 pregnant women without COVID-19 admitted to Zhongnan Hospital of Wuhan
fThese authors contributed equally.

University between January 20 and March 2, 2020. Results of laboratory tests, imaging

Funding Information tests, and SARS-CoV-2 nucleic acid tests were also analyzed in neonates delivered by

Hubei Science and Technology Department pregnant women with clinical diagnosis of COVID-19.

Results: There were no significant differences in gestational age, postpartum hemor-
rhage, and perineal resection rates between the two groups. There were no significant
differences in birth weight of neonates and neonatal asphyxia rates between the two
groups. Neonates delivered by pregnant women with clinical diagnosis of COVID-19
tested negative for SARS-CoV-2 infection.

Conclusions: Under the premise of full evaluation of vaginal delivery conditions and
strict protection measures, pregnant women with ordinary type COVID-19 can try
vaginal delivery without exacerbation of COVID-19 and without increasing the risk of

SARS-CoV-2 infection in neonates.
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1 | INTRODUCTION

treated pregnant women with confirmed or suspected COVID-19.

The aim of the present study was to analyze vaginal delivery out-

The first case of coronavirus virus disease 2019 (COVID-19) was dis-
covered in Wuhan in December 2019 the virus spread rapidly in
China and then globally.? Some scholars in China have summarized
the clinical manifestations of COVID-19 in terms of patient epidemiol-
ogy, symptoms and laboratory examinations, and pulmonary imaging
characteristics, which indicate that it can lead to severe lung disease
in some patients.® Others report interpersonal transmission during the
latent period of the disease.* At present, prevention and control of
COVID-19 remain in a critical period globally.

As the designated hospital for patients with COVID-19, Zhongnan

Hospital of Wuhan University in Hubei province, China, accepted and

comes of pregnant women with clinical diagnosis of COVID-19 in the
obstetric isolation ward and compare with pregnant women without
COVID-19 in the general ward of our hospital. We also analyzed the
prognosis of neonates delivered by pregnant woman with clinical
diagnosis of COVID-19 to assess the effects of vaginal delivery on
pregnant women and newborns. Furthermore, to protect the peri-
natal safety of this group of pregnant women and avoid intrahospital
spread of COVID-19 (according to national guidelines for the diag-
nosis and treatment of COVID-19 and the treatment process of clin-
ical cases in our hospital), we also summarized the vaginal delivery

experience of pregnant women with COVID-19 for future reference.
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2 | MATERIALS AND METHODS

We retrospectively reviewed the medical records of 10 pregnant
women with clinical diagnosis of COVID-19 on the obstetric isola-
tion ward and 53 pregnant women without COVID-19 on general
wards admitted to Zhongnan Hospital of Wuhan University, Wuhan,
China, between January 20 and March 2, 2020. All women delivered
vaginally during this period. Ethical approval was obtained from the
Medical Ethics Committee of Zhongnan Hospital of Wuhan University
(No. 2020078). The study was a retrospective analysis of medical
records and patient identities were anonymized; thus, informed con-
sent was not required.

The diagnostic criteria of COVID-19 were according to the
National Health Commission of China,” as follows:

2.1 | Suspected cases

Comprehensive analysis combining the following epidemiological
history and clinical manifestations. Any one of the epidemiological
history criteria or no epidemiological history, but two of the clinical
manifestations. Epidemiological history comprised: (1) travel and res-
idence history in Wuhan and surrounding areas or other communities
with COVID-19 cases within 14 days before onset; (2) history of con-
tact with COVID-19 cases within 14 days before onset; (3) contact
with patients with fever or respiratory symptoms from Wuhan and
surrounding areas or from communities with COVID-19 cases within
14 days before onset; (4) cluster onset. Clinical manifestations com-
prised: (1) fever and/or respiratory symptoms; (2) normal or reduced
white blood cell count or reduced lymphocyte count in the early

stages of onset.

2.2 | Clinical diagnosis cases

Suspected cases with imaging features of pneumonia.

2.3 | Confirmed cases

Clinically confirmed cases or suspected cases, with one of the follow-
ing: (1) positive detection of SARS-CoV-2 using real-time reverse tran-
scription polymerase chain reaction (RT-PCR); (2) viral gene sequence
highly homologous to SARS-CoV-2.

We compared and analyzed the ages of pregnant women, number
of pregnancies, gestational weeks, postpartum hemorrhage, perineal
resection rates, blood counts, birth weight of neonates, and neona-
tal asphyxia rate. Neonates delivered by pregnant woman with clini-
cal diagnosis of COVID-19 were transferred to the neonatal isolation
ward; at the same time, blood count, throat swab test for SARS-CoV-2,
and chest radiograph were performed.

A structured form in Excel (Microsoft; Redmond, WA, USA)
was used to collate data. Statistical analysis was performed using
SPSS version 19.0 (IBM, Armonk, NY, USA). Categorical data

were expressed as rate and compared using the Fisher exact test.

Continuous data were expressed as mean and standard devia-
tion (SD) and compared using the t test. P<0.05 was considered

statistically significant.

3 | RESULTS

A total of 88 pregnant women with confirmed or suspected
COVID-19 were admitted to the obstetric isolation ward of Zhongnan
Hospital of Wuhan University. Among them, 10 pregnant women
with clinical diagnosis of COVID-19 delivered vaginally. Age ranged
from 27-36 years. Number of pregnancies ranged from 1-4, num-
ber of deliveries ranged from 0-2, and gestational age ranged from
36 + 2 weeks/d to 40 + 2 weeks/d. Five of the 10 patients had low
fever a few days before the onset of labor, four patients had mild
respiratory symptoms, and one patient did not complain of particular
discomfort. Data from laboratory tests showed that 9 of the 10 preg-
nant women had a low lymphocyte ratio. All 10 patients had a chest
CT scan that showed typical findings of multiple patchy ground-glass
shadows (Table 1).

Over the same period, 53 pregnant women without COVID-19
delivered vaginally on the general ward. Age ranged from 21-37 years.
Number of pregnancies ranged from 1-4, number of deliveries
ranged from 0-1, and gestational age ranged from 31 + 1 weeks/d
to 42 weeks.

Pregnant women with clinical diagnosis of COVID-19 were older
than those without COVID-19 (P=0.042). Pregnant women with
clinical diagnosis of COVID-19 had more pregnancies than those
without COVID-19 (P=0.009). There was no statistically significant
difference in gestational age (P=0.921) or number of deliveries
(P=0.118) between the two groups (Table 2). There was no statis-
tically significant difference in premature rupture of membranes,
premature delivery, neonatal asphyxia, amniotic fluid pollution,
postpartum hemorrhage, or perineal lateral resection rate between
the two groups (Table 3).

Among the 10 neonates delivered by pregnant women with clinical
diagnosis of COVID-19, three neonates were self-discharged from the
hospital owing to family refusal of neonatal pediatric treatment. Seven
neonates were transferred to neonatal isolation according to manage-
ment principles for neonates delivered by infected pregnant women.
Among these seven, six were term infants and one was premature.
Blood count test results of the seven neonates were normal. Throat
swab tests for nucleic acid of SARS-CoV-2 performed twice (24 hours
apart) in each of the seven neonates were all negative. One neonate’s
chest X-ray was considered to be hyaline membrane disease, which
improved after treatment with pulmonary surfactant substitutes and
symptomatic support therapy (Table 4).

4 | DISCUSSION

The present study reports clinical data from 10 pregnant women with
clinical diagnosis of COVID-19. Based on our findings, the outcomes
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TABLE 1 Clinical, laboratory, and imaging characteristics of 10 pregnant women with clinical diagnosis of COVID-19.

P5
2/12
36
38+1

Yes
No
No
No
No
No
No

9.45

1.38

14.7

Pé
2/14
30
40+1

No
Yes
No
No
No
No
No

9.38

1.22

13.0
4.0
No

Yes
300

P7
2/15
33
39+4

Yes
No
No
No
No
No

10.61

1.64

15.5

P8
2/17
33
36+2

Yes
No
No
No
No
No
No

11.67

P9
2/29
27
40+ 2

Yes
No
No
No
Yes
No
No

8.75

0.74

P10
3/2
29
37+2

Yes
No
No
No
No
No
No

9.63

Characteristics P1 P2 P3 P4
Date of delivery, month/date 1/29 2/1 2/4 2/9
Age,y 29 36 30 36
Gestational age, weeks + days 40+4 39 39+5 37+6
No. of pregnancies 1 2 2 3
No. of deliveries 0 1 0 0
Clinical characteristics
Fever No No Yes No
Cough No Yes No No
Sore throat Yes No No No
Dyspnea No No No No
Chest pain No No No No
Myalgia No No No No
Diarrhea No No No No
Laboratory characteristics
White blood cell count, x10° 9.42 8.68 12.53 10.86
cells per L
Lymphocyte count, x107 cells 1.13 2.00 1.47 0.85
per L
Lymphocyte ratio, % 12.0 23.0 11.7 7.8
C-reactive protein, mg/L 57.2 / 2.9 /
SARS-CoV-2 nucleic acid tests No No No No
Chest CT + + + +
Perineal incision Yes No No Yes
Postpartum hemorrhage, mL 200 300 300 300

of vaginal delivery such as volume of postpartum hemorrhage blood
loss, perineal resection rate, blood counts, birth weight of neonates,
and neonatal asphyxia rate were similar to pregnant women without
COVID-19. There is no evidence to suggest that vaginal delivery could
lead to severe adverse outcomes in pregnant women with clinical
diagnosis of COVID-19 and infection in neonates.

COVID-19 is highly infectious. Due to the pathophysiological
changes during pregnancy, pregnant women with pneumonia can eas-
ily progress to severe disease and the risk of adverse pregnancy out-
comes is increased.® During the COVID-19 outbreak, cesarean delivery
under general anesthesia has been the preferred mode of delivery to
ensure a controllable delivery process, avoid emergency respiratory
problems, and reduce the risk of infection exposure. However, the

effects of these measures have not been fully proven.7’9 During the

COVID-19 pandemic, choosing cesarean delivery unnecessarily may
cause long-term adverse effects.

The present study showed that the 10 patients were classified
by clinical diagnosis with ordinary type COVID-19 in combination
with the results of laboratory and imaging examination. At admis-
sion, these women had already begun labor and the fetal head was
engaged. Therefore, we believed that there was no indication for
cesarean delivery.

Before deciding on mode of delivery, in addition to routine lab-
oratory tests, SARS-CoV-2 nucleic acid throat swab test and other
respiratory pathogen detection, which is helpful for differential diag-
nosis, should also be completed. When necessary, chest CT could be
performed—using radiation protection of the pregnant woman with

abdominal lead covering—to evaluate lung lesions.'® In our opinion,

TABLE 2 Comparison of characteristics between pregnant women with clinical diagnosis of COVID-19 and pregnant women without COVID-19.

Pregnant women with clinical diagnosis of

Characteristics COVID-19 (n=10)

Age,y 31.90 + 3.35
Gestational age, w 38.50 + 1.43
No. of pregnancies 240+ 1.07
No. of deliveries 0.60 £ 0.55

Pregnant women without P
COVID-19 (n=53) t value value
29.52+3.31 2.075 0.042
38.57 £1.99 0.100 0.921
1.58 £0.82 2.686 0.009
0.32+0.51 1.584 0.118
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TABLE 3 Comparison of vaginal delivery outcomes between pregnant women with clinical diagnosis of COVID-19 and pregnant women

without COVID-19.2

Pregnant women with clinical diagnosis of

Outcome COVID-19 (n=10)
Perineal incision 3(30.0)

Amniotic fluid pollution 2(20.0)
Postpartum hemorrhage, mL 245 £ 49.72
Neonatal asphyxia 0(0)

Premature delivery 1(10.0)

Neonatal birth weight, g 3283 + 449

Pregnant women without P
COVID-19 (n=53) t/Fisher exact test  value

20(37.7) / 0.734
12 (22.6) / 1.000
237 £ 85.99 0.258 0.797
4(7.5) / 1.000
5(9.4) / 1.000
3274 £ 456 0.059 0.953

#Values given as number (percentage) or mean + SD unless otherwise indicated.

for ordinary type COVID-19 patients, vaginal delivery can be chosen
if the relationship between the fetal head and pelvis is good and it is
estimated that vaginal delivery can be performed within a short time.

During labor, pregnant women may cry, cough, and hyperventilate
causing a large number of droplets and aerosols to be generated; this
increases the possibility of exposure and infection of medical staff.
Pregnant women were given nasal catheter oxygen inhalation and
wore medical surgical masks in the isolation delivery room.™ Freedom
to move may alleviate pain and promote vaginal delivery during the
labor process. Labor analgesia should be performed when necessary.
To avoid excessive physical exertion and increased burden on cardio-
pulmonary function caused by a long labor, the labor process should
be shortened as much as possible. If necessary, episiotomy, forceps
delivery, and vacuum extraction can be used. After delivery of the
fetus, oxytocin ergometrine and/or long-acting oxytocin should be
used as early as possible to promote uterine contraction.

During postpartum observation in the present study, no exacerba-
tion of respiratory symptoms was observed. Vaginal delivery was safe
in this group of patients. However, one patient was considered to have
acute fatty liver of pregnancy after the emergency vaginal delivery and
chest CT showed progression of viral pneumonia, which improved
after treatment in the ICU. It is necessary, therefore, to strengthen the
monitoring of such patients after delivery. Multidisciplinary consulta-
tion and cooperation are needed, including respiratory teams, infec-
tion teams, and ICU to ensure perinatal safety.

Studies have shown that there was no clinical, laboratory, or
radiological evidence of SARS coronavirus infection in 12 neo-
nates delivered by pregnant women during the outbreak period
of SARS in 2003.*23 previous studies in our hospital have shown

that there is no evidence of intrauterine infection caused by vertical

transmission in women who develop COVID-19 in late pregnancy.9
However, in order to reduce the possible risk of neonatal infection
caused by mother-to-child contact, it is recommended that neo-
nates delivered by pregnant women with confirmed or suspected
COVID-19 should have their umbilical cords cut and cleaned as
early as possible to reduce exposure time. In the present study, the
neonates delivered by pregnant women with clinical diagnosis of
COVID-19 were isolated from their mothers and admitted to the
NICU immediately after birth for further observation. If routine
laboratory tests were normal, throat swab tests for nucleic acid of
SARS-CoV-2 were negative twice (at least 24 hours apart), and no
signs of pneumonia were detected on chest radiograph, they could
be discharged from the NICU. Breastfeeding was not permitted at
the beginning because the infants and their mothers were isolated
separately. Artificial feeding was provided for the infants isolated in
the NICU for the first few days. The mothers were asked to main-
tain milk secretion by using breast pumps. After a 14-day isolation
period, mothers were able to start breastfeeding when their chest
CT scans showed no progression and throat swab tests for nucleic
acid of SARS-CoV-2 were negative.

A recent retrospective clinical study reported that hospital-
related transmission of COVID-19 is common.'* Therefore, environ-
mental management and personal protection should be carried out
during vaginal delivery of pregnant women with confirmed or sus-
pected COVID-19. Pregnant women with confirmed or suspected
COVID-19 should complete vaginal delivery in a negative pressure
isolation delivery room without birthing partners present. If the
conditions are limited, delivery can also be completed in a single
isolated delivery room. Medical personnel should be protected with

an N95 respirator mask, disposable working cap, working clothes,

TABLE 4 Results for seven neonates delivered by pregnant women with clinical diagnosis of COVID-19.

P4 P5 Pé6 P7 P8 P9 P10
White blood cell count, x10” cells per L 12.47 13.77 12.13 13.09 10.62 11.93 11.00
Lymphocyte count, x10” cells per L 2.25 4.30 2.45 3.88 2.12 2.72 2.56
Lymphocyte ratio, % 18.8 31.2 2.2 29.7 20.0 22.8 23.2
SARS-CoV-2 nucleic acid tests = = = = = = =
Chest X-ray — - - - - - Hyaline mem-

brane disease
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disposable isolation gown and protective clothing, double-layer
gloves, shoe cover, goggles, and face shield. They should wear and
remove the protective equipment correctly in a strictly delimited
area (e.g. clean area, potential pollution area, pollution area) accord-
ing to the standard process. Indoor air should be continuously
fumigated and sterilized. The indoor floor and fixed facilities in the
isolation delivery room (or the isolation ward) should be cleaned
with chlorine-containing disinfectant after delivery.

The present study is limited by its small sample size and retro-
spective nature. Future investigations of these issues and follow-up
studies of pregnant women with COVID-19 infection will be necessary
to ascertain the safety of vaginal delivery during the COVID-19 pan-
demic. In addition, the cause of neonatal infection could be identified
if SARS-CoV-2 nucleic acid can be detected in amniotic fluid, vaginal
secretions, and perianal secretions in future.

In conclusion, under the premise of full evaluation of vaginal deliv-
ery conditions and strict protection measures, pregnant women with
ordinary type COVID-19 can try vaginal delivery without exacerbation
of COVID-19 and without increasing the risk of SARS-CoV-2 infection
in the neonates.

AUTHOR CONTRIBUTIONS

JL and XH made substantial contributions to the study concept,
design, and manuscript writing. QG contributed to conception and
planning. CZ and LY made contributions to data acquisition, analysis,

and interpretation. JL made substantial revisions to the manuscript.

ACKNOWLEDGMENTS

This study was supported by Hubei Science and Technology
Department emergency project (No. 2020FCA011).

CONFLICTS OF INTEREST

The authors have no conflicts of interest.

REFERENCES

1.

10.

11.

12.

13.

14.

Zhu N, Zhang DY, Wang WL, et al. A novel coronavirus from patients
with pneumonia in China, 2019. N Engl J Med. 2020;382:727-733.
Wu YC, Chen CS, Chan YJ. The outbreak of COVID-19: An overview.
J Chin Med Assoc. 2020;83:217-220.

Huang CL, Wang YM, Li XW, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan. China. Lancet.
2020;395:497-506.

Yu P, Zhu J, Zhang ZD, Han YJ, Huang LH. A familial cluster of infec-
tion associated with the 2019 novel coronavirus indicating potential
person-to-person transmission during the incubation period. J Infect
Dis. 2020; jiaaO77. [Epub ahead of print].

National Health Commission of China. New coronavirus pneumonia
prevention and control program, 5th edn. 2020. http:/www.gov.cn/
zhengce/zhengceku/2020-02/05/5474791/files/de44557832ad-
4be1929091dcbcfca891.pdf. Accessed February 6, 2020.

Goodnight WH, Soper DE. Pneumonia in pregnancy. Crit Care Med.
2005;33:5390-5S397.

Maxwell C, McGeer A, Tai K, Sermer M. Management guidelines for
obstetric patients and neonates born to mothers with suspected or
probable severe acute respiratory syndrome (SARS). J Obstet Gynaecol
Can. 2009;31:358-364.

Zhang L, Jiang Y, Wei M, et al. Analysis of the pregnancy outcomes
in pregnant women with COVID-19 in Hubei Province. Zhonghua Fu
Chan Ke Za Zhi. 2020;55:E009.

Chen H, Guo J, Wang C, et al. Clinical characteristics and intrauter-
ine vertical transmission potential of COVID-19 infection in nine
pregnant women: A retrospective review of medical records. Lancet.
2020;395:809-815.

A College of Obstetricians and Gynecologists’ Committee on
Obstetric Practice. Committee opinion No. 723: Guidelines for
diagnostic imaging during pregnancy and lactation. Obstet Gynecol.
2017;130:€210-€216.

Radonovich LJ Jr, Simberkoff MS, Bessesen MT, et al. N95 respirators
vs medical masks for preventing influenza among health care person-
nel: A randomized clinical trial. JAMA. 2019;322:824-833.

Wong SF, Chow KM, Leung TN, et al. Pregnancy and perinatal out-
comes of women with severe acute respiratory syndrome. Am J
Obstet Gynecol. 2004;191:292-297.

Shek CC, Ng PC, Fung GP, et al. Infants born to mothers with severe
acute respiratory syndrome. Pediatrics. 2003;112:e254.

Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized
patients with 2019 novel coronavirus-infected pneumonia in Wuhan,
China. JAMA. 2020 [Epub ahead of print].



